
@ IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES
AUGUST 1975 VOLUME MTT-23I NUMBER 8

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

ACCENT ON APPLICATIONS

PAPERS
.,

Analytic Constraints on Electromagnetic Field Computations (Znvited Paper) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .R. H. T. Bates 605

Numerical Solution of Steady-State Electromagnetic Scattering Problems Using the Time-Dependent Maxwell’s Equations . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. Tajlove and M. E; Brodwin

Worst Case Network Tolerance Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. W. Bandler, P. C. Liu, and J. H. K. Chen

A New Fast and Accurate Algorithm for the Computation of Microstrip Capacitances . . . . . . . . . . . . . . . . . . . . . . . . . .A. Premoli

Calculation of Microstrip Discontinuity Inductances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. F. Thomson and A. Gopinath

The Equivalent Circuit of Some Microstrip Discontinuities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. Easter
Design and Performance of X- Band Oscillators with GaAs Schottky-Gate Field-Effect Transistors . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Maeda, K. Kimura, and H. Kodera

Harmonic Mixing with an Antiparallel Diode Pair . . . . . . . . . . . . . . . . . . . . . . . . . .M. Cohn, J. E. Degenford, and B. A. Newman

Effect of Temperature on Device Admittance of GaAs and Si IMPATT Diodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Takayama
Explicit Design Formulas for Waveguide Single-Sided Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. J’J.Rhodes
Temperature-Stabilized 1.7-GHz Broad-Band Lumped-Element Circulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. KCZ~O~

623

630

642

648

655

661

667

673

681

689

SHORT PAPERS

L,ow-Noise Design of Microwave Transistor Amplifiers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. R. S. Tucker 697

Bias Frequency Modulation of GaAs Millimeter-Wave Diode Oscillators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M. J. Lazarus, K. Y. Cheung, S. Novak, and A. M. Sokullu 700

Variation of the Electrical Characteristics of an Inhomogeneous Microstrip Line with the Dielectric Constant of the Substrate
andwith the Geometrical Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. Ros, R. Daumas, D. Pompei, and E. Rivier 703

Inductance of Nonstraight Conductors Close to a Ground Return Plane . . . . . . . . . . .A. E, Ruehli, N. Kulasza, and J. Pivnichny 706

Prototype Characteristics for a Class of Dual-Mode Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .R. D. Wanselow 708

LETTERS

Approximations for the Symmetrical Parallel-Strip Transmission Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. M. Rochelle 712

An Accurate Determination of the Characteristic Impedance of the Coaxial System Consisting of a Square Concentric with a
Circle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..H. ‘. Rib~et 714

Comments on “Transmission Line Impedance Matching Using the Smith Chart” . . . . . . . . . . . . . . . . . . . . . . . . . . . . .P. Z. Somlo 715

An Alternate Derivation and Procedure for Cristal’s Transformation for Transmission-Line Networks . . . . . . . . . . .A. l’. Grayzel 715

CONTRIBUTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...”. . .”””””’”””””””””””””””””””” ““”””” 717



oCL
1 IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

Q

The Microwave Theory and Techniques Society is an organization, within the framework of the IEEE, of members with principal professional interest in
the field of microwave theory and techniques. All members of the IEEE are eligible for membership in the Society and will receive this TRANSACTIONS
upon payment of the annual Society membership fee of $7.00 .Affiliate membership is available upon payment of theannual affiliate feeof $18.00. For
information on joining write to the IEEE at the address helow.

ADMINISTRATIVE COMMITTEE

H. W, COOPER, President G. P. RODRIGUE, Vice President J. E. DEGENFORD, Secretary-Treasurer

S. F. ADAM A. CLAVIN*
J, L. ALLEN

H. G. OLTMAN H. SOBOL

A. W. GuY D. PARKER R. A. SPARKS

D. B, ANDERSON G. 1. HADDAD
R. W. BEATTY

R. A. RIVERS* H. STINEHELFER

J. B. HORTON*
K. J. BUTTON

F. J. ROSENBAUM
R. M. KNOX

D. F. WAIT
L. R. WHICKER

* Ex officio (past chairmen)

Atlanta
Baltimore
Boston
Boulder-Denver
Buffalo
Chicago
Columbus
Connecticut
Dallas
Florida West Coast
Houston
Huntsville

Editor

Honorary Life Members National Lecturer

A. C. BECK W. W. MU MFORD K. TOMIYASU ROBERT W. BEATTY

D. D. KING T. S. SAAD

S-MTT Chapter Chairmen

F. L. CAIN India V. P. KODALI St. Louis
T. L. AP RHYS NY/Long Island E. W. MARKARD San Diego
H. E. STINEHELFER, SR. Los Angeles Council D. G. KELLING San Francisco
L. LEWIN Milwaukee
L. L. GRINIUS

K. W. HSU Schenectady

Montreal G. L. YIP Seattle
J. P. PHILLIPS N. J. Coast
R. C. RUDDUCK

M. V. SCHNEIDER S. E. Michigan

North Jersey
M. GILDEN

H. S. VELORIC Syracuse

Orange County
M. L. WALLACE

J. A. SANGUINET Tel Aviv

Orlando W. H. RHODEN
J. L. ALLEN

Tokyo, Japan

Ottawa D. S. JAMES Washington, D. C.

W. L. WILSON, JR. Philadelphia W. J. SOOHOO
J. M. LOOMISI Phoenix G. W. WILLIAMS, JR.

IEEE TRANSACTIONS@ ON MICROWAVE THEORY AND TECHNIQUES

AssociateEditors

F. J. ROSENBAUM
J. M. DEVAN
J. H. LEPOFF
A. L. ARMSTRONG
G. L. MITCHELL
W. G. RADO
A. FARRAR

A. 1. MADJAR
S. SAITO
A, R. SINDORIS

D. PARKER H. G. OLTMAN D. F. WAIT
(Applications)

B. PERLMAN M. CAULTON T. OKOSHI H. E. SCHRANK

(Business Editor) (Computer Program (Special Issues) (Abstracts Editor–Asia) (Institutional Listings)
Descriptions)

Address all manuscripts to the Editor, D. Parker, Stanford Res. Inst., Building 406B, 333 Ravenswood Ave., Menlo Park, Calif. 94025. Submission of

three copies of manuscripts, including figures, will expedite the review.

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

Officers

ARTFIUR P. STERN, President ROBERT F. COTELLESSA, Vice President, Technical Activities
JOSEPH K. DILLARD, Executive Vice President HAROLD S. GOLDBERG, Vice President, Processional Activities
BURKHARD H, SCHNEIDER, Secretary-Treasurer T. F. JONESj JR., Vice President, Educational Activities
FRAN K S. BARNES, Vice President, Publication Acclivities ROBERT M. SAUNDERS, Vice President, Regional Activities

Headquarters Staff

H. A. SC HULKE, JR., General Manager, Executive Director

THOIVSAS W. BARTLETT, Controller JOHN M. KINN, Director, Educational Sewices
ESMi L. BIDSTRUP, Special Assistant to the President CHARLES F. STEWART, JR., Director, Member and Field Services
LEON ARD FARRELL, Director, Professional Services BETTY J. ST IL LMAN, bxecutive Assistant to the Executive Director
DONALD G. FINK, Executive Consultant RICHARD M. EMBERSON, Director, Technical Services
ELWOOD K. GANNETT, Director, Publishing Services
WILLIAM J. KEYES, Director, Administrative Services

EDWiN D. MACDONALD, Conference Services
SAVA 1. SHERR, Standards

Editorial Department

H. JAMES CARTER, Manager, Edirorial Services
Senior Editors: NANCY B. BUDDE*, ANN H. BURGMEYER, CAROLYNE ELENOWITZ, GAIL S. FERENC

Associate Editors: CLARA FEGER, HELEN S. GOLDMAN, PRIJONO HARDJOWIROGO, TRUMBULL ROGERS

* Responsible for this Transactions

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES is published monthly by The Institute of Electrical and Electronics Engineers,
Inc., 345 East 47 Street,. New York, N. Y. 10017, Responsibility for the contents rests upon the authors and not upon the IEEE, the Society, or its mem-
bers. This journal is avadable in either microfiche or printed form. Individual copies may be purchased at !$5.00 (first copy only) by IEEE members and
$10.00 per copy by nonmembers. Annual subscription price: IEEE members dues plus Society fee. Price for nonmembers available on request. Abstract-
ing is permitted with mention of source. All rights, including translation, are reserved by the IEEE. Requests for republication permission should be ad-
dressed to the IEEE Editorial Department, 345 East 47 Street, New York)N. Y. 10017. Copyright @ 1975 by The Institute of Electrical and Electronics
Engineers, Inc. Printed in U.S.A. Second-class postage paid at New York, N. Y., and at additional mailing offices.


