
O+ IEEE TRANSACT IC)NS ON@

MICROWAVE THEO:RY
AND TECHNIQUES
DECEMBER 1989 VOLUME 37 NUMBER 12

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

(ISSN 0018-9=480)

1989 Symposium Issue

Editors’ Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ., . . . . . . . . .. F. J.l$ayuE aRaue E. Raue 11839
The 1989 MTT-S International Microwave Symposium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. W. Swijit 1842
1989 MTT-S Awards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. J. Rosenbaum 1850
Special Session in Honor of Dr. Seymour B, Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P.M. La Tourrette 1857
Microwave Radiometry: Its Importance to the Detection of Cancer (Invited Paper) . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. L. Carr 1862

MIC!ROWAYESYMPOSIUMPAPERS

Broad-Band Distributed Amplifier Impedance-Matching Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. R. Cioffi
A Two-Dimensional Transmission Line Matrix Microwave Field Simulator Using New Concepts and Procedures . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. P. M. So, Eswarappa,, and W. J. R. Hoefer
Measurement and Simulation of Memory Effects in Predistortion Linearizes. . . . . . ., . . . . . . . . . . . . . .. Gattichand G. Gatti
Investigations of Complex Modes in a Generalized Bilateral Finline with Mounting Grooves and Finite Conductor Thickness . . .

W.-K. Wang, C.-K. C. Tzuang, J.-S. Chang, and T.-H. Wang
Sta;e~P;;;e”&;ng In;e;rn;;eritiy Lo;ked”Loop (SPILL) F;equeri;~ Synthesizer for Portable Radio . . . . . . . . . . . . . . . . . . . . . ..’..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Saito, Y. Tarusawa, and H. Suzuki
Phenomenological Loss Equivalence Method for Planar Quasi-TEM Transmission Lines with a Thin Normal Conductor or

Superconductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. H.-Y. Lee and T. Ztoh
Electromagnetic Coupling of Coplanar Waveguides and Microstrip Lines to Highly Lossy Dielectric Media . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. F. Iskander and T. S. Lind

Computation of Electromagnetic Fields in Large Biological Bodies by an Iterative Moment Method with a Restart Technique . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,, ,.. . . J. J. H. Wang and J. R. Dubberley

Analy&”of”Wa;egu;de; with Metal Inserts. . . . . . , ., . . . ., . . . ., , . . . . . . . . . . . . . . . . . . . . A. S. Omar and K. F. Schiinemann
Microwave and Millimeter-Wave QWITT Diode Oscillators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . !,...!. ,, . . . . . . . . . . . . . V. P. Kesan, A. Mortazawi, D. R. Miller, V. K. Reddy, D. P. iVeikirk, and T. Itoh
High-Dynamic-Range Airborne Tracking and Fire Control Radar Subsystems . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .

A.M. Madni, P. T. McDonald, R, K. Hansen, and L. A. Wan
Fuii-Wa;~ Anaiy&”~~Copianar” Wa;eguide”and Sloti;neUs~rig ;he Time-Domain Finite-Difference Methocl . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G.-C. Liang, Y.-W. Liu, and K. K. Mei
TheMethod"ofL;ries"Appl;ed"toPlaria;"T;ansmission Lines in Circular and Elliptical Waveguides . . . . K. WU and R. Vahldieck
An Integral Equation Method for the Evaluation of Conductor and Dielectric Losses in High-Frequency Interconnects . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. E. van Deventer, P. B. Katehi, and A. C. Cangellaris
Accu;acy Improvements in Microwave Noise Parameter Measurements . . . . . . . . . . A. C. Davidson, B. W. Leake, and E. Strid

Lossless Broad-Band Monolithic Microwave Active Inductors . . . . . . . . . . . . . . . . . . . . S. Hara, T. i%kumi% and M. Aikawa
Very Small Ultra-Wide-Band MMIC Magic T and Applications to Combiners and Dividers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

T. Tokumitsu, S. Hara, and M. Aikawa
M;ni&r;;;d Ha;rp;n Resona;or’ ~~e~s”arid Thei; Appl;;at;ori ;O“Re;;~e; Fron;-Erid MIC’S. . . . . . . . . . . . . . . . . . . . . . . . . . ..-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Sagawa, K. Takahashi, and M. Makimoto

Co”rnPu;er~Aided ‘Design of”E;aries~ent Mode Waveguide Bandpass Filter with Nontouching E-Plane Fins . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K.-S. Kong and T. Itoh

Rigorous Analysis of Open Microstrip Lines of Arbitrary Cross Section in Bound and Leaky Regimes . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. A. Mic,halski and D. Zheng

1870

1877
1885

1891

1898

1904

1910

1918
1924

1933

1942

1949
1958

1964
1973
1!979

1985

1991

1998

2005

(Continued on next page)

—



1838 lEEETRANSACTIONS ON MICROWAVETHEORY AND TECHNIQUES, VOL. 37, NO. 12, DECEMBER 1989

(Continued from preceding page)

Filter Design Using In-Line Triple-Mode Cavities and Novel Iris Couplings . . . . . . . . . . . . . . . . . . . . U. Rosenberg and D. Wolk
Theoretical and Experimental Characterization of Nonsymmetrically Shielded Coplanar Waveguides for Millimeter-Wave

Circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Alessandri, U. Goebel, F. Melai, and R. Sorrentino

The Generalized Method of Characteristics for Waveform Relaxation Analysis of Lossy Coupled Transmission Lines . . . . . . . . .
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F.-Y, Chang

ALa;gi&giiiPh ~s&iMESFET Model for Computer-Aided Design and Its Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... $.,.. . . . . . . . R. R.Pantoja,M. J. Howes, J.R. Richardson, andC. M.Snowden

Modeling of Ge-Si Heterojunction Bipolar Transistors for Use in Silicon Monolithic Millimeter-Wave Integrated Circuits . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. A. Campbell and A. Gopinath

Char;;terization of Uniform Microstrip Lineand Its Discontinuities Using the Time-Domain Method of Lines . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . S. Nam, H. Ling, and T. Itoh

Cha;;~;er;;at;on of"Mi;;os;~p"D~scon;;nui;ie;on"Mul~;laye;Di;ie~;;icSubstratesIncludingRadiationLosses . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ,!. . W. P. Harokopus, Jr., and P. B. Katehi

Parallel Processing Application to Nonlinear Microwave Network Design . . . . . . . . . . . . . . . . M. 1. Sobhy and Y. A. R. E1-Sawy
Dielectric Receiving Filter with Sharp Stopband Using an Active Feedback Resonator Method for Cellular Base Stations. . . . . .

. . . . . . . . . . . . . . . . . . . T. Nishikawa, Y. Ishikawa, J. Hattori, and K. Wakino

Urii&dSiiu\;in of Var;ou~ Dleiee;;i;~Load~d Ridge Waveguides with a Mixed Spectral-Domain Method . . . . . . . . . . . . . . . . . .
. . . . . ...< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K. T. Ng and C. H, Chan

Ul;;a-Lo"w-Noise Millimeter-Wave Pseudomorphic HEMTs . . . . . . . R. E. Lee, R. S. Beaubien, R. H. Norton, and J. W. Bacon
MIMIC-Compatible GaAs and InP Field Effect Controlled Transferred Electron (FECTED) Oscillators . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Scheiber, K. Liibke, D. Griitzmacher, C. G. Diskus, and H. W. Thim
Efficient Large-Signal FET Parameter Extraction Using Harmonics . . . . . . . J. W. Bundler, Q.-J. Zhang, S. Ye, and S. H. Chen
Recent European Developments in Active Microwave Imaging for Industrial, Scientific, and Medical Applications . . . . . . . . . . .

. . . . . . . . . . . . . . . . ...!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J.-C. Bolomey

PAPERS FROM THE MICROWAVE AND MILLIMETER-WAVE MONOLITHIC CIRCUITS SYMPOSIUM

2011

2020

2028

2039

2046

2051

2058
2067

2074

2080
2086

2093
2099

2109

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.Chu 2118

REGULARPAPERS

A Multioctave Active GaAs MMIC Quadrature Phase Shifter . . . . .P. Philippe, P. Coget, V. Pauker, P. Dautriche, and P. Jean 2119
Nonlinear Modeling and Verification of MMICAmplifiers Using the Waveform-Balance Method . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. D. Hwang, Y.-C. Shih, H. M. Le, and T. Ztoh 2125
Mon;li;hic”FETSk-uc&&”;or High-Power Control Component Applications. . . . . . . . . . . M. Shifrin, P. Katzin, and Y. Ayasli 2134
AMonolithic 60 GHz Diode Mixer and IF Amplifier in Compatible Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . B. Adelseck, A. Colquhoun, J.-M. Dieudonni, G. Ebert, K.-E. Schmegner, W, Schwab, and J. Selders 2142
A Novel MMIC Active Filter with Lumped and Transversal Elements . . . . . . . . . . . . . . . . . . . . . M. J. Schindler and Y. Tajima 2148
C-Band 10 W MMIC Class-A Amplifier Manufactured Using the Refractory SAG Process. . . . . . . . . . . . . . . . . . . . . ., . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. J. Bahl, R. Wang, A. E. Geissberger, E. L. Griffin, and C. Andricos 2154

SHORTPAPERS

Monolithic 2-18 GHz Matrix Amplifiers . . . . . . . . . . . . . . . . . . . . . . A. P. Chang, K. B. Niclas, B. D. Cantos, and W, A. Strifler 2159
Monolithic GaAs p-i-n Diode Switch Circuits for High-Power Millimeter-Wave Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . J. V. Bellantoni, D. C. Bartle, D. Payne, G. McDermott, S. Bandla, R. Tayrani, and L. Raffaelli 2162
Ka-13and MMIC Beam-Steered Transmitter Array . . . . . . . . . . . D. L. Rascoe, A. L. Riley, J. Huang, V. Lubecke, and L. Duffy 2165
Sensitivity of a 40 GHz HEMT Low-Noise Amplifier to Material and Processing Variations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.,, ...!.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Yuen, C. Nishimoto, S. Bandy, and G. Zdasiuk 2169

19891NDEx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Follows page 2170


