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Session TH1A
|nnovations in Microwave Systems

8:00 am-9:40 am Room A201 Thursday, June 12, 1997

Chair: D. Meharry, Sanders a Lockheed-Martin Co.
Co-Chair: R. Ranson, Filtronic Comtech

TH1A-1 An Ultra-Wideband Exciter for Ground-Penetration Radar Systems 1135
8:00 am P. Phu, E. Adler, J. Speulstra, J. Clark and J. Fisher
TH1A-2  Broadband Waveguide-Based Spatial Combiners 1139
8:20am  A. Alexanian and R.A. York
TH1A-3  60-GHz-Band Ultracompact Transmitter for HDTV 1143
8:30 am H. Nakakita, F. Suginoshita and N. Yazawa
TH1A-4 A 28 GHz LMDS Transceiver for Subscriber Applications late
8:40 am D. Vik, D. Donoghue, A. Borghetti and Z. Bogan
TH1A-5 Channel Loading Effects on Power Limited Wireless Transmitters Utilizing Discrete Multitone
8:50 am Modulation 1147

A. Leke and J.S. Kenney
TH1A-6 A Novel RF to Baseband Monolithic Microwave Receiver with On-Chip Tuning 1151
9:10 am L.A. Geis, M.A. Wyatt and D. Starratt
TH1A-7 A High Performance Transceiver Hybrid I1C for PHS Hand-Set Operating with Single Positive
9:20 am Voltage Supply 1155

M. Nishijima, J. Itoh, T. Kunihisa, T. Yokoyama, S. Yamamoto, K. Miyatsuji, M. Nishitsuji and

0. Ishikawa

Session THIB
(Focused Session)
Microwave Metrology and Standards:
A Historical View
8:00 am-9:40 am Room A207 Thursday, June 12, 1997
Chair: R.AA. Kamper, Nationa Ingtitute of Standards and Technology

TH1B-1 Microwave Standards at the Boulder Laboratories of NBS late
8:00am  W.F. Snyder
TH1B-2 Cesium Beam Frequency Standards 1161
8:20 am W.D. Lee and D.B. Sullivan
TH1B-3 The Waveguide Below Cutoff Attenuation Standard 1165
8:40 am D.H. Russ|
TH1B-4 (Invited) A Review of the Six-Port Measurement Technique 1171

9:00 am G.F. Engen

THIB-5 Near -Field Characterization of Antennas
9:20 am Allen C. Newdl, NIST, Boulder, CO

late




Session TH1C

Millimeter and Microwave Power Amplifiers

8:00 am-9:40 am Room A102 Wednesday, June 12, 1997

Chair: H.J. Kuno, Quin Star Technology
Co-Chair: K.K. Ikossi-Anastasiou, Louisiana State University

TH1C-1 A 94 GHz Monolithic High Output Power Amplifier 1175
8:00 am P. Huang, E. Lin, R. Lai, M. Biedenbender, T.W. Huang, H. Wang, C. Geiger, T. Block and
PH. Liu
TH1C-2 60 GHz High-Efficiency HEMT MMIC Chip Set Development for High-Power Solid State
8:10 am Power Amplifier 1179
Y. Hwang, J. Lester, G. Schreyer, G. Zell, S. Schrier, D. Yamauchi, G. Onak, B. Kasody,
R. Kono, Y.C. Chenand R. Lai
TH1C-3 A 6 Watt Ka-Band MMIC Power Module Using MMIC Power Amplifiers 1183
8:20 am D.L. Ingram, D.l. Stones, T.W. Huang, M. Nishimoto, H. Wang, M. Siddiqui, D. Tamura,
J. Elliott, R. Lai, M. Biedenbender, H.C. Yen and B. Allen
TH1C-4 High Gain and High Efficiency K-Band Power HEMT with WSi/Au T-Shaped Gate 1187
8:40 am T. Kunii, N. Yoshida, S. Miyakuni, T. Shiga, T. Oku, T. Kitano, J. Udomoto, M. Komaru,
A. Inoue, S. Tsuji, N. Tanino, T. Ishikawa and Y. Mitsui
THI1C-5 Novel InGaP/AlGaAs/InGaAs Heterojunction FET for X-Ku Band Power Applications 1191
9:00 am Y. Okamoto, K. Matsunaga, M. Kuzuhara and M. Kanamori
TH1C-6 Development of a Compact, Broadband FET Linearizer for Satellite Use 1195
9:20 am S. Ogura, K. Seino, T. Ono, A. Kamikokura and H. Hirose
THI1C-7 A Microwave Miniaturized Linearizer Using a Parallel Diode 1199
9:30 am K. Yamauchi, K. Mori, M. Nakayama, Y. Mitsui and T. Takagi
Session TH1D
Signal Generation
8:00 am-9:40 am Room A101 Thursday, June 12, 1997
Chair: S. Wetenkamp, SCEAN
TH1D-1 High Efficiency Planar Oscillator with RF Power of 100 mW Near 140 GHz 1205
8:00 am M. Wollitzer, J. Buechler, J-F. Luy
THI1D-2 A Low-Power X-band Frequency Synthesizer Module 1209
8:10 am T. Nakagawa, H. Okazaki and Y. Yamaguchi
THI1D-3 A DC to X-Band Frequency Doubler Using GaAs HBT MMIC 1213
8:30 am X. Zhang and Y.-H. Yun
TH1D-4 A 5 to10GHz Low Spurious Triple Tuned Type PLL Synthesizer Driven by Frequency
8:40 am Converted DDS Unit 1217
K. Tgima, Y. Imai, Y. Kanagawa and K. Itoh
THI1D-5 A Very Wide-Tuning Range 5-GHz-band S Bipolar VCO Using Three-Dimensional
9:00 am MMIC Technology 1221
K. Kamogawa, K. Nishikawa, C. Yamaguchi, M. Hirano, I. Toyoda and T. Tokumitsu
TH1D-6 W Band Monolithic Multipliers 1225
9:20 am F. Brauchler, J. Papapolymerou, J. East and L. Katehi



Session THIE
Application Oriented Concepts in Field Theory

8:00 am-9:40 am Room A108 Thursday, June 12, 1997

Chair: F. Arndt, University of Bremen, Germany
Co-Chair: J. Mink, North Carolina State University

THI1E-1 Application of the TLM-Method for the Analysis of Longitudinally Periodic Structures 1231
8:00 am M. Walter, U. Miiller and A. Beyer

THIE-2 Modal Block-LU-Decomposition Technique for the Efficient CAD of Ridged Waveguide Filters 1235
8:20 am R. Beyer, F. Arndt and W. Hauth

THIE-3 A New Global Time Domain Electromagnetic Simulator of Microwave Circuits Including
8:40 am  Lumped Elements Based on Finite Element Method 1239
K. Guillouard, M.F. Wong, V. Fouad Hanna and J. Citerne

THI1E-4 Variational Analysis of Arbitrarily Oriented Thick Iris Coupling a Rectangular and an
9:00am  Elliptical Waveguide 1243
A. Morini, T. Rozzi, M. Pistolesi and F. Spinsanti

THIE-S Field Theory Analysis of Conically Shaped Coupling Elements in Dual Mode Filters
9:20 am and Polarizers 1247
U. Bdgji and R. Vahidieck

Session TH2A
Trangportation System Technology
10:10 am-1150 am Room A201 Thursday, June 12, 1997
Chair: R. Henning, University of South Florida
TH2A-1  Radar Requirements and Architecture Trades for Automotive Applications 1253
10:10 am R. Dixit and L. Rafaelli
TH2A-2  Millimeter Wave Radar Sensor for Automotive Intelligent Cruise Control (ICC) 1257
10:30 am  M.E. Russdll, A. Crain, A. Curran, R.A. Campbell, C.A. Drubin and W.F. Miccioli
TH2A-3  Millimeter-wave Dual Mode Radar for Headway Control in IVHS 1261
10:50 an K. Konno and S. Koshikawa
TH2A-4  Active SSIMMWIC-Antenna for Automotive Applications 1265

11:10 am M. Singer, K.M. Strohm, J.-F. Luy, E.M. Biebl

TH2A-5 A Nove Circularly Polarized W-Band Direct Detection Receiver for Six-Port Polarimetric
11:20 am Radar Systems 1269
M.O. Thieme, R.H. Rasshofer, A. Stiller and E.M. Biebl

TH2A-6 24.125 GHz Dual Monopulse Microstrip Patch Antenna Array for K-Band Collision
11:40 am  Warning Systems late
JA. Navarro

Xi



Session TH2B
Low Noise Millimeter-Wave Components

10:10 am-1150 am Room A207 Thursday, Junk 12, 1997
Chair: J. Whelehan, Jr., AIL Systems, Inc.
TH2B-1 A 155-GHz Monolithic InP-Based HEMT Amplifier 1275
10:10 an = H. Wang, R. Lai, Y.C. Chen, Y.L. Kok, T.W. Huang, T. Block, D. Streit, P.H. Liu, P. Siegel
and B. Allen
TH2B-2 Full-Waveguide Band, 90 to 140 GHZ, MMIC Amplifier Module 1279
10:30 am S Weinreb, P.C. Chao and W. Copp
TH2B-3 Compact Monolithic Coplanar 94 GHz Front Ends 1281
10:40 am W.H. Haydl, L. Verweyen, T. Jakobus, M. Neumann, A. Tessmann, T. Krems, M. Schlechtweg,
W. Reinert, H. Masder, J. Riidiger, W. Bronner, A. Hiilsmann, T. Fink
TH2B-4 Millimeter-Wave Waveguide-Bandwidth Cryogenically-Coolable InP HEMT Amplifiers 1285
10:50 am  M.W. Pospieszalski, W.J. Lakatosh, E. Wollack, L.D. Nguyen, M. Le, M. Lui and T. Liu
TH2B-5 Efficient Modeling of Microscopic and Macroscopic Noise Behavior of
11:10 am  Submicron-Highly-Doped Semiconductor Devices at Millimeter-Wave Frequencies 1289
A. Abou-Elnour, D. Liebig and K. Schiinemann
TH2B-6 Design and Characterization of FET Based Cold/Hot Noise Sources 1293
11:30 am  L.P. Dunleavy, M.C. Smith, SM. Lardizabal, A. Fejzuli and R.S. Roeder

Session TH2C

Devices and Circuits for Wireless Power Applications

10:10 am-1150 am Room A102 Thursday, June 12, 1997
Chair: A. Platzker, Raytheon

TH2C-1 SiGe Bipolar Junction Transistors for Microwave Power Applications 1299

10:10 am  G.N. Henderson, M.F. O’Keefe, T.E. Boles, P. Noonan, JM. Sedziewski and B.M. Brown

TH2C-2 High Efficiency Submicron Gate LDMOS Power FET for Low Voltage Wireless

10:30 am  Communications 1303
G. Ma, W. Burger, X. Ren, J. Gibson and M. Shields

TH2C-3 High-Efficiency, Small-Chip AlGaAs/GaAs Power HBTS for Low-Voltage Digital

10:50 am  Cellular Phones 1307
N. Hayama, C.-W. Kim, H. Takahashi, N. Goto and K. Honjo

TH2C-4 A 1.9GHz Variable Gain Linear Power Amplifier MMIC for PHS Using Novel

11:00 am  Cascaded MESFETs 1311
M. Kimishima, K. Hayashi and M. Takahashi

TH2C-5 An E-Mode GaAs FET Power Amplifier MMIC for GSM Phones 1315

11:10am  W. Abey, T. Kawai, |I. Okamoto, M. Suzuki, C. Khandavalli, W. Kennan, Y. Tateno,
M. Nagahara and M. Takikawa

TH2C-6 A 2W, 65% PAE Single-Supply Enhancement-Mode Power PHEMT for 3V PCS Applications 1319

11:20 am D.-W. Wu, R. Parkhurst, S.-L. Fu, J. Wei, C.-Y. Su, S-S. Chang, D. Moy, W. Fields, P. Chye
and R. Levitsky

TH2C-7 High Efficiency, Low Adjacent Channel Leakage 2-V Operation GaAS Power MESFET

11:40 am  Amplifier for 1.9-GHZ Digital Cordless Phone System 1323

M. Nagaoka, H. Wakimoto, K. Kawakyu, K. Nishihori, Y. Kitaura, T. Sasaki, A. Kameyama and
N. Uchitomi

Xii



Session TH2D

Probing Techniques and Dielectric M easurement

10:10 am-1150 am Room AlO1 Thursday, June 12, 1997

Chair: R.D. Pollard, The University of Leeds, United Kingdom
Co-Chair: Z. Skvor, Czech Technical University, Prague

TH2D- 1 Wavelength Optimized Electra-Optic Scanning of MMICS with Fabry-Perot Enhancement 1329
10:10 am P.O. Miiller, D. Erasme and B. Huyart

TH2D-2 MM-Wave Near-Field Scanning Resistivity Microscope 1333
10:20 am M. Golosovsky and D. Davidov
TH2D-3 An SOLR Calibration for Accurate Measurement of Orthogonal On-Wafer Duts 1335

10:30 am S Basu and L. Hayden
TH2D-4 Coplanar Waveguide Technique for Measurement of Dielectric Constant or Thickness of

10:40 am Didlectric Films 1339
M.K. Wado, I. Kaufman and S. El-Ghazay
TH2D-5 Permittivity Characterization from Transmission-Line M easurement 1343

10:50 am  M.D. Janezic and D.F. Williams
TH2D-6 Complex Permittivity Measurements of Extremely Low L oss Dielectric Materials Using

11:00 am  Whispering Gallery Modes 1347
J. Krupka, K. Derzahowski. A. Abramowicz, M. Tobar and R.G. Geyer
TH2D-7 Precision Free-Space Measurements of Complex Permittivity of Polymersin the W-Band 1351

11:20 am G.L. Friedsam and E.M. Biebl

TH2D-8 Measurement of Transmittance and Scattering of Radome Membranes from 30 to 1000 GHz 1355
11:40 am  M.N. Afsar. |. Tkachov and T. Wdlls

Session TH2E
Recent Developmentsin Field Theory
10:10 am-1150 am Room A108 Thursday, June 12, 1997

Chair: A. Beyer, Duisburg “University, Germany
TH2E-1 Finite-Difference Vector Potential Time-Domain Approach to the Analysis of Planar

10:10 am Structures 1361
N. Georgieva and E. Yamashita

TH2E-2 Investigation of Various H-shaped Antennas with an ATLM Field-Solver 1365

10:30 am  S. Lindenmeier, B. Bader and P. Russer

TH2E-3 Unified Analysis of Quasi-Tern and Higher Order Modes in Planar Transmission Lines 1369

10:50 am  C. Rieckmann, A.S. Omar and A. Jostingmeier

TH2E-4  Global Edge-Conditioned Basis Functions from Local Solutions of Maxwell’s Equations 1373

11:10 am S, Amari, A. Motamedi, J. Bornemann and R. Vahldieck

TH2E-5  Circuit Based Model for Coupling Between MMICs in Multi-Chip Assemblies 1377

11:30 am  RW. Jackson and Z. Wang

TH2E-6  Nonlinear PML for Absorption of Nonlinear Electromagnetic Waves 1381

11:40 am J-G. Ma, J. Xu and Z. Chen

x111




Session TH3A

Wireless Cornponents and Systems

1:20 pm-3:00 pm Room A201 Thursday, June 12, 1997

Chair: JF. Sevic, QUALCOMM
Co-Chair: J. Bellantoni, Watkins-Johnson

TH3A-1 Radio Architecture of a Wideband DS-CDMA Testbed for Future Cellular Systems 1387
1:20 pm W. Anzill and T. Melander
TH3A-2 Mobitex PC Card Wireless Modem 1391
1:40 pm S. Moghe, J. Stone, S. Stratmoen, S. Consolazio, K. Rausch, S. Geske and M. Patel
TH3A-3 A Low Cost 16.2 GHz Phase Locked Oscillator for Wireless LAN 1395
2:00 pm T.A. Bos, F. Bayer and U. Lott
TH3A-4 A True Enhancement Mode Single Supply Power HFET for Portable Applications 1399
2:20 pm E. Glass, J-H. Huang, J. Abrokwah, B. Bernhardt, M. Magjerus, E. Spears, R. Droopad and

B. Ooms
TH3A-5 3.4V Operation IW MMIC Power Amplifier with SrTiO; Capacitors for Digital
2:40 pm Cellular Phones 1403

K. Yamaguchi, T.B. Nishimura, N. Iwata, K. Takemura, M. Kuzuhara and Y. Miyasaka

Session TH3C
High Power Transistor Amplifiers
1:20 pm-3:00 pm Room A102 Thursday, June 12, 1997

Chair: T. Cisco, Hughes Aircraft
Co-Chair: L. Kushner, MIT Lincoln Laboratory

TH3C-1 A S-Band Push-Pull 60-Watt GaAs MESFET for MM DS Applications 1409
1:20 pm G. Sarkissian, R. Basset, Z. Shingu and F. Ono
TH3C-2 60W L-Band Power AlGaAs/GaAs Heterostructure FETs 1413
1:40 pm J. Morikawa, K. Asano, K. Ishikura, H. Oikawa, M. Kanamori and M. Kuzuhara
TH3C-3 High Efficiency S-Band 30W Power GaAs FETs 1417
1:50 pm |. Takenaka, H. Takahashi, K. Asano, J. Morikawa, K. Ishikura, M. Kanamori, M. Kuzuhara and

H. Tsutsui
TH3C-4 High Efficiency 11 Watt Octave S‘C-Band PHEMT MMIC Power Amplifier 1421
2:00 pm JJ. Komiak, S.C. Wang and T.J. Rogers
TH3C-5 A 15-Watt Dual Band HBT MMIC Power Amplifier 1425
2:10 pm M.R. DeHaan, M. Jones, G. Wilcox, J. McLeod, S.C. Miller
TH3C-6 A 6-18 GHz Broadband High Power MMIC for EW Applications 1429
2:30 pm A.R. Barnes, M.T. Moore and M.B. Allenson
TH3C-7 Push-Pull Power Amplifiers in the X band 1433

2:40 pm S. Toyoda

Xiv



Session TH3D

Topics in Microwave M easurement

1:20 pm-3:00 pm Room AlO1 Thursday, June 12, 1997
Chair: M. Solomon, The MITRE Corp.
Co-Chair: D. Wait, National Institute of Standards and Technology

TH3D-1  W-Band Measurements of 100pum Height Micro-Machined Air-Filled Rectangular Waveguides 1439
1:20 pm C.E. Cdllins, JW. Digby, R.D. Pollard, R.E. Miles, G.M. Parkhurst, JM. Chamberlain,
D.P. Steenson, N.J. Cronin, L.S. Karatzas and JW. Bowen

TH3D-2 Broadband Noise Parameter and S-Parameter Measurement Technique 1443
1:30 pm M.L. Schmatz and W. Baechtold

TH3D-3 Determination of Wave Noise Sources Using Spectral Parametric Modeling 1447
1:40 pm T. Werling, E. Bourdel, D. Pasquet, A. Boudiaf

TH3D-4 High Speed Noise Power Ratio Measurement Techniques on RF Power Amplifiers 1451
2:00pm  W.G. Vaillancourt and S.E. Yates

TH3D-5 A Dynamic AM/AM and AM/PM M easurement Technique 1455

2:20 pm A.A. Moulthrop, C.J. Clark, C.P. Silva and M.S. Muha

TH3D-6 A Broadband Heterodyne Measurement Setup for Active Millimeter Wave
2:40 pm Integrated Antennas 1459
R.H. Rasshofer, A. Stiller, M.O. Thieme, H. Schulz and E.M. Biebl

Session TH3E
HBT/HEMT Modeling
1:20 pm-3:00 pm Room A108 Thursday, June 12, 1997
Chair: A.K. Sharma, TRW ES & TD
TH3E-1 GaAs HBT Profile Optimization Using the Taguchi Method 1465
1:20 pm G.N. Henderson and D.-W. Wu
TH3E-2 Bias and Temperature Dependent Noise Modeling of HBTs 1469
1:40 pm T. Daniel
TH3E-3 Transmission Line Moddl of the Distributed Heterojunction Bipolar Transistor 1473
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