
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP10MTT-PRT 
978-1-4244-6056-4 

2010 IEEE MTT-S International 
Microwave Symposium Digest 
 
(MTT 2010) 

Anaheim, California, USA 
23 – 28 May 2010 

Pages 1 - 752 

1 / 3 



TABLE OF CONTENTS 
 
 
 

SESSION – TU1A – NOVEL GUIDING AND RADIATING STRUCTURES  
 
Dispersion Characteristics of Metamaterial Slow-wave Coupled Lines............................................................................ 1

H. Ma, H. Yang 
 

A Substrate Integrated Waveguide Leaky Wave Antenna Radiating from a Slot in the Broad Wall ............................ 6
J. Machac, P. Lorenz, M. Saglam, C. Bui, W. Kraemer 

 

Dual-mode Leaky-wave Excitation in Symmetric Composite Right/Left-handed  
Structure with Center Vias ................................................................................................................................................. 11

M. M. Hashemi,T. Itoh 
 

Tunable Composite Right/Left-handed Leaky Wave Antenna Based on a Rectangular  
Waveguide Using Liquid Crystals ...................................................................................................................................... 16

C. Damm, M. Maasch, R. Gonzalo, R. Jakoby 
 

Geometric Characteristics, Physical Mechanism, and Electrical Analysis of Quasi-TEM  
Waveguides with Dipole-FSS Walls ................................................................................................................................... 21

D. Li, K. Wu 
 

Analysis of Periodic Structures by Means of a Generalized Transverse Resonance Approach .................................... 26
J. E. Varela, J. Esteban 

 
SESSION – TU1B – METAMATERIAL STRUCTURES, PHENOMENA AND APPLICATIONS  
 
 

Fully Planar Implementation of Generalized Composite Right/Left handed Transmission Lines for 
Quad-band Applications ..................................................................................................................................................... 31
M. Durán-Sindreu, G. Sisó, J. Bonache, F. Martín 
 

Dispersion Characterization of CRLH Transmission Lines by Electro-optic Visions of 
Forward/backward Waves.................................................................................................................................................. 36

M. Tsuchiya, T. Shiozawa 
 

2D Transformation Optics Using Anisotropic Transmission-lines Metamaterials ........................................................ 41
M. Zedler, G. V. Eleftheriades 

 

Negative and Zero Group Velocity in Microstrip/Negative-refractive-index Transmission-line 
Couplers ............................................................................................................................................................................... 46

H. Mirzaei, G. V. Eleftheriades 
 

Pseudo-traveling-wave Resonator Based on Nonreciprocal Phase-shift Composite Right/Left Handed 
Transmission Lines .............................................................................................................................................................. 51

T. Ueda, H. Kishimoto 

 
SESSION – TU1C – SUBMILLIMETER-WAVE AMPLIFIERS AND ENABLING COMPONENTS 
 
 

A 50 mW 220 GHz Power Amplifier Module .................................................................................................................... 56
V. Radisic, K. M. Leong, X. Mei, S. Sarkozy, W. Yoshida, P. Liu, J. Uyeda, R. Lai, W. R. Deal 

 

300 GHz Six-stage Differential-mode Amplifier ............................................................................................................... 61
H. J. Park, J. S. Rieh, M. Kim, J. B. Hacker 

 

High-gain Submillimeter-wave mHEMT Amplifier MMICs ........................................................................................... 66
A. Tessmann, A. Leuther, H. Massler, V. Hurm, M. Kuri, M. Zink, M. Riessle, R. Lösch 

 

A 206-294GHz 3-stage Amplifier in 35nm InP mHEMT, Using a Thin-film Microstrip Environment ....................... 71
Z. Griffith, W. Ha, P. Chen, D. H. Kim, B. Brar 

 

Analog Type Millimeter Wave Phase Shifters Based on MEMS Tunable High-impedance Surface in 
Rectangular Metal Waveguide ........................................................................................................................................... 76

D. Chicherin, M. Sterner, J. Oberhammer, S. Dudorov, J. Åberg, A. V. Räisänen 
 

Micromachined on-wafer Probes ....................................................................................................................................... 81
T. J. Reck, L. Chen, C. Zhang, C. Groppi, H. Xu, A. Arsenovic, N. S. Barker 

 
 
 



SESSION – TUD1D – BEAMFORMING AND RETRODIRECTIVE ARRAYS 
 
 

CMOS 4x4 and 8x8 Butler Matrices .................................................................................................................................. 86
B. Cetinoneri, Y. A. Atesal, J. G. Kim, G. M. Rebeiz 

 

A V-band Switched Beam-forming Network Using Absorptive SP4T Switch Integrated with 4x4 
Butler Matrix in 0.13-μm .................................................................................................................................................... 91

K. Park, W. Choi, Y. Kim, K. Kim, Y. Kwon 
 

Polar Phase-conjugation Active Arrays for Spectrally-efficient Linear Wireless Links ............................................... 96
L. Cabria, J. A. Garcia, T. Aballo, Z. Popovic 

 

A Retrodirective Null-scanning Array ............................................................................................................................. 101
R. T. Iwami, A. Zamora, T. F. Chun, M. K. Watanabe, W. A. Shiroma 

 

Development of Robust Safety-of-life Navigation Receivers at the German Aerospace Center (DLR) ..................... 106
M. V. T. Heckler, M. Cuntz, A. Konovaltsev, L. A. Greda, A. Dreher, M. Meurer 

 
SESSION – TU3A – TIME-DOMAIN TECHNIQUES AND APPLICATIONS  
 
 

Time Domain Study of Electromagnetic Cloaks for Wideband Invisibility Under Transient 
Illumination........................................................................................................................................................................ 111

W. J. Hoefer, G. H. Park, E. P. Li 
 

Exploiting the Relativistic Formulation of Maxwell's Equations to Introduce Moving Grids into Finite 
Difference Time Do-main Solvers..................................................................................................................................... 116

R. B. Armenta, C. D. Sarris 
 

Meshless RPIM Modeling of Open-structures Using PMLs .......................................................................................... 121
Y. Yu, Z. Chen 

 

Microstrip-based Nanosecond Pulse Generators:  Numerical and Circuital Modeling............................................... 126
C. Merla, S. El-Amari, F. Danei, M. Liberti, F. Apollonio, D. Arnaud-Cormos, V. Couderc, P. Leveque 

 

Transient Thermal Analysis of Active Device (FETs) for High-power Applications ................................................... 131
L. Zhou, Z. Wang, W. Yini, J. Mao 

 
SESSION – TU3B – ADVANCES IN POWER DIVIDER/COMBINER TECHNOLOGY 
 
 

Design of a Compact Balun with Three Octant-wavelength Coupled Lines................................................................. 136
C. Tang, W. Cheng, J. Wu, Y. Lin 

 

Isolation Circuit of Impedance-transforming 3-dB Compact Baluns for Perfect Output Matching and 
Isolation .............................................................................................................................................................................. 141

H. Ahn, T. Itoh 
 

Single Section Wilkinson Type UWB Power Divider with Bandpass Filter and DC Block 
Characteristics in LTCC Technology .............................................................................................................................. 146

T. Duong, I. Kim 
 

A Miniaturized Power Combiner for Compact Design of CMOS Phase Shifter at K-band ........................................ 151
C. Wang, H. Wu, C. C. Tzuang 

 

A Novel Power Divider Design with Enhanced Harmonic Suppression and Simple Layout ...................................... 156
W. Ip, K. M. Cheng 

 

A Novel Power Divider with Enhanced Physical and Electrical Port Isolation ............................................................ 161
C. J. Trantanella 

 
SESSION – TU3C – III-V COMPOUND SEMICONDUCTOR BASED  
MICROWAVE CIRCUIT TECHNOLOGY  
 
 

A Complete Transmit, Receive, and LO Buffer Chip Set in Low Cost SMT Package Covering 38 & 42 
GHz Applications............................................................................................................................................................... 166

H. Morkner, K. Fujii, S. Kumar, K. Phan, T. Niedzwiecki, B. Ostermann 
 

Design of a 0.5-30 GHz Darlington Amplifier for Microwave Broadband Applications ............................................. 171
S. Weng, H. Chang, C. Chiong 

 

Multi-octave GaN MMIC Amplifier ................................................................................................................................ 176
A. Darwish, A. Hung, E. Viveiros, M. Kao 

 

Wideband High Power GaN on SiC SPDT Switch MMICs ........................................................................................... 181
C. F. Campbell, D. C. Dumka 

 



Current Collapse, Memory Effect Free GaN HEMT ..................................................................................................... 186
C. P. Wen, J. Wang, Y. Hao 

 
SESSION – TU3D – ADVANCES IN RADAR SYSTEMS FOR DETECTION IN DETECTION, 
IMAGING, MAPPING AND LOCALIZATION  
 
 

Fast Response Retrodirective Radar ................................................................................................................................ 191
N. B. Buchanan, V. Fusco, P. Sundaralingam 

 

Development of a Multi-frequency Airborne Radar Instrumentation Package for Ice Sheet Mapping 
and Imaging ....................................................................................................................................................................... 196

F. Rodriguez-Morales, P. Gogineni, C. Leuschen, C. T. Lewis, A. Patel, K. Byers, L. Smith, W. Blake, B. Panzer, L. 
Shi, R. Crowe, C. Gifford 

 

Calibration of a Digital Phased Array for Polarimetric Radar ..................................................................................... 201
C. J. Fulton, W. J. Chappell 

 

Advanced System Level Simulation of UWB Three-dimensional Through-wall Imaging Radar for 
Performance Limitation Prediction ................................................................................................................................. 206

Y. Wang, M. J. Kuhn, A. E. Fathy 
 

A 3-5 GHz Impulse Radio UWB Transceiver IC Optimized for Precision Localization at Longer 
Ranges................................................................................................................................................................................. 211

J. J. Xia, C. L. Law, K. S. Koh, Y. Zhou, C. Fang 

 
SESSION – TU3E – NOVEL STRUCTURES, EFFECTS, AND TECHNIQUES  
 
 

Broadband Negative Refraction at Microwaves with a Multilayered Mushroom-type Metamaterial ....................... 216
A. B. Yakovlev, M. G. Silveirinha, C. S. Kaipa 

 

Photonic Choke-joints for Dual-polarization Waveguides ............................................................................................. 221
E. J. Wollack, K. U-Yen, D. T. Chuss 

 

High-frequency Scattering by a Narrow Gap on a Microstrip Line.............................................................................. 226
R. R. Berral, F. Mesa, D. R. Jackson 

 

Heat Distribution Pattern of Double Brillouin Pulse Inside Water ............................................................................... 231
B. M. Najafabadi, R. Safian 

 

Detection at Microwave Frequencies Based on Self-adjoint Sensitivity Analysis......................................................... 236
L. Liu, A. Trehan, N. K. Nikolova 

 
SESSION – TU4A – ADVANCES IN SPACE MAPPING TECHNOLOGIES  
FOR DESIGN OPTIMIZATION  
 
 

Response Corrected Tuning Space Mapping for Yield Estimation and Design Centering ......................................... 241
Q. S. Cheng, J. W. Bandler, S. Koziel 

 

Surrogate modeling of Microwave Circuits Using Polynomial Functional Interpolants ............................................. 246
J. E. Rayas-Sanchez, J. Aguilar-Torrentera, J. A. Jasso-Urzua 

 

Robust Multi-fidelity Simulation-driven Design Optimization of Microwave Structures........................................... 251
S. Koziel, S. Ogurtsov 

 

Adaptively Constrained Parameter Extraction for Robust Space Mapping Optimization of 
Microwave Circuits ........................................................................................................................................................... 256

S. Kaziel, J. W. Bandler, Q. S. Cheng 
 

Automated Synthesis of Resonant-type Metamaterial Transmission Lines using Aggressive Space 
Mapping ............................................................................................................................................................................. 261

A. Rodriguez, J. Selga, M. Gil, J. Carbonell, V. E. Boria, F. Martín 

 
SESSION – TU4B – ULTRA WIDE BAND PLANAR FILTERS AND DEVICES  
 
 

A 20-90 MHz 26-channel Cochlear-based Channelizer .................................................................................................. 266
Y. C. Ou, G. M. Rebeiz 

 

Two Novel Classes of Band-reject Filters Realizing Broad Upper Pass Bandwidth .................................................... 271
W. M. Fathelbab, H. M. Jaradat, D. Reynolds 

 



A Compact UWB Bandpass Filter with Ultra Narrow Notched Band and Competitive Attenuation 
Slope.................................................................................................................................................................................... 276

X. Luo, H. Qian, J. Ma, K. S. Yeo 
 

New Bandstop Filter Based on Capacitively Coupled Lambda/4 Short-circuited Lines Embedded into 
U.S. UWB BPF ................................................................................................................................................................... 281

T. Duong, J. Lee, I. Kim 
 

Wideband Ring Resonator Bandpass Filter with Dual Stepped Impedance Stubs ...................................................... 286
C. H. Kim, K. Chang 

 

Novel Low Cost Compact Size Planar Low Pass Filters with Deep Skirt Selectivity and Wide 
Stopband Rejection............................................................................................................................................................ 291

K. Ma, K. Yeo 

 
SESSION – TU4C – MILLIMETER-WAVE POWER AMPLIFIERS AND POWER- 
COMBINING TECHNIQUES  
 
 

W-band GaN MMIC with 842 mW Output Power at 88 GHz....................................................................................... 296
M. Micovic, A. Kurdoghlian, K. Shinohara, I. Milosavljevic, S. D. Burnham, M. Hu, A. L. Corrion, W. S. Wong, A. 
Schmitz, P. B. Hashimoto, P. J. Willadsen, D. H. Chow, A. Fung, R. H. Lin, L. Samoska, P. P. Kangaslahti, B. H. 
Lambrigtsen, P. F. Goldsmith 

 

W-band, 5W Solid-state Power Amplifier/Combiner ..................................................................................................... 300
J. Schellenberg, E. Watkins, M. Micovic, B. Kim, K. Han 

 

A Compact Self-similar Power Combining Topology..................................................................................................... 305
K. Sengupta, A. Hajimiri 

 

A 22-dBm 24-GHz Power Amplifier using 0.18-μm CMOS Technology ...................................................................... 310
P. Huang, J. Juo, Z. Tsai, K. Lin, H. Wang 

 
SESSION – TU4D – NOVEL CIRCUIT AND SYSTEM TECHNOLOGIES FOR WIRELESS 
COMMUNICATIONS  
 
 

ISO-less, SAW-less Open-loop Polar Modulation Transceiver for 3G/GSM/EDGE Multi-mode/Multi-
band Handset ..................................................................................................................................................................... 315

T. Tsukizawa, M. Nakamura 
 

A Highly Integrated Dual Band SiGe BiCMOS Power Amplifier that Simplifies Dual-band WLAN 
and MIMO Front-end Circuit Designs ............................................................................................................................ 320

C. W. P. Huang, M. Doherty, P. Antognetti, L. Lam, W. Vaillancourt 
 

A Technique for Wireless LAN Connection Through Building Concrete Wall at 2.4GHz ......................................... 325
S. Mizushina, A. Adachi 

 

Asymmetric Multilevel Outphasing Transmitter Using Class-E PAs with Discrete Pulse Width 
Modulation ......................................................................................................................................................................... 330

S. Chung, P. A. Godoy, T. W. Barton, D. J. Perreault, J. L. Dawson 
 

Experimental Performance Evaluation of IQ Imbalance and DC Offset Estimation and Compensation 
Technique for 3GPP LTE Base Station ........................................................................................................................... 335

A. Yamaoka, K. Yamaguchi, T. Kato, Y. Tanabe 

 
SESSION – TU4E – MICROWAVE AND MILLIMETER WAVE VCOs 
 
 

>300 GHz Fixed-frequency and Voltage-controlled Fundamental Oscillators in an InP DHBT Process .................. 340
M. Seo, M. Urteaga, A. Young, V. Jain, Z. Griffith, J. Hacker, P. Rowell, R. Pierson, M. Rodwell 

 

Oscillator Phase-noise Reduction Using Low-Noise High-Q Active Resonators .......................................................... 345
M. Nick, A. Mortazaw 

 

Low Phase Noise Load Independent Switched LC VCO................................................................................................ 350
P. Liu, P. Upadhyaya, J. Jung, T. Luo, Y. Chen, D. Heo 

 

A C-band GaAs-pHEMT MMIC Low Phase Noise VCO for Space Applications Using a New 
Cyclostationary Nonlinear Noise Model .......................................................................................................................... 355

C. Florian, P. A. Traverso, M. Feudale, F. Filicori 
 

A Millimeter-wave Reflection-type Dual-frequency VCO MMIC with a Coupled Line ............................................. 360
H. Mizutani, K. Nishido, M. Tsuru, K. Kawakami, M. Hieda, E. Taniguchi, M. Shimozawa, Y. Hirano 

 



SESSION –TUPA – MEMS SWITCHES  
 
 

Performance of Temperature-stable RF MEMS Switched Capacitors under High RF Power 
Conditions .......................................................................................................................................................................... 365

I. Reinesy, B. Pillans, G. M. Rebeizy 
 

Magnetically-actuated Dielectric Cantilever RF MEMS Switches ................................................................................ 370
A. A. Fomani, S. Fouladi, R. R. Mansour 

 

CMOS-based Monitoring of Contact Events up to 4 MHz in Ohmic RF MEMS Switches......................................... 375
A. Fruehling, M. A. Khater, B. Jung, D. Peroulis 

 

Variable Spring Constant, High Contact Force RF MEMS Switch .............................................................................. 380
H. Sedaghat-Pisheh, G. M. Rebeiz 

 
SESSION – TUPB – ADVANCED DEVICES AND CIRCUITS IN III-V AND SILICON 
TECHNOLOGIES  
 
 

Fabrication of A1GaN/GaN HEMT with the Improved Ohmic Contact by Encapsulation of Silicon 
Dioxide Thin Film .............................................................................................................................................................. 385

J. G. Heo, H. K. Sung, J. W. Lim, S. K. Kim, W. K. Park, C. G. Ko 
 

A Novel Active Variable Gain X-band Amplifier in SiGe Technology.......................................................................... 390
R. Corbière, B. Louis, J. G. Tartarin 

 

The Impact of Uniaxial Strain on Low Frequency Noise of Nanoscale PMOFETs with e-SiGe and i-
SiGe Source/Drain ............................................................................................................................................................. 395

K. L. Yeh, W. L. Hong, J. C. Guo 
 

Channel Temperature Estimation in GaAs FET Devices............................................................................................... 400
A. P. Fattorini, J. Tarazi, S. J. Mahon 

 
SESSION – TUPC –POWER-AMPLIFIERS AT HF, VHF, AND UHF, AND GHz  
SIGNAL PROCESSING  
 
 

Lumped-element Output Networks for High-efficiency Power Amplifiers .................................................................. 405
R. Beltran, F. H. Raab 

 

Second Harmonic Reduction in Broadband HF/VHF/UHF Class E RF Power Amplifiers ........................................ 410
K. Narendra, A. Mediano, L. Anand, C. Prakash 

 

A Novel Inverse Class-D Output Matching Network and its Application to Dynamic Load Modulation.................. 415
M. G. Din, B. Geck, I. Rolfs, H. Eul 

 

DSP Assisted Low Cost IQ Mismatch Measurement and Compensation Using Built in Power Detector.................. 420
S. Sen, S. K. Devarakond, A. Chatterjee 

 
SESSION – TUPE – mm-WAVE AND THz SIGNAL GENERATION,  
DETECTION AND TRANSMISSION 
 
 

Optically Generated Sub-THz Continuous Wave Using Feedbacked 3rd Order Double Sideband-
suppresed Carriers (DSB-SCs) ......................................................................................................................................... 425

S. Kim, S. B. Kang, M. H. Kwak, K. Y. Kang 
 

A Broadband Heterostructure Barrier Varactor Tripler Source.................................................................................. 430
T. Bryllert, J. Vukusic, A. Ø. Olsen, J. Stake 

 

Highly Directive Package-integrated Dipole Arrays for Low-cost 60-GHz Front End Modules ................................ 435
A. Amadjikpè, D. Choudhury, G. E. Ponchak, J. Papapolymerou 

 

SiP-based 60GHz 4x4 Antenna Array with 90nm CMOS OOK Modulator in LTCC ................................................ 440
M. K. Karim, M. Sun, L. C. Ong, Y. X. Guo, J. Brinkoff, K. Kang, F. Lin 

 

Analysis of Plasmon Excited by Metal-insulator-metal Structure with Insulator Thickness of 
Hundreds of Nanometers .................................................................................................................................................. 445

M. Tamura, H. Kagata 
 

Energy Detection and Radiation by Metallic Rings Embedded into a Self-rolled InxGa1-xAs/GaAs 
Micro-tube.......................................................................................................................................................................... 450

G. Monti, R. DePaolis, L. Tarricone, M. T. Todaro, M. DeVittorio, A. Passaseo 
 



Experimental Characterization of EC-CPW Transmission Lines and Passive Components for 60-GHz 
CMOS Radios .................................................................................................................................................................... 455

I. Haroun, J. Wight, C. Plett, A. Fathy 

 
SESSION – TUPF – MICROWAVE PHOTONICS AND LOW NOISE RECEIVERS  
 
 

Microwave Photonic Instantaneous Frequency Measurement with Simultaneous Parallel Operation 
within a Single Optical Fiber ............................................................................................................................................ 460

N. Sarkhosh, H. Emami, L. A. Bui, A. Mitchell 
 

Optimization of Phase Noise in an All-optical Frequency Upconverter Utilizing an Optical Interleaver 
and a Semiconductor Optical Amplifier for Radio-over-Fiber Applications................................................................ 466

H. J. Kim, J. I. Song 
 

Dynamics of the Optical Frequency Locked Loop Using Tunable Nd: YV04 Microchip Lasers................................ 471
M. Alemohammad, Y. Li, P. R. Herczfeld 

 

A 18.85 mW 20-29 GHz Wideband CMOS LNA with 3.85±0.25 dB NF and 18.1±1.9 dB Gain ................................. 476
Y. T. Chiu, Y. S. Lin, J. F. Chang 

 

Differential Noise Figure Measurement: A Matrix Based Approach............................................................................ 481
M. Robens, R. Wunderlich, S. Heinen 

 
SESSION – TUPH – PACKAGING, INTERCONNECT, MCMs, AND INTEGRATION  
 
 

Analytical Approaches to Calculating the Parasitic Coupling Between packages and microwave 
Circuits ............................................................................................................................................................................... 486

T. Bolz, A. Beyer 
 

Dual-band CRLH Branch-line Coupler in LTCC by Lump Elements with Parasite Control .................................... 491
H. C. Lu, Y. L. Kuo, P. S. Huang, Y. L. Chang 

 

Cost-effective High-yield Manufacturing Process of Integrated Passive Devices (IPDs) for RF and 
Microwave Application ..................................................................................................................................................... 496

C. Wang, W. S. Lee, N. Y. Kim 
 

Miniaturised Low Cost Solid State 4W TXRX Common leg for 6÷18 GHz Phased Array ......................................... 501
D. Baccello, M. D'Antoni, B. Orobello, E. Sperduti 

 
SESSION – WE1A – MODELING AND CHARACTERIZATION OF DEVICES  
 
 

Packaging of Microstrip Circuits Using Bed of Springs to Suppress Cavity Modes - a Replacement for 
Bed of Nails ........................................................................................................................................................................ 505

E. Rajo-Iglesias, P. S. Kildal, A. Kishk 
 

Sub-nanosecond Pulse Characteristics of InGaP/GaAs HBTs....................................................................................... 510
R. Jin, C. Chen, S. Halder, W. R. Curtice, J. C. Hwang 

 

Characterization of Trapping and Thermal Dispersion in GaN HEMTs ..................................................................... 515
S. A. Albahrani, A. E. Parker 

 

Large-signal FET Model with Multiple Time Scale Dynamics from Nonlinear Vector network 
Analyzer Data .................................................................................................................................................................... 520

J. Xu, J. Horn, M. Iwamoto, D. E. Root 
 

Compact RF large-signal Model for MEMS Capacitive Switches ................................................................................. 525
S. Halder, C. Palego, J. C. Hwang, C. L. Goldsmith 

 

Third-order Intermodulation Distortion Due to Self-heating in Gold Coplanar Waveguides .................................... 530
E. Rocas, C. Collado, N. Orloff, J. C. Booth 

 
SESSION – WE1B – NEW SYNTHESIS TECHNIQUES FOR FILTER AND MULTIPLEXERS  
 
 

Design of Triplexer Combiners for Base Stations of Mobile Communications ............................................................ 535
G. Macchiarella, S. Tamiazzo, P. Milano 

 

Direct Synthesis of General Chebyshev Bandpass Filters with A Frequency Variant Complex Load ....................... 540
M. Meng, K. L. Wu 

 

New Distributed Model for Synthesis of Classical Dual Mode Filters........................................................................... 545
S. Cogollos, M. Brumos, V. E. Boria, C. Vicente, B. Gimeno, M. Guglielmi 

 



Wide-band Bandpass Filters Simulation, Design and Diagnosis ................................................................................... 550
H. Lee, K. A. Zaki, A. E. Atia 

 

Tri-band Filter Design Using Substrate Integrated Waveguide Resonators in LTCC ................................................ 555
W. Tsai, R. Wu 

 
SESSION – WE1C – ADVANCED MILLIMETER-WAVE PACKAGING  
 
 

Cost-effective 60-GHz Antenna-package with End-fire Radiation from Open-ended Post-wall 
Waveguide for Wireless File-transfer System ................................................................................................................. 560

R. Suga, H. Nakano, Y. Hirachi, J. Hirokawa, M. Ando 
 

A. 77 GHz Broadband Flip-chip Transition on LTCC Submount ................................................................................ 565
F. J. Schmueckle, U. Pursche, W. Heinrich, J. Purden 

 

Broadband, Quad Flat No-lead (QFN) Package Developed Using Standard Overmold Leadframe 
Technology ......................................................................................................................................................................... 570

M. J. Chen, S. A. Tabatabaei 
 

A Highly Integrated Heterogeneous Micro-and mm-wave Platform ............................................................................ 575
P. Alleaume, L. Aspemyr, S. Gevorgian, J. Houdbert, H. Jacobsson, L. Pettersson, D. Platt, M. Salter, A. Vorobiev 

 

W-band Flip-chip Assembled CMOS Amplifier with Transition Compensation Network for SiP 
Integration.......................................................................................................................................................................... 580

C. Kuo, P. Lin, H. Lu, Y. Jiang, C. Liu, Y. Hsin, H. Wang 

 
SESSION – WE1D – ADVANCES IN MICROWAVE SENSORS AND OBJECTS  
DETECTION SYSTEMS  
 
 

A Microwave-based Gamma-ray Detector ...................................................................................................................... 585
B. Cetinoneri, Y. A. Atesal, R. A. Kroeger, G. Tepper, J. Losee, C. Hicks, M. Rasmussen, G. M. Rebeiz 

 

A Novel Passive-wireless Ultrasensitive RF Temperature Transducer for Remote Sensing ....................................... 590
T. T. Thai, M. Jatlaoui, P. Pons, H. Aubert, M. Tentzeris, G. Dejean, R. Plana 

 

Novel Image Reconstruction Algorithm for a UWB Cylindrical Microwave Imaging System ................................... 595
M. E. Bialkowski, Y. Wang, A. A. Bakar, W. Khor 

 

Multi-resonant Perturbation Method for Capacitive Sensing with Composite Right Left-handed 
Transmission Lines ............................................................................................................................................................ 600

M. Schüβler, M. Puentes, C. Mandel, R. Jakoby 

 
SESSION – WE1E – ADVANCES IN LOW NOISE TECHNOLOGIES  
 
 

A 6.5kV ESD-Protected Low Noise Amplifier in 65-nm CMOS .................................................................................... 605
M. Tsai, F. Hsueh, C. Jou, M. Song, J. Tseng, S. Hsu, S. Chen 

 

A 4.9-dB NF 53.5-62-GHz Micro-machined CMOS Wideband LNA with Small Group-delay-variation ................. 610
Y. Lin, C. Chen, P. Huang, S. Lu, J. Chang 

 

An Ultra-broadband Robust LNA for Defence Applications in AIGaN/GaN Technology.......................................... 615
E. Limiti, W. Ciccognani, P. E. Longhi, C. Mitrano, A. Nanni, M. Peroni 

 

Miniature Low Noise G-band I-Q Receiver..................................................................................................................... 620
P. Kangaslahti, D. Pukala, A. Tanner, I. O'Dwyer, B. Lambrigtsen, T. Gaier, X. Mei, R. Lai 

 

A Versatile and Cryogenic mHEMT-model including Noise ......................................................................................... 625
M. Seelmann-eggebert, F. Shäfer, A. Leuther, H. Massler 

 
SESSION – WE1F – HIGH EFFICIENCY POWER DEVICES IN VARIOUS TECHNOLOGIES  
 
 

43W, 52% PAE X-band AIGaN/GaN HEMTs MMIC Amplifiers ................................................................................ 630
S. Piotrowicz, Z. Ouarch, E. Chartier, R. Aubry, G. Callet, D. Floriot, J. Jacquet, O. Jardel, E. Morvan, T. 
Reveyrand, N. Sarazin, S. Delage 

 

Evaluation of a GaN HEMT Transistor for Load- and Supply-modulation Applications Using 
Intrinsic Waveform Measurements.................................................................................................................................. 635

H. M. Nemati, A. L. Clarke, S. C. Cripps, J. Benedikt, P. J. Tasker, C. Fager, J. Grahn, H. Zirath 
 

High-efficiency Class E MMIC Power Amplifiers at 4.0 GHz Using AIGaN/GaN HEMT Technology..................... 640
V. Zomorrodian, Y. Pei, U. K. Mishra 

 



A 1 W Si-LDMOS Power Amplifier with 40 % Drain Efficiency for 6 GHz WLAN Applications ............................. 645
D. Gruner, R. Sorge, O. Bengtsson, A. Z. Markos, G. Boeck 

 

High Efficiency Push-pull Inverse Class F Power Amplifier Using a Balun and Harmonic Trap 
Waveform Shaping Network ............................................................................................................................................ 650

A. N. Stameroff, A. V. Pham, R. E. Leoni 

 
SESSION – WE1G – STATUS AND TRENDS IN E-SCAN RADAR FOR  
AIR – AND SPACEBORNE APPLICATIONS  
 
 

Status and Trends in AESA-based Radar ....................................................................................................................... 656
W. Holpp 

 

The New Generation of European E-scan Fighter Radars............................................................................................. 661
W. Holpp 

 

The SAR/GMTI Airborne Radar PAMIR: Technology and Performance................................................................... 666
H. Wilden, A. Brenner 

 

Spaceborne SAR Systems and Technologies ................................................................................................................... 671
C. Heer, C. Fischer, C. Schaefer 

 

Earth Observation Instruments with E-scan Antennas State-of-the-art and Outlook ................................................ 676
M. Ludwig, C. H. Buck, S. D'Addio, R. Torres, F. Rostan, C. Schaefer, R. Croci 

 
SESSION – WE2A – NONLINEAR CIRCUIT ANALYSIS AND SYSTEM MODELING  
 
 

A New Mixed Time-frequency Simulation Method for Nonlinear Heterogeneous  
Multirate RF Circuits........................................................................................................................................................ 681

J. S. Oliveira, J. C. pedro 
 

Discrete-time Representation of Band-pass Frequency-domain Data for Envelope Transient 
Simulation .......................................................................................................................................................................... 686

Z. Su, T. Brazil 
 

A Polar-oriented Volterra Model for Power Amplifier Characterization .................................................................... 691
T. R. Cunha, E. G. Lima, J. C. Pedro 

 

Design of Pulsed Waveform Oscillators with a Short Nonlinear Transmission Line................................................... 696
M. Ponton, F. Ramirez, A. Suarez 

 

Stochastic Characterization of the Phase Noise Spectrum of Coupled-oscillator Circuits .......................................... 701
A. Suarez, S. Sancho, F. Ramirez 

 
SESSION – WE2B – NOVEL TECHNIQUES FOR PLANAR FILTER DESIGN  
 
 

Synthesis of 4th Order Lossy Filters with Uniform Q Distribution ................................................................................ 706
J. Mateu, A. Padilla, C. Collado, M. Martinez-Mendoza, E. Rocas, C. Ernst, J. M. O'Callaghan 

 

Design of Dual-band Net-type Bandpass Filter ............................................................................................................... 711
C. Tseng, H. Shao 

 

New Dual-mode Dual-bandpass Filter with Quasi-elliptic Function Passbands and Controllable 
Bandwidths......................................................................................................................................................................... 716

T. Lin, U. Lok, J. Kuo 
 

Application of Generalized Bagley-polygon Four-port Power Dividers to Designing Microwave Dual-
bandpass Planar................................................................................................................................................................. 721

R. Gomez-Garcia, M. Sanchez-Rendedo 
 

Lumped Isolation Circuits for Improvement of Matching and Isolation in Three-port Balun Band-
pass Filter ........................................................................................................................................................................... 726

T. Yang, P. Chi, T. Itoh 
 

Reconfigurable 4 Pole Bandstop Filter Based on RF-MEMS-loaded Split Ring Resonators ...................................... 731
D. Bouyge, A. Crunteanu, A. Pothier, P. Martin, P. Blondy, A. Velez, J. Bonache, J. Orlianges, F. Martín 

 
 
 
 
 
 



SESSION – WE2C – ADVANCES IN MEASUREMENT: MICROWAVES THROUGH SUB-
MILLIMETER-WAVES 
 
 

Understanding the Effect of Uncorrelated Phase Noise on the Phase Coherency of Multi-channel RF 
Vector Signal Analyzers .................................................................................................................................................... 736

D. A. Hall, A. Hinde 
 

The Impact of Long-term Memory Effects on Diode Power Probes ............................................................................. 743
H. Gomes, A. R. Testera, N. B. Carvalho, M. F. Barciela, K. A. Remley 

 

On-wafer S-parameter De-embedding of Silicon Active and passive Devices up to 170 GHz ..................................... 748
K. Yau, I. Sarkas, A. Tomkins, P. Chevalier, S. Voinigescu 

 

A. Ring-centered Waveguide Flange for Millimeter- and Submillimeter-wave Applications ..................................... 753
H. Li, A. R. Kerr, J. L. Hesler, H. Xu, R. M. Weikle 

 

An Implantable Batteryless Wireless Impedance Sensor for Gastroesophageal Reflux Diagnosis............................. 758
T. Ativanichayaphong, S. Tang, L. Hsu, W. Huang, Y. Seo, H. F. Tibbals, S. J. Spechler, J. C. Chiao 

 

3D Packaging Technique on Liquid Crystal Polymer (LCP) for Miniature Wireless Biomedical Sensor ................. 763
D. Ha, B. Kim, T. Lin, Y. Ouyang, P. P. Irazoqui, W. J. Chappell 

 

An Ultrasensitive CMOS Magnetic Biosensor Array with Correlated Double Counting Noise 
Suppression ........................................................................................................................................................................ 768

H. Wang, S. Kosai, C. Sideris, A. Hajimiri 
 

Microwave Sensors for Stem Cell Identification and Discrimination ........................................................................... 773
C. Dalmay, A. Pothier, M. Cheray, F. Lalloué, M. Jauberteau, P. Blondy 

 

A Novel Zigbee- based Low- cost, Low- power Wireless EKG System ......................................................................... 778
V. Mukala, V. Lakafosis, A. Traille, M. M. Tentzeris 

 

Substrate Integrated Resonant Near-field Sensor for Material Characterization ....................................................... 783
M. Ambrozkiewicz, A. F. Jacob 

 
SESSION – WE2E – EMERGING TECHNOLOGIES FOR mm TO SUBmm SYSTEMS  
 
 

10-Gbit/s QPSK Modulator and Demodulator for a 120-GHz-band Wireless Link .................................................... 788
H. Takahashi, T. Kosugi, A. Hirata, K. Murata, N. Kukutsu 

 

High-phase Resolution 77-GHz-band Radar Module for Near-field Millimeter-wave Imaging ................................. 793
S. Mochizuki, S. Oka, H. Toga, N. Kukutsu 

 

Waveguide Transition to Feed a Fully PCB Integrated Dielectric Rod Antenna......................................................... 798
F. Poprawa, A. Zanati, A. Ziroff, F. Ellinger 

 

Hollow-core Electromagnetic Band Gap (EBG) Waveguide Fabricated by Rapid Prototyping for 
Low-loss Terahertz Guiding ............................................................................................................................................. 803

Z. Wu, W. Ng, M. Gehm, H. Xin 
 

Monolithic 28.3 THz Thermal Image Sensor Incorporating 0.18-μm CMOS Foundry............................................... 808
S. Yang, L. Su, I. Huang, C. C. Tzuang 

 

Waveguide Design for Bi-modal Operation of THz Quantum Cascade Lasers............................................................ 813
S. Razavipour, S. Fathololoumi, G. Z. Rafi, D. Ban, S. Safavi-Naeini, S. R. Laframboise, Z. Wasilewski, H. Liu 

 
SESSION – WE2F – POWER AMPLIFIER SYSTEM CONCEPTS  
 
 

Behavioral Modeling and Digital Predistortion of Power Amplifiers with Memory Using Hidden 
Layers Artificial Neural Networks ................................................................................................................................... 818

F. Mkadem, M. B. Ayed, S. Boumaiza, J. Wood, P. Aaen 
 

High Accuracy Wide Band Analog Predistortion Linearizer for Telecom Satellite Transmit Section....................... 823
J. Villemazet, H. Yahi, D. Lopez, M. Perrel, J. Maynard, J. Cazaux 

 

Novel Wide Band High-efficiency Active Harmonic Injection Power Amplifier Concept .......................................... 828
A. AlMuhaisen, P. Wright, J. Lees, P. tasker, S. Cripps, J. Benedikt 

 

High Efficiency Envelope Tracking Supply Voltage Modulator for High Power Base Station Amplifier 
Applications........................................................................................................................................................................ 833

T. M. Aitto-Oja 
 

Wideband High Efficiency Digitally-assisted Envelope Amplifier with Dual Switching Stages for 
Radio Base-station Envelope Tracking Power Amplifiers ............................................................................................. 838

C. Hsia, D. F. Klmball, S. Lanfranco, P. M. Asbeck 

 



 
SESSION – WE2G – TRENDS IN FUTURE SYSTEMS WITH LOW COST PHASED ARRAY  
 
 

Advanced Architecture for a Low Cost Multifunction Phased Array Radar ............................................................... 843
J. Herd, S. Duffy, M. Weber, G. Brigham, C. Weigand, D. Curcio 

 

Commercial Manufacturing Practices Applied to Phased Array Radars..................................................................... 848
D. J. Carlson, C. Weigand, D. Curcio, T. Boles 

 

Leveraging Commercial Wireless Communications Industry Advances to Lower the Cost of Phased 
Arrays ................................................................................................................................................................................. 853

M. B. Davis 
 

Low Cost Electronically Scanned Arrays Based on Surface Mount Active Antennas ................................................. 858
M. Sanchez-Barbetty, R. W. Jackson 

 

Technology Trends for Future Low Cost Phased Arrays............................................................................................... 863
M. Sarcione, A. Puzella 

 
SESSION – WE3A – FREQUENCY-DOMAIN BASED MODELING OF MICROWAVE 
COMPONENTS   
 
 

Modeling of Printed Periodic Structures with Thick Metal Patches by the MoM/Bi-RME Method.......................... 867
M. Bozzi, M. Montagna, L. Perregrini 

 

Use of Ground Planes within the Spatial Images Technique:  Application to the Analysis of 
Rectangular Multilayered Shielded Enclosures .............................................................................................................. 872

J. S. Gomez-Diaz, M. Garcia-Vigueras, D. Cañete-Rebenaque, F. D. Quesada-Pereira, A. Alvarez-Melcon 
 

A Novel Skin-effect Based Surface Impedance Model for Accurate Broadband Characterization of 
Interconnects with Method of Moments .......................................................................................................................... 877

M. A. Al-Qedra, V. I. Okhmatovski 
 

Design Equations for Tapered Microstrip-to-substrate Integrated Waveguide Transitions ...................................... 882
D. Deslandes 

 
SESSION – WE3B – NOVEL 3-dB COUPLER STRUCTURES  
 
 

Novel Uniplanar Synthesized Coplanar Waveguide and the Application to Miniaturized Rat-race 
Coupler ............................................................................................................................................................................... 887

C. Wang, C. Lai, T. Ma 
 

Application of Composite Right/Left-handed Half-mode Substrate Integrated Waveguide to the 
Design of a Dual-band Rat-race Coupler......................................................................................................................... 892

Y. Dong, T. Itoh 
 

Quasi-Optical Cruciform Substrate Integrated Waveguide (SIW) Coupler for Millimeter-wave 
Systems ............................................................................................................................................................................... 897

T. Djerafi, J. Gauthier, K. Wu 
 

A Planar Magic-T Structure Using Substrate Integrated Circuits Concepts ............................................................... 902
F. He, K. Wu, X. Chen, L. Han, W. Hong 

 

Advanced Characterization and Design of Compensated High Directivity Quadrature Coupler .............................. 907
J. Mueller, A. F. Jacob 

 

Broadband and Compact 3-dB MMIC Directional Coupler with Lumped Element................................................... 912
K. Nishikawa, M. Kawashima, T. Seki, K. Hirago 

 
SESSION – WE3C – MICROWAVE PHOTONIC TECHNOLOGIES  
 
 

Highly Linear InP Phase Modulator for High Dynamic Range RF/Photonic Links .................................................... 917
R. Wang, A. Bhardwaj, S. Ristic, L. Coldren, J. Bowers, P. Herczfeld, Y. Li 

 

A New Optoelectronic Oscillator Topology Based on a Class E Analog Fiber Optic Link.......................................... 922
W. D. Jemison, T. A. Wey, A. Paolella 

 

Front-end Design of W-band Integrated Photonic Transmitter with Wide Optical-to-electrical 
Bandwidth for Wireless-over-fiber Applications ............................................................................................................ 927

H. Tsai, N. Chen, F. Kuo, J. Shi 
 

Whispering-gallery Mode Based Photonic RF Receiver................................................................................................. 932
V Ilchenko, J. Byrd, A. Savchenkov, P. Koonath, A. Matsko, D. Seidel, L. Maleki 

 



Experimental Demonstration of a Downlink Multi-channel Hybrid Fiber-radio Using Digitized RF-
over-Fiber Technique ........................................................................................................................................................ 937

Y. Yang, C. Lim, A. Nimalathas 

 
SESSION – WE3D – RF AND MICROWAVE IN MEDICINE: IMAGING AND MONITORING  
 
 

A Method to Control Non-uniformity RF B1 Field for High Field Magnetic Resonance Imaging.............................. 942
H. Yoo, A. Gopinath, T. Vaughan 

 

Alternating Impedance Multi-channel Transmission Line Resonators for High Field Magnetic 
Resonance Imaging ............................................................................................................................................................ 947

C. E. Akgun, L. DelaBarre, C. J. Snyder, S. Sohn, G. Adriany, K. Ugurbil, A. Gopinath, J. T. Vaughan 
 

Near-field Microwave Imaging based on Planar Aperture Scanning............................................................................ 952
R. K. Amineh, M. Ravan, A. Trehan, N. K. Nikolova 

 

A Fast Clutter Cancellation Method in Quadrature Doppler Radar for Noncontact Vital Signal 
Detection............................................................................................................................................................................. 957

T. Chin, K. Lin, S. Chang, C. Chang 
 

An Injection-locked Detector for Concurrent Spectrum and Vital Sign Sensing......................................................... 962
F. Wang, C. Li, C. Hsiao, T. Horng, J. Lin, K. Peng, J. Jau, J. Li, C. Chen 

 

A Wire Patch Cell for "In Vitro" Exposure at the Wi-Fi Frequencies ......................................................................... 967
A. Paffi, F. Apollonio, M. Liberti, G. A. Lovisolo, R. Lodato, S. Mancini, S. Chicarella, G. D'Inzeo, C. Merla 

 
SESSION – WE3E – FREQUENCY CONVERSION AND CONTROL COMPONENT IC’S 
 
 

An 85-95.2 GHz Transformer-based Injection-locked Frequency Tripler in 65nm CMOS........................................ 972
Z. Chen, P. Heydari 

 

A Dual-mode mm-wave Injection-locked Frequency Divider with Greater than 18% Locking Range 
in 65nm CMOS .................................................................................................................................................................. 977

H. M. Cheema, X. Yu, R. Mahmoudi, P. T. Van-Zeijl, A. Van-Roermund 
 

A 15-50 GHz Broadband Resistive FET Ring Mixer Using 0.18-μm CMOS Technology ........................................... 982
J. Chen, C. Kuo, Y. Hsin, H. Wang 

 

A Linear 70-95 GHz Differential IQ Modulator for E-band Wireless Communication .............................................. 987
M. Gavell, H. Zirath, M. Ferndahl, S. E. Gunnarsson 

 

A 6-18 GHz 5-bit Active Phase Shifter............................................................................................................................. 992
K. Koh, G. Rebeiz 

 
SESSION – WE3F – TECHNIQUES TO ENHANCE POWER AMPLIFIER  
LINEARITY AND EFFICIENCY  
 
 

30.3% PAE HBT Doherty Power Amplifier for 2.5 ˜ 2.7 GHz Mobile WiMAX ........................................................... 997
D. Kang, J. Choi, D. Kim, D. Yu, K. Min, B. Kim 

 

A Fully Integrated CMOS RF Power Amplifier with Tunable Matching Network for GSM/EDGE 
Dual-mode Application ................................................................................................................................................... 1002

H. Kim, Y. Yoon, O. Lee, K. An, D. Lee, W. Kim, C. Lee, J. Laskar 
 

Efficiency Improvement of a Handset WCDMA PA Module Using Adaptive Digital Predistortion........................ 1007
C. D. Presti, A. G. Metzger, H. M. Banbrook, P. J. Zampardi, P. M. Asbeck 

 

A Pulse Modulated Polar Transmitter for CDMA Handsets ....................................................................................... 1012
H. Yang, H. Shih, J. Chen, Y. E. Chen 

 

RF Class-S Power Amplifiers: State-of-the-art Results and Potential ........................................................................ 1017
A. Wentzel, C. Meliani, W. Heinrich 

 
SESSION – WE3G – MICROWAVE SPACE SENSORS  
 
 

THz for Space: The Golden Age..................................................................................................................................... 1022
P. H. Siegel 

 

The Juno Microwave Experiment .................................................................................................................................. 1027
S. J. Bolton 

 

Sub-millimeter and Far-infrared Technology in the Herschel Space Observatory and Beyond .............................. 1032
J. C. Pearson 

 



Digital Radiometers for Earth Science........................................................................................................................... 1037
C. Ruf, S. Gross 

 

HEMT MMW MMICS for Radiometer Sensor Applications...................................................................................... 1042
R. Lai 

 
SESSION – WE4A – RFID AND POWER HARVESTING TECHNOLOGIES  
 
 

Long Range, Low power UHF RFID Analog Front-end Suitable for Batteryless Wireless Sensors ........................ 1047
A. Vaz, H. Solar, I. Rebollo, I. Gutierrez, R. Berenguer 

 

An RFID System with Enhanced Hardware-Enabled Authentication and Anti-counterfeiting 
Capabilities....................................................................................................................................................................... 1052

V. lakafosis, A. Traille, H. Lee, G. Orecchini, E. Gebara, M. M. Tentzeris, G. DeJean, D. Kirovski 
 

Crossed Dipole Frequency Doubling RFID TAG Based on Paper Substrate and Ink-jet Printing 
Technology ....................................................................................................................................................................... 1057

F. Alimenti, V. Palazzari, G. Orecchini, G. Pinca, P. Mezzanotte, M. M. Tentzeris, L. Roselli 
 

Harmonic Generation from Integrated Nonlinear Transmission Lines for RFID Applications............................... 1061
F. Yu, K. G. Lyon, E. C. Kan 

 

A Device-level Analog and Digital Subsystem SPICE Library for the Design of Low-cost Pentacene 
OFET RFIDs .................................................................................................................................................................... 1066

R. Tinivella, S. Shen, M. Pirola, G. Ghione, V. Camarchia 
 

Temporally Resolved Impedance Measurement of Differential, RF-powered Devices using the 
Example of a microwave RFID Front-end..................................................................................................................... 1071

C. Bansleben, S. Kühn, N. Gay, W. J. Fischer 
 

Co-design of Ultra Low Power RF/Microwave Receivers and Converters for RFID and Energy 
Harvesting Applications .................................................................................................................................................. 1076

A. Costanzo, M. Fabiani, A. Romani, D. Masotti, V. Rizzoli 

 
SESSION – WE4B – NOVEL TRANSMISSION STRUCTURES AND CHARACTERIZATION  
 
 

Compact Artificial Line Phase Shifter on Ferroelectric Thick-film Ceramics ........................................................... 1081
M. Sazegar, Y. Zheng, H. Maune, X. Zhou, C. Damm, R. Jakoby 

 

Accurate Analysis of Finite Periodic Substrate Integrated Waveguide Structures and its Applications ................. 1086
L. Han, K. Wu, X. Chen, F. He 

 

Conductor Profile Effects on the Propagation Constant of Microstrip Transmission Lines..................................... 1091
A. F. Horn, J. W. Reynolds, J. C. Rautio 

 

Bandwidth Enhancement of Substrate Integrated Waveguide Tunnels by Longitudinal Resonances..................... 1096
A. Corona-Chavez, T. Itoh 

 

Micromachined High Aspect Ratio Coplanar Waveguide with High Impedance and Low Loss on Low 
Resistivity Silicon ............................................................................................................................................................. 1101

S. T. Todd, J. E. Bowers, N. C. MacDonald 

 
SESSION – WE4C – NOVEL TECHNOLOGICAL REALIZATIONS OF FILTERS AND 
MULTIPLEXERS  
 
 

TM Dual-mode Pseudoelliptic Filters Using Nonresonating Modes ............................................................................ 1106
S. Bastioli, C. Tomassoni, R. Sorrentino 

 

Coupling Topologies for Realizing Compact Microwave Diplexers with Dual-mode Cavities ................................. 1111
H. Ezzeddine, S. Bila, S. Verdeyme, F. Seyfert, D. Pacaud 

 

A Novel Ku-band Dielectric Resonator Triplexer Based on Generalized Multiplexer Theory ................................. 1116
F. Loras-Gonzalez, I. Hidalgo-Carpintero, S. Sobrino-Arias, A. García-Lampérez, M. Salazar-Palma 

 

Compact Wide-band Ridge Waveguide Dual-band Filters .......................................................................................... 1121
M. M. Fahmi, J. A. Ruiz-Cruz, R. R. Mansour, K. A. Zaki 

 

A New Class of 3-D Filter/Antenna Integration with High Quality Factor and High Efficiency .............................. 1126
Y. Yusuf, X. Gong 

 

Quasi-elliptic 150GHz Highly Selective LTCC Filter ................................................................................................... 1131
A. Khalil, D. Passerieux, D. Baillargeat, N. Delhote, S. Verdeyme, L. Rigaudeau, J. Puech 

 
 



SESSION – WE4D – HIGH-SPEED SIGNAL PROCESSING CIRCUITS FOR  
WIRELESS AND OPTICAL COMMUNICATION SYSTEMS  
 
 

A 50-GS/s 5-b ADC in 0.18-um SiGe BiCMOS ............................................................................................................. 1136
J. Lee, Y. Chen 

 

A 17 pJ/bit Broadband Mixed-signal Demodulator in 90nm CMOS .......................................................................... 1141
K. S. Chuang, D. Yeh, F. Barale, B. Perumana, S. Sarkar, P. Sen, S. Pinel, J. Laskar 

 

Pulse Shaping and Clock Data Recovery for Multi-Gigabit Standard Compliant 60 GHz Digital Radio ............... 1146
F. Barale, G. B. Lyer, B. G. Perumana, P. Sen, S. Sarkar, A. Rachamadugu, N. Dudebout, S. Pinel, J. Laskar 

 

A 1 V 6-bit 2.4 GS/s Nyquist CMOS DAC for UWB Systems ...................................................................................... 1151
B. Kim, M. Cho, Y. Kim, J. Kwon 

 

A 6 Bit Linear Binary RF DAC in 0.25 μm SiGe BiCMOS for Communication Systems ......................................... 1156
M. Khafaji, H. Gustat, J. Sheytt 

 

Distributed Amplifiers in InP DHBT for 100-Gbit/s Operation .................................................................................. 1161
J. Y. Dupuy, A. Konczykowska, F. Jorge, M. Riet, J. Godin 

 
SESSION – WE4E – POWER-AMPLIFIER AND COMBINER TECHNIQUES  
FOR HF, VHF, AND UHF  
 
 

Class-D Power Amplifier with RF Pulse-width Modulation ........................................................................................ 1166
F. H. Raab 

 

An Efficient, 35 dBm, Inverse Class-F, UHF RF Power Amplifier Module on a 12 mm2 Footprint 
Designed in First Pass Through Accurate Modeling Simulation ................................................................................. 1171

M. J. Franco 
 

Switch-controlled Multi-octave Bandwidth Radial Power Divider/Combiner ........................................................... 1176
Y. Hong, D. F. Kimball, J. Yook, P. M. Asbeck, L. E. Larson 

 

High-efficiency 400 W Power Amplifier with Dynamic Drain Voltage Control for 6 MHz OFDM 
Signal ................................................................................................................................................................................ 1181

S. Hiura, H. Sumi, H. Takahashi 
 

100 W GaN HEMT Power Amplifier Module with > 60% Efficiency over 100-1000 MHz Bandwidth................... 1186
K. Krishnamurthy, T. Driver, R. Vetury, J. Martin 

 
SESSION – WE4F – NOVEL SI-BASED DEVICES AND CIRCUITS  
 
 

A Novel Small Capacitance RF-MOSFET with Small-resistance Long-finger Gate Electrode ................................ 1191
H. Nagase, A. Tanabe, Y. Hayashi 

 

Silicon-based PIN SPST RF Switches for Improved Linearity .................................................................................... 1196
P. Sun, P. Liu, P. Upadhyaya, D. Jeong, D. Heo, E. Mina 

 

A Ka-band High-pass Distributed Amplifier in 120nm SiGe BiCMOS ...................................................................... 1201
T. D. Gathman, J. F. Buckwalter 

 

Low-power Low-noise 0.13 μm CMOS X-band Phased Array Receivers................................................................... 1206
D. Shin, G. M. Regeiz 

 

An L-band Gain and Bandwidth Tunable Low-noise Differential Amplifier Using Varactor-tuned 
Bias Circuits and Active Loads....................................................................................................................................... 1211

Y. Itoh, W. Cao, T. Murata, K. Sakurai 

 
SESSION – WE4G – CAD TECHNIQUES AND METHODOLOGIES:  FUTURE DIRECTIONS  
 
 

Techniques for Nonlinear High-frequency Circuit-level Simulation........................................................................... 1216
T. Brazil 

 

Historical Trends and Evolution of Circuit-simulation Technology ........................................................................... 1221
S. Maas 

 

Multi-PC FDTD: Solving Large Scale EM Problems ................................................................................................... 1226
A. Wien, A. Lauer, I. Wolff 

 

ANN and Space Mapping for Microwave Modeling and Optimization ...................................................................... 1231
Q. Zhang, J. W. Bandler, S. Koziel, H. Kabir, L. Zhang 

 



 
SESSION – WE4S – SPECIAL SESSION IN HONOR DR. KIYO TOMIYASU 
 
Special Session in Honor Dr. Kiyo Tomiyasu ................................................................................................................ 1236

J. B. Horton 

 
SESSION – WEPA – DEVELOPMENT IN SIGNAL GENERATION 
 
 

Impact of Radiated EMI in High Frequency Crystal Oscillator.................................................................................. 1237
U. L. Rohde, A. K. Poddar 

 

Time-filtered Squarewave Output From Direct Digital Synthesis............................................................................... 1242
E. W. McCune 

 

Frequency-tunable High-efficiency Power Oscillator Using GaN HEMT .................................................................. 1247
S. Shin, G. Choi, H. Kim, S. Lee, S. Kim, J. Choi 

 
SESSION – WEPB – FREQUENCY CONVERSION AND CONTROL  
 
 

A 90 nm CMOS 14.5 GHz Injection Locked L0 Generator with Digital Phase Control ........................................... 1252
A. Axholt, H. Sjöland 

 

High Power, High Conversion Gain Frequency Doublers Using SiC  
MESFETs and AIGaN/GaN HEMTs ............................................................................................................................. 1257

K. S. Yuk, G. R. Branner, C. Wong 
 

A 22-39 GHz Passive Mixer in SiGe:C Bipolar Technology......................................................................................... 1262
V. Issakov, H. Knapp, M. Wojnowski, A. Thiede, W. Simbuerger 

 

Dynamic Range Reduction Due to RF and Image Signal Co-existence in a Highly-merged 2.4/5.7-GHz 
Dual-band Low-IF Downconverter ................................................................................................................................ 1267

J. Syu, C. Meng, G. Huang 
 

Compact Tunable Ka-band Phase Shifter based on Liquid Crystals .......................................................................... 1272
A. Moessinger, C. Fritzsch, S. Bildik, R. Jakoby 

 

A Light Weight 8-element Broadband Phased Array Receiver on Liquid Crystal Polymer..................................... 1277
J. S. Chieh, A. Pham, T. W. Dalyrmple, D. G. Kuhl, B. Garber, K. Aihara 

 

3D System-in-package Integration of 60 GHz Aperture-coupled Micromachined Microstrip Antennas ................ 1282
S. Brebels, K. Mohammadpour-Aghdam, W. Raedt, G. Vandenbosch 

 
SESSION – WEPE – MICROWAVE HIGH POWER PROCESSES: MODELING AND 
APPLICATIONS  
 
 

2.45 GHz Waveguide Plasma Generation in Cylindrical Structures........................................................................... 1287
G. Cerri, R. Leo, V. M. Primiani, P. Russo, E. Vecchioni 

 

Wood Timber Disinfestation by Microwave Power Application ................................................................................. 1292
A. T. Zona, O. Calderón, J. V. Balbastre, E. Reyes 

 

Measurement of Dielectric Properties at High-temperatures in Real-time with Cylindrical Cavity........................ 1297
A. J. Canos-Marin, F. L. Penaranda-Foix, J. M. Catala-Civera, B. Garcia-Banos 

 

High-Q Applicators for Microwave Processes in Material Science ............................................................................. 1302
P. Kopyt, W. K. Gwarek 

 

Dielectric Relaxation Study of Binary Mixtures of 2-Methoxyathanol in Nitrobenzene and 
Chlorobenzene Using Time Domain Reflectometry...................................................................................................... 1307

R. H. Fattepur, S. B. Sayyad, N. H. Ayachit, P. W. Khirade, S. C. Mehrotra 

 
SESSION – WEPF – POWER AMPLIFIERS CIRCUITS  
 
 

Signal Pre-distortion and Bandwidth Requirements for Sequential Power Amplifiers ............................................ 1312
T. Lehmann, R. Knoechel 

 

A 29dBm Linear output Power Amplifier with 21.3% Efficiency for 700MHz-band 3GPP LTE 
OFDMA Applications...................................................................................................................................................... 1317

Y. H. Chow, H. H. Nyeo, W. C. Chan, K. L. Lau, S. H. Khoo 
 



A Novel Broadband Power Amplifier Architecture for High Efficiency and High Linearity 
Applications...................................................................................................................................................................... 1322

R. I. Alidio, W. Lee, A. Gummalla, M. Achour 
 

A Measurement Set-up and methodology Combining Dynamic Biasing and baseband Predistorsion 
for High Efficiency and Linear Amplifier Design ......................................................................................................... 1327

M. S. Dine, T. Reveyrand, G. Neveux, P. Bouysse, D. Barataud, J. Nebus, W. Rebernak 
 

Envelope Tracking Power Amplifier Robust to Battery Depletion ............................................................................. 1332
J. Choi, D. Kim, D. Kang, J. Park, B. Jin, B. Kim 

 

Quad-band Inverse Class-F Power Amplifier Using Novel Composite Right/Left-handed 
Transmission Line ........................................................................................................................................................... 1337

J. Choi, C. Seo, S. Yang, Y. Moon, C. Park, B. Jang, J. Cho 
 

High Performance Wideband Digital Predistortion Platform for 3G+ Applications with Better than 
55dBc over 40 MHz Bandwidth...................................................................................................................................... 1342

A. Kwan, O. Hammi, M. Helaoui, F. M. Ghannouchi 
 

Doherty Amplifier with Envelope Tracking for High Efficiency................................................................................. 1347
J. Moon, J. Son, J. Kim, I. Kim, S. jee, Y. Y. Woo, B. Kim 

 

Design of a Broadband and Highly Efficient 45W GaN Power Amplifier via Simplified Real 
Frequency Technique ...................................................................................................................................................... 1352

D. Wu, F. Mkadem, S. Boumaiza 
 

Adaptive Digital Pre-distortions Based on Affine Projection Algorithm for WCDMA Power Amplifier 
Applications...................................................................................................................................................................... 1357

S. Chun, Y. Kim, K. Choi, J. Kim, D. Kim, C. Hahn 

 
SESSION – WEPG – POWER AMPLIFIER DEVICES  
 
 

A Compact Flip Chip Single Die WiFi FEM for Smart Phone Application ............................................................... 1362
C. Yuen, K. Laursen, D. Chu, Y. Pao, A. Chernyakov, P. Heide 

 

A Highly Efficient 1-GHz, 15-W Power Amplifier Design Based on a 50-V LDMOS Transistor............................. 1367
P. Singerl, C. Fager, Z. Wang, C. Schuberth, F. Dielacher 

 

High-efficient Broadband Power Amplifier Design TechniqueBased on a Measured-load-line 
Approach .......................................................................................................................................................................... 1372

S. Falco, A. Raffo, F. Scappaviva, D. Resca, M. Pagani, G. Vannini 
 

Laser Driver Switching 20 A with 2 ns Pulse Width Using GaN ................................................................................. 1377
A. Liero, A. Klehr, S. Schwertfeger, T. Hoffmann, W. Heinrich 

 

Investigation and Analysis into Device Optimization for Attaining Efficiencies in-excess of 90% When 
Accounting for Higher Harmonics ................................................................................................................................. 1382

A. L. Clarke, M. Akmal, J. Lees, P. J. Tasker, J. Benedikt 

 
SESSION – TH1A – TERAHERTZ ELECTRONICS  
 
 

THz Electronics Projects at DARPA: Transistors, TMICs, and Amplifiers .............................................................. 1387
J. D. Albrecht, M. J. Rosker, H. B. Wallace, T. Chang 

 

Solid-state Amplifiers for Terahertz Electronics .......................................................................................................... 1392
W. R. Deal 

 

THz MMICs based on InP HBT Technology ................................................................................................................ 1397
J. Hacker, M. Seo, A. C. Young, Z. Griffith, M. Urteaga, T. Reed, M. Rodwell 

 

N-polar GaN-based MIS-HEMTs for Mixed Signal Applications ............................................................................... 1406
U. K. Mishra, M. Wong, N. Nidhi, S. Dasgupta, D. F. Brown, B. L. Swenson, S. Keller, J. S. Speck 

 

Toward Practical Applications Over 100 GHz.............................................................................................................. 1411
N. Kukutsu, A. Hirata, M. Yaita, K. Ajito, H. Takahashi, T. Kosugi, H. Song, A. Wakatsuki, Y. Muramoto, T. 
Nagatsuma, Y. Kado 

 

A High Power-handling RF MEMS Tunable Capacitor Using Quadruple Series Capacitor Structure .................. 1416
H. Yamazaki, Y. Ikehashi, T. Saito, E. Ogawa, T. Masunaga, Y. Ohguro, Y. Sugizaki, H. Shibata 

 

Anti-biased RF MEMS Varactor Topology for 20-25 dB Linearity Enhancement.................................................... 1421
K. Chen, A. Kovacs, D. Peroulis 

 

A Tunable Asymmetric Notch Filter Using RFMEMS................................................................................................. 1426
J. R. Luis, A. S. Morris, Q. Gu, F. Flaviis 

 

An Experimental Investigation on Viscoelastic Behavior in Tunable Planar RF-MEMS Resonators ..................... 1431
H. Hsu, D. Peroulis 

 



A MEMS Variable Capacitor with Piezoresistive Position Sensing Fabricated in a Standard 0.35 μm 
CMOS Process ................................................................................................................................................................. 1436

N. Zahirovic, R. R. Mansour, M. Yu 

 
SESSION – TH1C – LARGE SIGNAL MEASUREMENTS  
 
 

A Novel Methodology for Fast Harmonic-load Control with a Passive Tuner and an Active Loop ......................... 1441
S. Bonino, V. Teppati, A. Ferrero 

 

A Low-cost and Accurate Technique for the Prediction of a Load-pull Contours..................................................... 1446
V. Vadalà, A. Raffo, S. Falco, G. Vannini 

 

Active Simultaneous Harmonic Source and Load Pull Assisted by Local Polyharmonic Distortion 
Models............................................................................................................................................................................... 1451

R. E. Leoni, S. A. Harris, D. G. Ries 
 

A Method to Select Correct Stimuli Levels for S-functions Behavioral Model Extraction ....................................... 1456
M. Myslinski, F. Verbeyst, M. V. Bossche, D. Schreurs, K. U. Leuven 

 
SESSION – TH1D – DEVELOPMENTS IN MICROWAVE SIGNAL GENERATION  
 
 

Study of Direct-conversion Transmitter Pulling Effects in Constant Envelope Modulation Systems ...................... 1461
C. Hsiao, C. Li, F. Wang, T. Horng, K. Peng 

 

Low-phase-noise Wide-frequency-range Ring-VCO-based Scalable PLL with Subharmonic Injection 
Locking in 0.18 μm CMOS ............................................................................................................................................. 1466

S. Lee, S. Amakawa, N. Ishihara, K. Masu 
 

Ku Band Second Harmonic N-coupled Push-push Oscillator Array Using Microstrip Resonator .......................... 1471
K. Kawasaki, T. Tanaka, M. Aikawa 

 

Low Phase Noise K-band Oscillator on Organic Liquid Crystal Polymer (LCP) Substrate ..................................... 1476
W. T. Khan, S. K. Bhattacharya, S. Horst, J. D. Cressler, J. Papapolymerou 

 

A Sub-resonant 40GHz Clock Distribution Network with Near Zero Skew............................................................... 1481
F. Aryanfar, T. Wu, M. Koochakzadeh, C. Werner, K. Chang 

 
SESSION – TH1E – ADVANCES IN ACTIVE DEVICE MODELING  
 
 

Nonlinear Modeling of Compound Semiconductor HEMTs, State of the Art ............................................................ 1486
W. R. Curtice 

 

Empirical Modeling of GaN FETs for Nonlinear Microwave Circuit Applications................................................... 1491
A. Santarelli, V. Giacomo 

 

Strategies for Addressing Linearity Issues in Active Device Modeling ....................................................................... 1496
A. Mediavilla, J. A. Garcia, L. Cabria, F. R. Marante 

 

Compact HBT Modeling:  Status and Challenges......................................................................................................... 1501
M. Rudolph 

 

State-of-art, Challenges and Future Directions in Large Signal Measurements for Active Device 
Modeling........................................................................................................................................................................... 1506

D. Schreurs, K. U. Leuven 

 
SESSION – TH2A – WIDE BANDGAP SEMICONDUCTOR APPLICATIONS  
 
 

DARPA's GaN Technology Thrust ................................................................................................................................ 1511
M. J. Rosker, J. D. Albrecht, E. Cohen, J. Hodiak, T. Chang 

 

Reliable GaN HEMTS for High Frequency Applications ............................................................................................ 1516
B. Heying, W. Luo, I. Smorchkova, S. Din, M. Wojtowicz 

 

GaN Technology for Microwave and Millimeter Wave Applications ......................................................................... 1521
N. J. Kolias, C. S. Whelan, T. E. Kazior, K. V. Smith 

 

100 mm GaN-on-SiC RF MMIC Technology ................................................................................................................ 1526
J. W. Palmour, C. Hallin, A. Burk, F. Radulescu, D. Namishia, J. Duc, B. Pribble, S. T. Sheppard, J. B. Bamer, J. 
Milligan 

 

Wideband Power Amplifier MMICs Utilizing GaN on SiC ......................................................................................... 1531
E. Reese, D. Allen, C. Lee, T. Nguyen 

 



Gallium Nitride RF-devices:  An Overview on the Development Activities in Europe.............................................. 1536
R. Quay, M. Mikulla 

 
SESSION – TH2B – RF MEMS SWITCHES AND SWITCHES CAPACITORS  
 
S 
 

Sub-hundred Nanosecond Reconfiguration Capabilities of Nanogap RF MEMS Switched Capacitor ................... 1541
A. Verger, A. Pothier, C. Guines, A. Crunteanu, P. Blondy, J. Orlianges, J. Dhennin, F. Courtade, O. Vendier 

 

An RF-MIMS Switch with mN Contact Forces............................................................................................................. 1546
C. D. Patel, G. M. Rebeiz 

 

Charging Characteristics of Ultra-nano-crystalline Diamond in RF MEMS Capacitive Switches .......................... 1551
C. Goldsmith, A. Sumant, O. Auciello, J. Carlisle, H. Zeng, J. C. M. Hwang, C. Palego, W. Wang, R. Carpick, V. P. 
Adiga, A. Datta, C. Gudeman, S. O'Brien, S. Sampath 

 

Effect of Surface Conduction on Dielectric Charging in RF MEMS Capacitive Switches ........................................ 1556
Z. Peng, D. Molinero, C. Palego, J. Hwang, C. Moody, A. Malczewski, B. W. Pillans 

 

Electrostatic RF MEMS Tunable Capacitors with Analog Tunability and Low Temperature 
Sensitivity ......................................................................................................................................................................... 1561

R. Mahameed, G. M. Rebeiz 

 
SESSION – TH2C – PHASED ARRAY SYSTEMS AND INTEGRATION  
 
 

X/Ku-band 8-element Phased Arrays Based on Single Silicon Chips.......................................................................... 1566
Y. A. Atesal, B. Cetinoneri, K. Koh, G. M. Rebeiz 

 

UWB Array Antenna Utilizing Novel Electrical Scanning System with Tapped Delay Lines................................... 1571
F. Sakai, K. Ohta 

 

Narrowband Frequency Scanning Array Antenna at 5.8 GHz for Short Range Imaging......................................... 1576
A. Fackelmeier, E. Biebl 

 

A New Approach to Design Low Cost, Low Complexity Phased Array...................................................................... 1581
D. Ehyaie, A. Mortazawi 

 

Sidelobe Level Reduction in Wide-angle Scanning Array System Using Pattern-reconfigurable 
Antennas ........................................................................................................................................................................... 1586

J. Wu, C. Chang, T. Chin, S. Huang, S. Chang 
 

Active 30 GHz Antenna Array for Digital Beam Forming and Polarization Multiplexing ....................................... 1591
K. Kuhlmann, A. F. Jacob 

 
SESSION – TH2D – NOVEL CONCEPTS FOR ADVANCED PACKAGING AND  
INTERCONNECT TECHNOLOGIES   
 
 

K-band Near-hermetic Surface Mount Package using Liquid Crystal Polymer for High Power 
Applications...................................................................................................................................................................... 1596

C. Chen, A. Pham 
 

Heterogeneous Flip-chip Assembly of a GaAs C-band Power Amplifier MMIC Using Liquid Metal 
Vertical Interconnects ..................................................................................................................................................... 1601

P. E. Ralston, J. Wood, K. Vummidi, J. M. Oliver, S. Raman 
 

Adjustable Dielectric Using Magnetically Aligned Conductive Particles for Microwave Applications ................... 1606
S. Moon, W. J. Chappell 

 

Modeling and Metrology of Metallic Nanowires with Application to Microwave Interconnects.............................. 1611
K. Kim, M. Wallis, P. Rise, C. Chiang, A. Imtiaz, P. Kabos, D. S. Filipovic 

 
SESSION – TH2E – ADVANCES IN MMIC PACKAGING  
 
 

3D Integration Technologies for Emerging Microsystems ........................................................................................... 1616
D. Choudhury 

 

A Wafer-level Interposer Based Microwave Circuit and System Integration Technology........................................ 1621
C. Hillman, J. B. Hacker, W. Ha, P. Stupar 

 

Ultra Compact RFICs Using Three-dimensional MMIC Technology......................................................................... 1626
T. Kaho, Y. Yamahuchi, K. Nishikawa, I. Toyoda, K. Uehara 

 



Ultra Compact & Light Weight T/R Module Constructed by Hermetic Wafer-scale Assembly 
Technology ....................................................................................................................................................................... 1631

P. Chang-chien, X. Zeng, Y. Chung, J. Yang 

 
SESSION – TH3A – ADVANCES IN SILICON-BASED MILLIMETER-WAVE  
INTEGRATED CIRCUITS  
 
 

On the Development of CMOS Sub-THz Phased Array Technology for Communication/Sensing 
Nodes................................................................................................................................................................................. 1636

J. Laskar, S. Pinel, S. Sarkar, P. Sen, B. Perunama, D. Dawn, M. Leung, F. Barale, D. Yeh, S. Shin, S. W. Hsiao, 
K. Chuang, E. Juntunen, G. Iyer, A. Muppalla, P. Melet 

 

A 76GHz PLL for mm-wave Imaging Applications...................................................................................................... 1641
K. M. Nguyen, H. Kim, C. G. Sodini 

 

Towards High-performance > 100 GHz SiGe and CMOS Circuits............................................................................. 1646
G. M. Rebeiz, J. W. May, M. Uzunkol, W. Shin, O. Inac, M. Chang 

 

Highly Integrated 79, 94, and 120-GHz SiGe Radar Frontends .................................................................................. 1651
M. Jahn, A. Stelzer, A. Hamidipour 

 

Second Generation Transceivers for D-band Radar and Data Communication Applications.................................. 1656
I. Sarkas, E. Laskin, J. Hasch, P. Chevalier, S. P. Voinigescu 

 

122 GHz ISM-band Transceiver Concepts and Silicon ICs for Low-cost Receiver in SiGe BiCMOS ..................... 1661
K. Schmalz, W. Winkler, J. Borngräber, W. Debski, B. Heinemann, J. C. Scheytt 

 
SESSION – TH3B – FERRITE MATERIALS AND DEVICES  
 
 

Dual-band Integrated Self-biased Edge-mode Isolator Based on the Double Ferromagnetic Resonance 
of a Bistable Nanowire Substrate ................................................................................................................................... 1666

L. Carignan, C. Caloz, D. Ménard 
 

Magnetically Tunable Nanocomposites for Microwave Applications ......................................................................... 1671
C. Morales, J. Dewdney, S. Pal, K. Stojak, H. Srikanth, J. Wang, T. Weller 

 

L-band High Power Electronically Rotatable Ferrite half-wave Plate........................................................................ 1676
C. R. Boyd, W. E. Hord, S. T. Van-Dyke, S. J. McKechnie 

 

Toroid Microinductors Using Segmented Magnetic Cores .......................................................................................... 1681
F. Hettstedt, U. Schürmann, R. Knöchel, E. Quandt 

 

High Isolation Lange-ferrite Circulators with NF Suppression for Simultaneous Transmit and 
Receive .............................................................................................................................................................................. 1686

S. K. Cheung, W. H. Weedon, C. P. Caldwell 

 
SESSION – TH3C – TUNABLE, ACTIVE AND INTEGRATED FILTER TECHNOLOGIES  
 
 

Novel MMIC Architectures for Tunable Microwave Wideband Active Filters ......................................................... 1691
F. Bergeras, P. Duême, J. Plaze, L. Darcel, B. Jarry, M. Campovecchio 

 

Three Approaches for the Realization of a Chebyshev Cross-coupled UWB Filter................................................... 1696
W. G. Dine, H. Ezzeddine, S. Bila, S. Verdeyme 

 

High Rejection BPF for WiMax Applications from Silicon Integrated Passive Device Technology......................... 1701
K. Liu, R. C. Frye, B. Ahn 

 

Single-chip Integration of Electronically Switchable Bandpass Filter for 3.5GHz WiMAX Application ................ 1706
W. Liao, C. Chen, Y. Lin 

 

Very Compact Transformer-coupled Balun-integrated Bandpass Filter Using Integrated Passive 
Device Technology on Glass Substrate........................................................................................................................... 1711

C. Chen, C. Huang, T. Horng, S. Wu, C. Chiu, C. Hung, J. Li 
 

Low Temperature Superconductive Tunable Bandstop Resonator and Filter........................................................... 1716
S. S. Attar, S. Setoodeh, R. R. Mansour 

 

A Vertically Integrated Tunable UHF Filter................................................................................................................. 1721
E. E. Hoppenjans, W. J. Chappell 

 

A 68% Efficiency, C-band 100W GaN Power Amplifier for Space Applications ...................................................... 1726
T. Yamasaki, Y. Kittaka, H. Minamide, K. Yamauchi, S. Miwa, S. Goto, M. Nakayama, M. Kono, N. Yoshida 

 

Over 10W C-Ku Band GaN MMIC Non-uniform Distributed Power Amplifier with Broadband 
Couplers ........................................................................................................................................................................... 1731

S. Masuda, A. Akasegawa, T. Ohki, K. Makiyama, N. Okamoto, K. Imanishi, T. Kikkawa, H. Shigematsu 
 



Three Stage 6-18 GHz High Gain and High Power Amplifier Based on GaN Technology ....................................... 1736
Z. Ouarch, G. Mouginot, B. Lefebvre, S. Heckmann, J. Lhortolary, D. Baglieri, D. Floriot, M. Camiade, H. Blanck, 
M. Pipec, D. Meslager, P. Helleye 

 

High Efficiency 80W X-band power Amplifier Using Coaxial Waveguide Spatial Power Combining 
Technique ......................................................................................................................................................................... 1741

P. G. Courtney, T. Tran, C. Bartak, S. Behan, P. Jia 
 

High-efficiency K-band Space Traveling-wave Tube Amplifier for Near-earth High Data Rate 
Communications .............................................................................................................................................................. 1746

R. N. Simons, D. A. Force, P. C. Spitsen, W. L. Menninger, N. R. Robbins D. R. Dibb, P. C. Todd 

 
SESSION – TH3E – THE IMPACT OF NANOELECTRONICS ON RADIO  
FREQUENCY TECHNOLOGY  
 
 

Semiconductor Nanomaterials for Radio Frequency Devices and Systems ................................................................ 1751
J. A. Rogers 

SESSION – TH3E – THE IMPACT  
 

Molecular Electronics on its way to RF ......................................................................................................................... 1756
E. Albert, C. Erlen, S. Locci, P. Lugli 

 

Nanostructure Antennas for the LW-IR Regime .......................................................................................................... 1761
W. Porod, J. A. Bean, Z. Sun, B. Tiwari, G. Szakmany, G. H. Bernstein, P. Fay 

 

Recent Advances in Micro-structured Electric and Nano-structured Magnetic Microwave 
Metamaterials .................................................................................................................................................................. 1766

C. Caloz, L. Carignan, V. Boucher, T. Kodera, S. Couture, A. Parsa, D. Ménard, A. Yelon 
 

All-semiconducting Nanotube Devices for RF and Microwave Applications ............................................................. 1771
N. Rouhi, D. Jain, K. Zand, P. J. Burke 

 
SESSION – TH4A – MICROWAVE HIGH POWER PROCESSES:  
MODELING AND APPLICATIONS  
 
 

Microwave Antenna Array for High Temperature Materials Processing .................................................................. 1775
T. Gerdes, H. Park, A. Rosin, A. Schmidt, M. A. Willert-Porada 

 

A Modeling-based Technique for Nondestructive Evaluation of Metal Powders Undergoing 
Microwave Sintering ....................................................................................................................................................... 1780

A. V. Brovko, E. K. Murphy, V. V. Yakovlev 
 

Latest Developments in the Microwave Processing of Oil Contaminated Drill Cuttings .......................................... 1785
S. Kingman, J. Robinson, C. Antonio, I. Pereira 

 

Influence of the Magnetron Operating Frequency on the Results of Microwave Heating ........................................ 1790
M. Soltysiak, U. Erle, M. Celuch 

 

Microwave -induced Electromigration in Multicomponent Metallic Alloys............................................................... 1795
S. Vaucher, L. Bernau, M. Stir, K. Ishizaki, J. Catala-Civera, R. Nicula 

 
SESSION – TH4A – MICROWAVE HIGH POWER PROCESSES: MODELING AND 
APPLICATIONS   
 
 

Tunable BaxSr1-xTiO3 FBARs Based on SiO2/W Bragg Reflectors.............................................................................. 1800
A. Vorobiev, S. Gevorgian 

 

Intrinsically Switchable Interdigitated Barium Titanate Thin Film Contour Mode Resonators ............................. 1805
V. C. Lee, S. A. Sis, X. Zhu, A. Mortazawi 

 

Concurrent Enhancement of Q and Power Handling in Multi-tether high-order Extensional 
Resonators ........................................................................................................................................................................ 1809

M. Shahmohammadi, B. P. Harrington, R. Abdolvand 
 

Electromagnetic Modeling, Simulation, and Design of Balanced Ceramic IF SAW Filters ...................................... 1814
G. Moreno-Granado, J. E. Kiwitt, F. M. Pitschi, M. Mayer, W. Menzel 

 

Small-sized SAW Duplexer on Non-flat SiO2/A1/LiNbO3 Structure for UMTS Band I System............................... 1818
H. Nakamura, H. Nakanishi, T. Tsurunari, J. Fujiwara, Y. Hamaoka, R. Goto 

 
 
 
 



SESSION – TH4C – COMPACT RECONFIGURABLE FILTER TECHNOLOGY  
 
 

Tunable, Substrate Integrated, High Q Filter Cascade for High Isolation ................................................................. 1822
E. J. Naglich, J. Lee, D. Peroulis, W. J. Chappell 

 

Electronically Tunable Diplexer for Frequency-agile Transceiver Front-end ........................................................... 1827
E. E. Djoumessi, K. Wu 

 

Combline Filter with Tunable Bandwidth and Centre Frequency .............................................................................. 1832
A. I. Abunjaileh, I. C. Hunter 

 

Compact 2-pole and 4-pole 2.4-2.8GHz Dual-mode Tunable Filters........................................................................... 1837
R. Stefanini, M. Chatras, P. Blondy, G. M. Rebeiz 

 

Widely Tunable High-Q Filter using Plasma Material................................................................................................. 1842
A. Djermoun, G. Prigent, N. Raveu, T. Callegari 

 

Switchable Microstrip bandpass Filters with Reconfigurable Frequency Responses ................................................ 1846
W. Tu 

 
SESSION – TH4D – ADVANCES IN DOHERTY POWER AMPLIFIER TECHNOLOGY  
 
\ 

A 2.655 GHz 3-stage Doherty Power Amplifier Using Envelope Tracking Technique .............................................. 1851
I. Kim, B. Kim 

 

Advanced Design of Double Doherty Power Amplifier with a Flat Efficiency Range ............................................... 1856
Y. Lee, M. Lee, S. Kam, Y. Jeong 

 

A Wide-band 20W LDMOS Doherty Power Amplifier ................................................................................................ 1861
J. H. Qureshi, L. Nan, E. Neo, F. V. Rijs, I. Blednov, L. Vreede 

 

Generation 2 High Voltage Heterojunction Bipolar Transistor Technology for High Efficiency Base 
Station Power Amplifiers ................................................................................................................................................ 1866

T. R. Landon, J. Delancey, C. F. Steinbeiser, O. B. Krutko, R. Branson, R. Hajji, P. Page, S. Wey, C. Hall, L. 
Witkowski 

 

A Doherty Amplifier for TD-SCDMA Base Station Applications Based on A Single Packaged Dual-
path Integrated LDMOS Power Transistor .................................................................................................................. 1871

G. Wang, L. Zhao, M. Szymanowski 
 

 
SESSION – TH4E – ADVANCES IN RFID CIRCUITS AND SYSTEMS   
 
Design of a Low-voltage Reference Circuit with Reconfigurable Temperature Range for RFID 
Applications...................................................................................................................................................................... 1876

J. Heidrich, D. Brenk, J. Essel, M. Heinrich, G. Hofer, G. Holweg, G. Fischer, R. Weigel 
 

Multiresonator Based Chipless RFID Tag and Dedicated RFID Reader.................................................................... 1881
S. Preradovic, N. C. Karmakar 

 

Parameter Analysis and Reader Architectures for Broadband 13.56 MHz RFID Systems ...................................... 1886
M. Gossar, H. Witschnig, H. Enzinger 

 

Battery-free RFID-enabled Wireless Sensors................................................................................................................ 1891
L. Yang, G. Orecchini, G. Shaker, H. Lee, M. Tentzeris 

 

Low-cost Assembly of UHF RFID Chips and Flexible Substrate Antennas by Magnetic Coupling 
Approach .......................................................................................................................................................................... 1896

F. Alimenti, M. Virili, P. Mezzanotte, V. Palazzari, L. Roselli, M. M. Tentzeris 
 

Active Carrier Compensation for Multi-antenna RFID Reader Frontend................................................................. 1901
R. Langwieser, G. Lasser, C. Angerer, M. Fischer, A. L. Scholtz 

THPA 
 
THPA: TRANSMISSION LINE CIRCUITS  
 
 

Slow-wave Transmission Line Transformers/Baluns ................................................................................................... 1906
H. Yang, V. Chekka, H. Ma 

 

Novel Synthesized Microstrip Line with Quasi-elliptical Response for Harmonic Suppressions ............................. 1911
C. Lai, T. Ma 

 

Design of Microwave Circuits in Ridge-gap Waveguide Technology.......................................................................... 1916
E. Alfonso, M. basquero, P. Kildal, A. Valero-Nogueira, E. Rajo-Iglesias, J. I. Herranz 

 

A Novel Multi-octave Differential Power Divider ......................................................................................................... 1921
C. F. Marki, V. D. Kodwani, F. A. Marki 

 



A Reconfigurable Impedance Matching Network Using Dual-beam MEMS Switches for an Extended 
Operating Frequency Range ........................................................................................................................................... 1926

F. Domingue, S. Fouladi, R. R. Mansour 

 
SESSION – THPB: RECENT ADVANCEMENTS IN PASSIVE CIRCUITRY  
 
 

A Modified Wilkinson Divider Using Zero-degree Phase Shifting Composite Right/Left-handed 
Transmission Line ........................................................................................................................................................... 1931

S. Kim, J. Yoon, Y. Kim, Y. Yoon 
 

High CMRR in Reduced-coupling Monolithic Baluns ................................................................................................. 1936
R. C. Frye, K. Liu, P. Hlaing 

 

A Novel TE10-TE20 Mode Transducer Utilizing Vertical Cross-excitation ................................................................. 1941
H. Ikeuchi, S. Matsumoto 

 

Wireless Power Transmission based on Directional Coupler or Directional Filter ................................................... 1946
I. Awai, K. Hori, S. Yakuno, K. Namikoshi 

 

A New UWB Coupled Transmission Line Power Divider ............................................................................................ 1951
R. Kravchenko, M. Stadler, E. Leitgeb 

 

Dual-band Hybrid Balun Structure Using Transmission-lines and Lumped Component Resonators..................... 1956
P. Aflaki, R. Negra, F. Ghannouchi 

 

A Novel Compact Three-dimensional CMOS Branch-line Coupler Using the Meandering ECPW, 
TFMS, and Buried Micro Coaxial Technologies at 60 GHz......................................................................................... 1961

K. Hettak, R. Amaya, G. Morin 
 

A Novel Volumetric Folded Ring Resonator Metamaterial Structure ........................................................................ 1966
N. R. Labadie, S. K. Sharma 

 

Design and Characterization of Periodically-loaded Substrate Integrated Waveguide phase Shifters .................... 1971
A. Suntives, K. Payandehjoo, R. Abhari 

 

Compact Wilkinson Power Divider with Simultaneous Bandpass Response and Harmonic 
Suppression ...................................................................................................................................................................... 1976

P. Cheong, K. Lai, K. Tam 

 
SESSION – THPD – BIOLOGICAL EFFECTS AND MEDICAL  
APPLICATIONS OF RF AND MICROWAVE  
 
 

The Response of Electric Field Probes to Realistic RF Environments ........................................................................ 1981
D. Adamson, D. Bownds, A. Fernández, E. Goodall 

 

Multiplicative Regularized Gauss-newton Approach for Three-dimensional Microwave Imaging ......................... 1986
A. Abubakar, T. M. Habashy 

 

A Heterodyne Receiver for Harmonic Doppler Radar Cardio-pulmonary Monitoring with Body-worn 
Passive RF Tags ............................................................................................................................................................... 1991

A. Singh, V. M. Lubecke 
 

Energy Efficient 136 Mb/s 00k Implantable Transmitter for Wireless Brain Computer Interface.......................... 1996
J. Jung, S. Zhu, P. Liu, L. Wang, T. Luo, Y. Chen, D. Heo 

 

A Planar Covered Multi-slot Array Heat Applicator with Beam Scanning Capability for Interstitial 
Microwave Hyperthermia ............................................................................................................................................... 2001

D. Kim, N. Kim, C. Cheon, Y. Kwon 

 
SESSION – THPF – ADVANCES IN COMMUNICATION, RADAR,  
SENSOR AND MEASUREMENT SYSTEMS  
 
 

Millimeter-wave Wireless Communication Systems Integrated with a Novel Receiver Front-end .......................... 2006
Z. Zhang, Y. Wei, K. Wu 

 

A 3.1-10.6 GHz RF Receiver Front-end in 0.18 um CMOS for Ultra-wideband Applications ................................. 2011
B. Parker, K. Lee, S. Choi, S. Hong 

 

Cable Imaging with an Active W-band Millimeter-wave Sensor................................................................................. 2016
D. Goshi, Y. Liu, K. Mai, L. Bui, Y. Shih 

 

Time-domain Calibration Technique for Ultra-wide Instantaneous-bandwidth Vector Waveform 
Generation Using Parallel I/Q Channels........................................................................................................................ 2021

J. X. Qiu 
 



Interferometric Detection of the Angular Velocity of Moving Objects ....................................................................... 2026
J. A. Nanzer 

 

Design and Implementation of a Wireless Link Coupled Channel Emulator for DSRC Wireless 
Systems ............................................................................................................................................................................. 2031

T. Faseth, M. Winkler, C. SChuberth, H. Arthaber, G. Magerl 
 

Miniature Radio Frequency Ion Trap Mass Spectrometry.......................................................................................... 2036
J. D. Maas, W. Xu, P. I. Hendricks, W. J. Chappell 

 

CAD of Wireless Resonant Energy Links (WREL) Realized by Coils ........................................................................ 2041
M. Dionigi, M. Mongiardo 

 

Wireless Remote Localization System Utilizing Ambient RF/Solar Power Scavenging RFID Tags......................... 2046
R. J. Vyas, V. Lakafosis, M. Tentzeris 

 
SESSION – THPH: RFID AND POWER HARVESTING TECHNOLOGIES  
 
 

CAD Procedure for Predicting the Energy Received by Wireless Scavenging Systems in the Near-and 
Far-field Region ............................................................................................................................................................... 2051

V. Rizzoli, D. Masotti, N. Arbizzani, A. Costanzo 
 

Sensor Data Transmission Through Passive RFID Tags to Feed Wireless Sensor Networks ................................... 2056
L .Catarinucci, R. Colella, L. Tarricone 

 

Piggyback Modulation for UHF RFID Sensors............................................................................................................. 2061
H. Chen, A. Bhadkamkar, D. W. Van-Der-Weide 

 
SESSION – THPJ – ADVANCES IN METAMATERIAL, EM ANALYSIS AND  
CIRCUIT MODELING  
 
 

The Quantum Effect on the Transmission Properties of Periodic Rod Array............................................................ 2066
S. Li, Q. Zhu, X. Yu, N. Zhou, R. Mo, W. Liu, H. Xin, L. Qiu 

 

Experimental Dielectric Sensing of Materials using Epsilon-near-zero Tunnel in SIW Technology ....................... 2071
H. Lobato-Morales, A. Corona-Chavez, D. V. Murthy, J. Martinez-Brito, L .G. Guerrero-Ojeda 

 

A Concentrically Corrugated Near-field Plate .............................................................................................................. 2076
M. F. Imani, A. Grbic 

 

A Sparse Grid Based Collocation Method for Model Order Reduction of Finite Element 
Approximations of Passive Electromagnetic Devices Under Uncertainty................................................................... 2081

P. S. Sumant, H. Wu, A. C. Cangellaris, N. R. Aluru 
 

A FDFD Based Eigen-dielectric Formulation of the Maxwell Equations for Materials 
Characterization in Arbitrary Waveguide Structures.................................................................................................. 2086

A. Gaebler, F. Goelden, O. H. Karabey, R. Jakoby 
 

Shape-preserving Response Prediction for Microwave Circuit Modeling .................................................................. 2091
S. Koziel 

 

A Simplified Methodology for Matched Filter Design with Constraints - Filter-antenna Subsystem for 
Space Application ............................................................................................................................................................ 2096

U. Naeem, S. Bila, S. Verdeyme, H. Chreim, R. Chantalat, M. Thevenot, T. Monediere, B. Placin, Y. Cailloce 

 
SESSION – THPM – DEVICE MODELING AND CHARACTERIZATION  
 
 

Improved Parameter Extraction Method for GaN HEMT on Si Substrate ............................................................... 2101
A. Jarndal, A. Z. Markos, G. Kompa 

 

Thermal Resistance Modeling for the Electrothermal Layout of High-power RF Transistors ................................ 2106
P. H. Aaen, J. Wood, Q. Li, E. Mares 

 

Nonlinear HEMT Model Direct Formulated From the Second-order Derivative of the I-V/ Q-V 
Characteristics ................................................................................................................................................................. 2111

L. Liu, J. Ma, H. Wu, G. Ng, Q. Zhang 
 

Nonlinear Characterization Techniques for Improving Accuracy of GaN HEMT Model Predictions in 
RF Power Amplifiers ....................................................................................................................................................... 2116

R. Marante, J. A. Garcia, L. Cabria, T. Aballo, P. Cabral, J. C. Pedro 

 
 
 



SESSION – THPN – NONLINEAR CIRCUIT AND SYSTEM SYMULATION  
 
 

Modeling Band-pass Sampling Receivers Nonlinear Behavior in Different Nyquist Zones ...................................... 2121
P. M. Cruz, N. B. Carvalho 

 

Behavioral Model Analysis of Active Harmonic Load-pull Measurements ................................................................ 2126
S. P. Woodington, R. S. Saini, D. Willams, J. Lees, J. Benedikt, P. J. Tasker 

 

A Dual Branch Hammerstein-wiener Architecture for Behavior Modeling of Wideband RF 
Transmitter ...................................................................................................................................................................... 2131

F. Taringou, O. Hammi, F. M. Ghannouchi 

 
SESSION – THPP – ADVANCES IN PLANAR FILTER DESIGNS  
 
 

Sharp-rejection Broadband Microstrip Bandpass Filters using Loaded Open-loop Resonator ............................... 2136
W. Tu 

 

Design of Wide Dual-passband Microstrip bandpass Filters with Comb-loaded Resonators ................................... 2141
C. Tang, Y. Hsu, J. Wu 

 

Design of a Microstripe Bandpass Filter with a Wide Stopband ................................................................................. 2146
H. Lai, C. Tang, J. Wu, Y. Lin 

 

RF System Integration and Miniaturization using Advanced Polymers..................................................................... 2151
M. Swaminathan, S. Hwang, N. Altunyurt, S. Min 

 

Design of 60 GHz CMOS Bandpass Filters Using Complementary-conducting Strip Transmission 
Lines.................................................................................................................................................................................. 2156

Y. Hsiao, C. Tseng 

 
SESSION – THPQ – NON-PLANAR PASSIVE FILTERS AND MULTIPLEXERS  
 
 

Synthesis of Multi-coupled Resonator Filters with Frequency-dependent Couplings ............................................... 2161
W. Meng, H. Lee, K. A. Zaki, A. E. Atia 

 

Comparison of Lossy Filters and Predistorted Filters using Novel Software ............................................................. 2166
A. Padilla, J. Mateu, C. Collado, C. Ernst, J. M. Ruis, J. M. Tamayo, J. M. O'Callaghan 

 

Fabrication of PTFE-filled Waveguide Bandpass Filter Using SR Direct Etching .................................................... 2171
M. Kishihara, M. Kato, H. Ikeuchi, K. Murai, Y. Ukita, Y. Utsumi, T. Kawai, I. Ohta 

 

Dual Band Ladder-type Filter ........................................................................................................................................ 2176
J. Verdú, O. Menéndez, P. Paco, E. Corrales 

 

X-band Microwave Power Divider Based on Bow-tie Shaped Dielectric Resonator High-order Modes ................. 2181
L. K. H. Salman, A. A. Kishk, D. Kajfez 

 

High Q SAW Resonator Using Upper-electrodes on Grooved-electrodes in LiTa03.................................................. 2186
T. Kimura, M. Kadota, Y. Ida 

 
SESSION – THPR – FREQUENCY AGILE, RECONFIGURABLE,  
TUNABLE AND ACTIVE FILTERS  
 
 

26 GHz on Chip Cascaded Filter Using Low Q Inductors ........................................................................................... 2191
B. K. Kormanyos, T. K. Quach, P. L. Orlando, A. G. Mattamana, K. S. Groves 

 

A New Floating Active Inductor Using Resistive Feedback Technique ...................................................................... 2196
Q. Lai, J. Mao 

 

A Tunable Bandpass Patch Filter with Varactors ........................................................................................................ 2201
A. L. Serrano, T. P. Vuong, F. S. Correar, P. Ferrari 

 

Reconfigurable-order Bandpass Filter for Frequency Agile Systems ......................................................................... 2206
H. H. Sigmarsson, J. Lee, D. Peroulis, W. J. Chappell 

 

Author Index 




