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5«?}3%-?58 Monolithic PCM Based Miniaturized T-Type RF Switch for Millimeter Wave

10:10 Redundancy Switch Matrix Applications
Tejinder Singh, Raafat R. Mansour, University of Waterloo, Canada ©

mﬂzggﬁl Intrinsically Switchable Miniature Ferroelectric Stacked Crystal Filters

10:30 Milad Zolfagharloo Koohi, Suhyun Nam, Amir Mortazawi, University of Michigan, USA
(A

5\%021;_6365 Injection Locked Oscillator Theory for Frequency Selective Limiters

10:50 Steven N. Stitzer, Northrop Grumman, USA ©

PacL 669 Increased Power Handling of Vanadium Dioxide T/R Switches Using a Resonant

11:10 Topology

N.J. Estes, Jonathan D. Chisum, University of Notre Dame, USA ©
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30Gb/s 60.2mW 151GHz CMOS Transmitter/Receiver with Digitally Pre-Distorted
Current Mode PAM-4 Modulator for Plastic Waveguide and Contactless
Communications

Yanghyo Kim?!, Boyu Hu?, Yuan Du?, Rulin Huang?, Richard Al Hadi?, Adrian Tang?,
Huan-Neng Chen?, Chewnpu Jou?, Tatsuo Itoh?, Mau-Chung Frank Chang?

1U.S. Naval Research Laboratory, USA @ ; 2University of California, Los Angeles,

USA ® ; 3TSMC, Taiwan ©

A W-Band FMCW Radar System-on-Chip Employing Synchronized Switching
Digitally Controlled Artificial Dielectric for Chirp

Adrian Tang!, Yanghyo Kim!, Yan Zhang?, Rulin Huang?, Mau-Chung Frank Chang?
1 Jet Propulsion Laboratory, USA @ ; 2University of California, Los Angeles, USA ©

An S-Band CMOS Mixer-First Single-RF-Port Duplexing FMCW Radar
Hao-Chung Chou', Chun-Chieh Peng !, Yu-Jiu Wang?, Ta-Shun Chu'!
I National Tsing Hua University, Taiwan @ ; 2Tron Future Tech, Taiwan ©

A Master/Slave 55.5-64.8GHz 4x4 FMCW Radar Transceiver in 130nm SiGe
BiCMOS for Massive MIMO Applications

Efe Oztiirk !, Uroschanit Yodprasit!, Dietmar Kissinger?, Wolfgang Winkler!,
Wojciech Debski!

ISilicon Radar, Germany © ; 2Universitdt Ulm, Germany ©

A 205GHz Serial Direct-Sequence Spread Spectrum (DS/SS) Radar System-on-Chip
in 28nm CMOS

Adrian Tang', Yanghyo Kim!, Gabriel Virbila?, Mau-Chung Frank Chang?

1Jet Propulsion Laboratory, USA @ ; ?University of California, Los Angeles, USA ©

A 79-GHz Scalable FMCW MIMO Automotive Radar Transceiver Architecture with
Injection-Locked Synchronization

Ahmad Mushtaq!, Wolfgang Winkler!, Dietmar Kissinger?

1Silicon Radar, Germany © ; 2Universitdt Ulm, Germany ©
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A 2-20GHz Distributed GaN Power Amplifier Using a Novel Biasing Technique
Michael Roberg, Scott Schafer, Orlando Marrufo, Terry Hon, Qorvo, USA ©

High-Efficiency Broadband PA Design Based on Continuous Class-F Mode with
Compression

Syed M.H. Syed Anera', Thoalfukar Husseini!, Sattam Alsahali’, James J. Bell,
Roberto Quaglia', Munawar Kermalli®, Paul J. Tasker!, Johannes Benedikt!
I'Cardiff University, UK @ ; °Futurewei Technologies, USA ©

A 10-3100MHz Nested-Mode Highly Efficient Power Amplifier for Multi-Octave
Applications

Xiaofan Chen!, Wenhua Chen', Zhenghe Feng', Fadhel M. Ghannouchi?

1 Tsinghua University, China ® ; 2University of Calgary, Canada ©

A Novel 1.4-4.8GHz Ultra-Wideband, Over 45% High Efficiency Digitally Assisted
Frequency-Periodic Load Modulated Amplifier

Yuji Komatsuzaki'!, Rui Ma?, Mouhacine Benosman?, Yukimasa Nagai®?,

Shuichi Sakata’, Keigo Nakatani!, Shintaro Shinjo

1 Mitsubishi Electric, Japan © ; °MERL, USA ©

A 2 to 18GHz Compact High-Gain and High-Power GaN Amplifier

Haifeng Wu, Qian Lin?, Lin Zhu?, Shanji Chen?, Yijun Chen, Liulin Hu
IChengdu Ganide Technology, China © ; °Qinghai University for Nationalities,
China ©®

We3A : Substrate-Integrated Waveguide Bandpass Filters
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Dual-Band Bandpass Filter Design with Novel Double-Layer Mixed Coupled
SIR/CPW-SIR Resonators

Shanshan Xul, Fanyi Meng?, Kaixue Ma?, Kiat Seng Yeo*

LUESTC, China ® ; °Tianjin University, China @ ; 3SUTD, Singapore ©

Compact Quasi-Elliptic and Highly Selective AFSIW Filter with Multilayer
Cross-Coupling

Tifenn Martin', Anthony Ghiotto!, Tan-Phu Vuong?, Ke Wu3, Frédéric Lotz*

1IMS (UMR 5218), France ® ; °’IMEP-LAHC (UMR 5130), France @ ; 3Polytechnique
Montréal, Canada © ; * Cobham Microwave, France ©

Mixed-Mode Substrate Integrated Waveguide Bandpass Filter with Controllable
Transmission Zeros
Wentao Lin, Tae-Hak Lee, Ke Wu, Polytechnique Montréal, Canada ©

Highly Configurable Cylindrical-Resonator-Based Bandpass Filter Built of
Silica-Based Post-Wall Waveguide and its Application to Compact E-Band
Hybrid-Coupled Diplexer

Yusuke Uemichi!, Osamu Nukaga®, Xu Han', Shuhei Amakawa?, Ning Guan'!
I Fujikura, Japan © ; °Hiroshima University, Japan ©
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A 64-Gb/s 4.2-Vpp Modulator Driver Using Stacked-FET Distributed Amplifier
Topology in 65-nm CMOS

Tai-Jun Chen!, Huan-Min Su', Tai-Hsing Lee?, Shawn S.H. Hsu!

I National Tsing Hua University, Taiwan @ ; °ITRI, Taiwan ©

A 1-Bit Digital Transmitter System Using a 20-Gbps Quadruple-Cascode Class-D
Digital Power Amplifier with 45nm SOI CMOS

Shinichi Hori, Keiichi Motoi, Tatsuya Soma, Hidemi Noguchi, Soubhik Deb,

Masaaki Tanio, Noriaki Tawa, Tomoya Kaneko, Kazuaki Kunihiro, NEC, Japan ©

An Inductorless, 0.5mA/15f], Small Footprint, SiGe BiCMOS Quasi-Current-Mode
Logic Family for Highly Parallelized, 40GHz Clock SAR ADCs

P. Hermansen, E. Socher!, D. Case?, A. Cathelin?, P. Chevalier?, T. Nguyen?,

S.P. Voinigescu!

1University of Toronto, Canada ® ; °Finisar, USA @ ; 3STMicroelectronics, France ©

Dual-Equalization-Path Energy-Area-Efficient Near Field Inductive Coupling for
Contactless 3D IC

Srinivasan Gopal, Mohammad Chahardori, Md. Aminul Hoque, Sheikh Nijam Ali,
Mohammad Ali Mokri, Deukhyoun Heo, Washington State University, USA ©

We3C: High-Capacity Wireless Communication Systems
Chair: Kenneth Kolodziej, MIT Lincoln Laboratory — Co-Chair: Zaher Bardi, Retired
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Demonstration of a 40Gbps Bi-Directional Air-to-Ground Millimeter Wave
Communication Link

Qi Tang!, Abhishek Tiwari!, Inigo del Portillo!, Michael Reed!, Hongyu Zhou,

Dudi Shmueli!, Gunnar Ristroph?, Steven Cashion', Dawei Zhang?, Joseph Stewart?!,
Pratheep Bondalapati', Qi Qu!, Yan Yan!, Bob Proctor!, Hamid Hemmati!
1Facebook, USA @ ; °IJK Controls, USA ©

16,384-QAM Microwave Link with 53% Linearized-Transmitter Efficiency, 2.5 Watt
Peak Power, and On-Air EVM Below 1%
Earl McCune, Eridan Communications, USA ©

Evaluation of Distributed MIMO Communication Using a Low-Complexity
Sigma-Delta-over-Fiber Testbed

Ibrahim Can Sezgin, Thomas Eriksson, Johan Gustavsson, Christian Fager, Chalmers
University of Technology, Sweden ©

A Low-Cost Electronic Scanning Antenna with Two-Wave Mixing ,
Rui Zhu', Qiang Xu'!, Gengye Liu', Qi Duan', Yuexing Li', Yuanxun Ethan Wang?
T Axend, USA © ; 2 University of California, Los Angeles, USA ©
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300-GHz-Band Wireless Communication Using Fermi-Level Managed Barrier Diode
Receiver

Tadao Nagatsuma', Masato Sonoda ', Taiki Higashimoto!, Ryo Kimura', Li Yi',
Hiroshi Ito?

10saka University, Japan © ; °Kitasato University, Japan ©

Broadband Photoconductive Terahertz Detection with a 100dB Dynamic Range
without Using a Short-Carrier-Lifetime Substrate

Nezih Tolga Yardimci, Deniz Turan, Semih Cakmakyapan, Mona Jarrahi, University of
California, Los Angeles, USA ©

High-Power Terahertz Generation from Bias-Free, Telecommunication-Compatible
Photoconductive Nanoantennas

Deniz Turan, Nezih Tolga Yardimci, Mona Jarrahi, University of California, Los
Angeles, USA ©®

A 1 to 20GHz Silicon-Germanium Low-Noise Distributed Driver for RF Silicon
Photonic Mach-Zehnder Modulators

Navid Hosseinzadeh, Aditya Jain, Kang Ning, Roger Helkey, James F. Buckwalter,
University of California, Santa Barbara, USA ©

Broadband Simultaneous Transmit and Receive from a Single Antenna Using
Improved Photonic Architecture

Edward I. Ackerman, Charles H. Cox I, Harold V. Roussell !, Preetpaul S. Devgan?
IPhotonic Systems, USA @ ; °Air Force Research Laboratory, USA ©

We3F: Advanced MEMS Component Technologies, Characterization Techniques and Packaging
Chair: Songbin Gong, University of Illinois at Urbana-Champaign — Co-Chair: Matthew Morton, Raytheon
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Highly Integrated RF-MEMS Multi-Frequency Oscillator on a Silicon-Ceramic
Composite Substrate

J. Stegner, M. Fischer, S. Gropp, U. Stehr, J. Mtiller, M. Hoffmann, M.A. Hein, Technische
Universitdt lImenau, Germany ©

Single Crystalline ScAIN Surface Acoustic Wave Resonators with Large Figure of
Merit (QxK?)

Zhijian Hao', Mingyo Park!, Dea Gyu Kim!, Andrew Clark?, Rytis Dargis?,
Haoshen Zhu?3, Azadeh Ansari!

IGeorgia Tech, USA ® ; °IQF, USA @ ; 3SCUT, China ©®

Monolithically Integrated Reconfigurable RF MEMS Based Impedance Tuner on SOI
Substrate

Tejinder Singh, Navjot K. Khaira, Raafat R. Mansour, University of Waterloo, Canada
(A

Linearity and RF Power Handling of Capacitive RF MEMS Switches
David Molinero, Samira Aghaei, Art Morris, Shawn Cunningham, Wispry, USA ©
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A Silicon Based 4.5-GHz Near-Field Capacitive Sensing Imaging Array

J. Zhou!, Richard Al Hadi', W. Qiaol, Yan Zhao!, C. Chen!, Mehmet Kaynak?,
Xuanhong Cheng 3, James C.M. Hwang 3, Mau-Chung Frank Chang !

IUniversity of California, Los Angeles, USA ® ; °IHP, Germany ® ; 3Lehigh University,
USA ©

A CMOS Time Domain Microwave Broadband Dielectric Spectroscopy System with
a Contact-Less Sensor for Liquid Chemical Detection
Elif Kaya, Ali Pourghorban Saghati, Kamran Entesari, Texas A&M University, USA ©

Open Complementary Split-Ring Resonator for Eye Tracking
Chieh-Sen Lee, Bin Bai, Qinrui Song, Dalian University of Technology, China ©

Smart Clamp-Type Microwave Sensor for Accidental Leak Detection from Pipe
Joints
Muhammad Akram Karimi, Atif Shamim, KAUST, Saudi Arabia ©
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Pacr 811 Design and Characterization of Meshed Microstrip Transmission Lines
Zachary J. Silva, Christopher R. Valenta, Gregory D. Durgin, Georgia Tech, USA ©
Pace 815 Vertical RF Transition Using Spring Contact Probes with Passively Switched DGS

Compensating for Impedance Matching
Hiroyuki Aoyama, Hidenori Ishibashi, Hidenori Yukawa, Naofumi Yoneda, Mitsubishi
Electric, Japan ©

PAGE 818 A 360-Degree Rotatable RF Switch (360-RS) with Embedded Conductive

WEIF1-3
! Micro-Particles
Nasim Soufizadeh-Balaneji, Alan R. Kallmeyer, Sylvio May, Benjamin D. Braaten, North
Dakota State University, USA ©
{’\ggﬁz A Complex Load Matched Microstrip Balun v
M.H. Maktoomi!, M. Zhou?, Han Ren', Y. Gu?, Bayaner Arigong!
IWashington State University, USA ® ; 2Qorvo, USA © ; 3University of Texas at
Arlington, USA ©
Pack 826 A Microstrip Line Reflection-Type Phase Shifter for 60GHz Phased Array
Hanxiang Zhang!, Han Ren!, Hong Tang?, Bowen Zheng?, Brian Katz?3,
Bayaner Arigong !, Hualiang Zhang?
IWashington State University, USA @ ; °UMass Lowell, USA @ ; 3SV Microwave, USA ©
5\;}5‘13}1_:?1?20 Millimeter-Wave SIW Filter Based on the Stepped-Impedance Face-to-Face E-Shaped
DGSs
Guangjun Wen, Jian Li, Fuzhen Xie, Huiru Wang, Yongjun Huang, UESTC, China ©
Pace 834 A Wideband Bandpass Filter with Broad Stopband and Ultra-Wide Reflectionless
Range for 5G Applications
Changkun Liu, Zhixian Deng, Xiaohui Liu, Xun Luo, UESTC, China ©®
{’&%‘_?f}és Phase Correction of Asymmetrical Chebyshev Polynomials for Extracted-Pole Fully
Canonical Filters
Angel Triano, Patricia Silveira, Jordi Verdu, Pedro de Paco, Universitat Autonoma de
Barcelona, Spain ©
Pace 842 Frequency-Tunable Substrate-Integrated Waveguide Filter Using Contactless
) Rotatable Flaps
Seunggoo Nam, Boyoung Lee, Juseop Lee, Korea University, Korea ©®
s&?ﬁ?fg Synthesis of Microwave Filters with Dispersive Coupling Using Isospectral Flow
Method
Yan Zhang, Huan Meng, Ke-Li Wu, CUHK, China ©
%‘f;{‘f? A Low-Loss Continuously Tunable Phase Shifter Based on a Bandpass Filter with
Reconfigurable Transmission Zeros
R. Lovato, X. Gong, University of Central Florida, USA ©
aﬁgl?f; On-Chip Millimeter-Wave Bandpass Filter Design Using Multi-Layer
Modified-Ground-Ring Structure
Feng Sunl, Xi Zhu?, He Zhu?, Yang Yang?, Roberto Gémez-Garcia?
1Jilin University, China @ ; °UTS, Australia ® ; Universidad de Alcald, Spain ©
&*E?Fﬁfg Comprehensive Nonlinear Characterization and Modeling of a BAW Duplexer

David Garcia-Pastor, Jordi Mateu, Carlos Collado, Rafael Perea-Robles,
Marta Gonzalez-Rodriguez, Jose M. Gonzalez-Arbesu, Universitat Politécnica de
Catalunya, Spain ©

WEIF1 continues next page ...



IMS 2019 Table of Contents

PAGE 861
WEIF1-14

PAGE 865
WEIF1-15

PAGE 869
WEIF1-16

PAGE 873
WEIF1-17

PAGE 877
WEIF1-18

PAGE 881
WEIF1-19

PAGE 885
WEIF1-20

PAGE 889
WEIF1-21

PAGE 893
WEIF1-22

PAGE 897
WEIF1-23

PAGE 901
WEIF1-24

PAGE 905
WEIF1-25

PAGE 909
WEIF1-26

PAGE 912
WEIF1-27

PAGE 915
WEIF1-28

PAGE 919
WEIF1-29

PAGE 923
WEIF1-30

PAGE 926
WEIF1-31

WEIF1 continued ...

Non-Reciprocal Mode Converting Substrate Integrated Waveguide with
Unsymmetrical Perturbation
Amir Afshani, Ke Wu, Polytechnique Montréal, Canada ©

A Novel Reconfigurable CMOS Compatible Ka Band Bandstop Structure Using
Split-Ring Resonators and Vanadium Dioxide (VO;) Phase Change Switches

Andrei A. Muller, Riyaz Abdul Khadar, Emanuele A. Casu, Anna Krammer,

Matteo Cavalleri, Andreas Schuler, Junrui Zhang, Adrian M. Ionescu, EPFL, Switzerland
(A

Low-Cost Planar RF MEMS-Based Attenuator
Amir Raeesi, Hussam Al-Saedi, Ardeshir Palizban, Aidin Taeb, W.M. Abdel-Wahab,
Suren Gigoyan, Safieddin Safavi-Naeini, University of Waterloo, Canada ©

An Ultra Low-Power Neuromorphic Bandpass Filter for Autonomous Cars
Raunak Borwankar!, Keval Vora', Anurag Desai!, Reinhold Ludwig’,
Mohammad Haider?, Yehia Massoud?

IWorcester Polytechnic Institute, USA © ; 2University of Alabama at Birmingham,
USA © ; 3Stevens Institute of Technology, USA ©

A 2.35GHz Cross-Talk Canceller for 2x2 MIMO Full-Duplex Wireless System
Abhishek Kumar, Sankaran Aniruddhan, IIT Madras, India ©

Advancing Lithium Niobate Based Thin Film Devices for 5G Front-Ends
Yansong Yang, Ruochen Lu, Ali Kourani, Songbin Gong, University of Illinois at
Urbana-Champaign, USA ©

A Quasi-Uniform Transversely Slotted SIW Leaky-Wave Structure with Enhanced
Beam-Scanning Rate for Millimeter-Wave Applications

Dongze Zheng!, Yue-Long Lyu?, Ke Wu'!

I polytechnique Montréal, Canada © ; °Harbin Institute of Technology, China ©®

Experimental Verification of the Behavior of a Double Negative Metamaterial
Composed of Planar Resonant Elements
Jan Machac, Czech Technical University in Prague, Czech Republic ©

A Stable Meshless Method for Electromagnetic Analysis
Xiaoyan Zhang', Liwei Li', Zhizhang David Chen?
1East China Jiaotong University, China © ; °Dalhousie University, Canada ©

Direct Optimization of Electrically Large Reflectors and Feed Chains
Peter Meincke, Michael Palvig, Niels Vesterdal, Evik Jorgensen, TICRA, Denmark ©

An Eye Diagram Parameters Measurement Method Based on K-Means Clustering
Algorithm
Bo Gao, Keyu Wei, Ling Tong, UESTC, China ©®

Linearization of a 500-W L-Band GaN Doherty Power Amplifier by Dual-Pulse Trap
Characterization

Tommaso Cappello!, Corrado Florian?, Alberto Santarelli®, Zoya Popovic!
LUniversity of Colorado Boulder, USA @ ; 2Universita di Bologna, Italy ©

Reduced-Cost Gradient-Based Optimization of Compact Microwave Components
Through Adaptive Broyden Updates

Slawomir Koziel !, Anna Pietrenko-Dabrowska?, John W. Bandler 3

1Reykjavik University, Iceland © ; 2Gdansk University of Technology, Poland © ;
3McMaster University, Canada ©

Accelerated EM-Driven Microwave Optimization by Means of Design Re-Utilization
Slawomir Koziel !, Adrian Bekasiewicz?, John W. Bandler?

1Reykjavik University, Iceland © ; °Gdansk University of Technology, Poland © ;
3McMaster University, Canada ©

Nonlinearity Modeling of Contact-Type RF MEMS Switch Based on Passive
Intermodulation Analysis
Yulong Zhang, Zhuhao Gong, Zewen Liu, Tsinghua University, China ©

Wideband Filtering Out-of-Phase Power Dividers Using Slotline Resonators and
Microstrip-to-Slotline Transitions
He Zhu, Jing-Yu Lin, Y. Jay Guo, UTS, Australia ©®

Distributed Digital Predistortion Architecture for 5G Active Antenna System
Haiying Cao, Hao Gao, Yunji Zheng, Junfeng Jie, Ericsson, China ©

A Continually-Stepped Variable-Gain LNA in 65-nm CMOS Enabled by a
Tunable-Transformer for mm-Wave 5G Communications

Sheikh Nijam Ali, Md. Aminul Hoque, Srinivasan Gopal, Mohammad Chahardori,
Mohammad Ali Mokri, Deukhyoun Heo, Washington State University, USA ©
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Pace 930 X-Band MMIC Balanced Frequency Doubler Based on Graphene Diodes
Ahmed Hamed ', Mohamed Saeed, Zhenxing Wang?, Mehrdad Shaygan?,
Daniel Neumaier?, Renato Negra®
IRWTH Aachen University, Germany © ; °AMO, Germany ©

Pace 934 Borrowing from Microwave Holography a Technique for Broad-Band Nano Imaging
at Infrared Wavelengths
Andrea Di Donato, Davide Mencarelli, Luca Pierantoni, Antonio Morini, Marco Farina,
Universita Politecnica delle Marche, Italy ©

Pacr 937 Nano-Scale Electronics: Rigorous Quantum Study of a Single Molecule Device
Davide Mencarelli, Luca Pierantoni, Universita Politecnica delle Marche, Italy ©

5&?152?20 Estimation of Parameter Variability for High Dimensional Microwave Problems via
Partial Least Squares
M. Larbi, H.M. Torun, Madhavan Swaminathan, Georgia Tech, USA ©

Pack 934 Design of 24GHz High-Linear High-Gain Low-Noise Amplifiers Using Neutralization
Techniques
Yaoshun Ding, Soenke Vehring, Georg Boeck, Technische Universitdt Berlin, Germany
(A

&‘%??fés Coupling-Induced Hysteresis in Free-Running Oscillators
Almudena Sudrez !, Robert Melville, Franco Ramirez!
IUniversidad de Cantabria, Spain © ; °’Emecon, USA ©

%ﬂlgz?;z Nonlinear Distortion Suppression of Cooperative Jamming System for Secure
Wireless Communication
Chenxing Li, Wenbo Guo, Xin Quan, Qiang Xu, Ying Liu, Ying Shen, Hongzhi Zhao,
Youxi Tang, UESTC, China ©

%‘f;ﬁgﬁ A Josephson Traveling Wave Parametric Amplifier for Quantum Coherent Signal
Processing
Michael Haider, Johannes A. Russer, Jesus Abundis Patino, Christian Jirauschek,
Peter Russer, Technische Universitdit Miinchen, Germany ©

%?52939 A 40-GHz High Linearity Transmitter in 65-nm CMOS Technology with 32-dBm
oIP3
Tai-Yu Kuo, Yen-Ting Lin, Chun-Nien Chen, Huei Wang, National Taiwan University,
Taiwan ©

5&‘1}]{32?163 The Impact of Layout Dependent Intrinsic Parasitic RLC on High Frequency
Performance in 3T and 4T Multi-Finger nMOSFETSs
Jyh-Chyurn Guo, Jyun-Rong Ou, Jing-Min Lin, National Chiao Tung University, Taiwan
(A

5&‘1}]1_32?1617 A Low Phase Noise Differential Oscillator Employing Stub-Loaded Nested Split-Ring
Resonator Inspired Balanced Bandpass Filter
Zonggqi Cai’, Xiaohong Tang', Zhiyou Li', Ting Zhang', Yong Liu', Yang Yang?
TUESTC, China ® ; °UTS, Australia ©

%’&%‘_}2?1721 Monolithically Integrated Parametric Mixers with Time-Varying Transmission
Lines (TVTL)
Xiating Zou, Qianteng Wu, Yuanxun Ethan Wang, University of California, Los Angeles,
USA ©®

WEIF2 continues next page ...
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A Novel VHF Heating System to Aid Selective Laser Melting
Nyle Parker, Sam Hefford, Jonathan Lees, Steve Cripps, Adrian Porch, Cardiff
University, UK ©

Dual Gate and Drain Supply Modulation of an X-Band PA
Maxwell R. Duffy, Gregor Lasser, Tommaso Cappello, Zoya Popovi¢, University of
Colorado Boulder, USA ©

Impedance Sensing Integrated Directly into a Power Amplifier Output Matching
Network

Devon Donahue, Paolo de Falco, Taylor W. Barton, University of Colorado Boulder, USA
(A

Beam-Oriented Digital Predistortion for Hybrid Beamforming Array Utilizing
Over-The-Air Diversity Feedbacks
Xin Liu, Wenhua Chen, Long Chen, Zhenghe Feng, Tsinghua University, China ©

Spatial Power Combiner Using Cavity Modes in W-Band
Jose Velazco, Lorene Samoska, Mark Taylor, Aaron Pereira, Andy Fung, Robert Lin,
Alejandro Peralta, Jet Propulsion Laboratory, USA ©

Linearization of a Multi-Band Multi-Target Directional Modulation Transmitter
Using Low-Complexity Crosstalk-Cancelled Digital Predistortion

Long Chen!, Wenhua Chen!, Youjiang Liu?, Xin Liu!, Zhenghe Feng

1Tsinghua University, China @ ; °CAEP, China ©®

High Gain Fully-Integrated Broadband Differential LNAs in 0.15-ym GaAs pHEMT
Process Using R-L-C Feedback Gain Compensation for Radio Astronomical Receiver
Zhi-Yin Jiang!, Yang Chang', Yunshan Wang!, Chau-Ching Chiong?, Huei Wang

I National Taiwan University, Taiwan @ ; °Academia Sinica, Taiwan ©

Low-Noise and Small-Sized Receiver Frontend with Unified Circuit-Antenna
Integration
Srinaga Nikhil Nallandhigal, Ke Wu, Polytechnique Montréal, Canada ©
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ITeledyne Scientific & Imaging, USA @ ; 2 University of California, Santa Barbara,
USA ©
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Th2G: Microwave and mm-Wave Wireless Energy Harvesting
Chair: Alessandra Costanzo, Universita di Bologna — Co-Chair: Quenton Bonds, NASA
257AB, 10:10-11:50, Thursday 6 June 2019
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A 58-64GHz Transformer-Based Differential Rectifier in 40nm CMOS with -12dBm
Sensitivity for 1V at 64GHz

Hao Gao, Domine M.W. Leenaerts, Peter Baltus, Technische Universiteit Eindhoven, The
Netherlands ©

A Scalable High-Gain and Large-Beamwidth mm-Wave Harvesting Approach for
5G-Powered IoT
Aline Eid, Jimmy Hester, Manos M. Tentzeris, Georgia Tech, USA ©

A 2.45GHz RF Power Harvesting System Using Textile-Based Single-Diode
Rectennas

Dieff Vital, Shubhendu Bhardwayj, John L. Volakis, Florida International University, USA
(AJ

High-Efficiency Rectifier with Wide Input Power Rage Based on a Small Capacitor in
Parallel with the Diode
Pengde Wu, Xiaojie Chen, Hang Lin, Changjun Liu, Sichuan University, China ©

A Highly Efficient Dual-Band Harmonic-Tuned GaN RF Synchronous Rectifier with
Integrated Coupler and Phase Shifter

Md. Aminul Hoque!, Sheikh Nijam Ali?, Mohammad Ali Mokri!, Srinivasan Gopal?,
Mohammad Chahardori!, Deukhyoun Heo!

IWashington State University, USA @ ; 2Skyworks Solutions, USA @ ; 3Intel, USA ©

Th2H: Load-Modulated Power Amplifiers

Chair: Paul Draxler, Qualcomm — Co-Chair: Zoya Popovi¢, University of Colorado Boulder
259AB, 10:10-11:50, Thursday 6 June 2019
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A 750-W High Efficiency LDMOS New Four-Way Doherty Amplifier for Base-Station
Applications

Xiaochuan Jiang', Tao Zhang', Jingchu He?, Steve Loysel?, Binghui Zhang ',

John Gajadharsing?

I Ampleon, China @ ; °Ampleon, The Netherlands ©

An 80W Power Amplifier with 50% Efficiency at 8dB Power Back-Off Over
2.6-3.8GHz
Paul Saad, Rui Hou, Richard Hellberg, Bo Berglund, Ericsson, Sweden ©

Fully Integrated Wideband Doherty PA with Additive-Voltage Supported
Load-Modulation in CMOS 130nm

Eduard Heidebrecht, Muh-Dey Wei, Renato Negra, RWTH Aachen University, Germany
(A)

Load Modulated Balanced Amplifier with Reconfigurable Phase Control for
Extended Dynamic Range
Yuchen Cao, Haifeng Lyu, Kenle Chen, University of Central Florida, USA ©

Doherty-to-Balanced Switchable Power Amplifier
Haifeng Lyu, Yuchen Cao, Kenle Chen, University of Central Florida, USA ©
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Th3A: Non-Planar Filters 2

Chair: Giuseppe Macchiarella, Politecnico di Milano — Co-Chair: Miguel Laso, Universidad Publica de Navarra
151AB, 13:30-15:10, Thursday 6 June 2019
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Th3A-4
14:10
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14:30

W-Band Quintuple-Mode Filter Using Quarter-Mode Substrate-Integrated Waveguide
Resonators
Xiao-Long Huang, Liang Zhou, Cheng-Rui Zhang, Jun-Fa Mao, SJTU, China ©®

Miniaturized Microwave Filter Using Circular Spiral Resonators in a Single Metal
Cavity

Rui-Sen Chen, Sai-Wai Wong !, Jing-Yu Lin?, Yejun He!

1Shenzhen University, China @ ; °UTS, Australia ©

Iterative Synthesis of Equi-Ripple Dual-Band Filtering Functions with One
Additional Transmission Zero
Ping Zhao, Ke Wu, Polytechnique Montréal, Canada ©

Spurious Bypass Method for Increasing Passband Width
Richard V. Snyder, RS Microwave, USA ©

Rectangular Waveguide Quadruplet Filter for Satellite Applications
Javier Ossorio, Santiago Cogollos, Vicente E. Boria, Marco Guglielmi, Universitat
Politécnica de Valencia, Spain ©

Th3B: 3D Printed Wireless Modules and Systems

Chair: Matt Tyhach, Raytheon — Co-Chair: Dominique Baillargeat, XLIM (UMR 7252)
153AB, 13:30-15:10, Thursday 6 June 2019
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14:10
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Fully Inkjet-Printed Multi-Layer Tunable Origami FSS Structures with Integrated
Thermal Actuation Mechanism
Syed Abdullah Nauroze, Manos M. Tentzeris, Georgia Tech, USA ©

Novel 3D-Printed Reconfigurable Origami Frequency Selective Surfaces with
Flexible Inkjet-Printed Conductor Traces
Yepu Cui, Syed Abdullah Nauroze, Manos M. Tentzeris, Georgia Tech, USA ©

Microfluidics-Based 3D-Printed 4 x4 Butler Matrix in Coaxial Technology for
Applications up to K Band

V. Palazzi!, P. Mezzanotte!, F. Alimenti!, Manos M. Tentzeris?, L. Roselli’
1Universita di Perugia, Italy © ; 2Georgia Tech, USA ©

Achieving Fully Autonomous System-on-Package Designs: An
Embedded-on-Package 5G Energy Harvester Within 3D Printed Multilayer Flexible
Packaging Structures

Tong-Hong Lin!, Spyridon Nektarios Daskalakis!, Apostolos Georgiadis?,

Manos M. Tentzeris!

1Georgia Tech, USA ® ; 2Heriot-Watt University, UK ©
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Th3E: The Art of Large Signal Measurement and Calibration
Chair: Tibault Reveyrand, XLIM (UMR 7252) — Co-Chair: Alfred Riddle, Quanergy Systems
252AB, 13:30-15:10, Thursday 6 June 2019

5?1?;7}379 Characterization of Electromagnetic Coupling Effects in MIMO Antenna Array
13:30 Beamforming
Marina Jorddo!, Daniel Belo!, Rafael Caldeirinha?, Arnaldo S.R. Oliveira?,
Nuno Borges Carvalho!
IUniversidade de Aveiro, Portugal © ; °Politécnico de Leiria, Portugal ©
%‘5@_%383 Ultra-Fast (13ns) Low Frequency/Microwave Transient Measurements, Application
13:50 to GaN Transistors Characterization of Pulse to Pulse Stability
M. Ben-Sassi, G. Neveux, D. Barataud, XLIM (UMR 7252), France ©
5?1‘3:;%387 An Approach for Characterizing the Frequency Response of
14:10 Sampling-Oscilloscopes Using a Large-Signal Network Analyzer
Alirio S. Boaventural, Dylan F. Williams!, Paul D. Hale !, Gustavo Avolio?
INIST, USA ® ; 2 Anteverta-mw, The Netherlands ©®
gﬁggf"l Large-Signal-Network-Analyzer Phase Calibration on an Arbitrary Grid
14:30 Aric Sanders!, Dylan F. Williams?, Joshua M. Kast>, Kate A. Remley,

Robert D. Horansky !
1 University of Colorado Boulder, USA @ ; °NIST, USA @ ; 3Colorado School of Mines,
USA ©®

Th3F: GaN Semiconductor Devices and Monolithic ICs
Chair: Ali Darwish, U.S. Army — Co-Chair: Nicholas Kolias, Raytheon
254AB, 13:30-15:10, Thursday 6 June 2019

Pacr 1395 A GaN/Diamond HEMTs with 23W/mm for Next Generation High Power RF
13:30 Application
Won Sang Lee ', Kyung Won Lee?, Seung Hyun Lee?, Kevin Cho?, Samuel Cho?

IRFHIC, USA ©® ; °RFHIC, Korea ©

%‘1‘3}?_%399 GaN MMIC Differential Multi-Function Chip for Ka-Band Applications ’

13:50 Boris Berthelot!, Jean-Guy Tartarin!, Christophe Viallon'!, Remy Leblanc?,
Hassan Maher 3, Francois Boone >
1L AAS, France ® ; 20OMMIC, France ® ; 3LN2, Canada ©

’};‘1‘55_;4"3 Millimeter-Wave Single-Pole Double-Throw Switches Based on a 100-nm

14:10 Gate-Length AlGaN/GaN-HEMT Technology
Fabian Thome, Peter Briickner, Riidiger Quay, Oliver Ambacher, Fraunhofer IAF,
Germany ©

5325_411407 High-Power (>2 W) E-Band PA MMIC Based on High Efficiency GaN-HEMTs with

14:30 Optimized Buffer

Erdin Ture, Stefano Leone, Peter Briickner, Riidiger Quay, Oliver Ambacher,
Fraunhofer IAF, Germany ©
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Th3G: Novel Techniques and Applications for Near Field Wireless Power Transfer
Chair: Kenjiro Nishikawa, Kagoshima University — Co-Chair: Costas Sarris, University of Toronto
257AB, 13:30-15:10, Thursday 6 June 2019
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Triple-Band Near-Field Wireless Power Transfer System Using Coupled Defected
Ground Structure Band Stop Filters

Adel Barakat, Shimaa Alshhawy, Kuniaki Yoshitomi, Ramesh K. Pokharel, Kyushu
University, Japan ©

Capacitive Coupler Utilizing Electric Double Layer for Wireless Power Transfer
Under Seawater

Masaya Tamura, Kousuke Murai, Yasumasa Naka, Toyohashi University of Technology,
Japan ©

45% RF-to-DC Conversion Efficiency Wireless Power Transfer System Through
Biological Tissues Using Complex Conjugate Impedance Matching Taking Account
of Tissue’s Properties

Sumin Chalise, Mitsuki Nakao, Fairus Tahar, Adel Barakat, Kuniaki Yoshitomi,
Ramesh K. Pokharel, Kyushu University, Japan ©

Range-Adaptive Impedance Matching of Wireless Power Transfer System Using a
Machine Learning Strategy Based on Neural Networks
Soyeon Jeong, Tong-Hong Lin, Manos M. Tentzeris, Georgia Tech, USA ©
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THIF1 : Interactive Forum Session — Thursday Afternoon
Chair: Nestor Lopez, MIT Lincoln Laboratory — Co-Chair: Patrick Bell, MIT Lincoln Laboratory
253ABC, 13:30-15:10, Thursday 6 June 2019
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Integrated 2-b Riemann Pump RF-DAC in GaN Technology for 5G Base Stations
Markus Weif3, Christian Friesicke, Riidiger Quay, Oliver Ambacher, Fraunhofer IAF,
Germany ©

A 241-GHz-Bandwidth Distributed Amplifier with 10-dBm P1dB in 0.25-ym InP
DHBT Technology

Teruo Jyo, Munehiko Nagatani, Minoru Ida, Miwa Mutoh, Hitoshi Wakita, Naoki Terao,
Hideyuki Nosaka, NTT, Japan ©

A 10W Fully-Integrated LDMOS MMIC Doherty in LGA Package for 2.7GHz Small
Cell Application
Liang Lin, Lin Yang, Shuangshuang Zheng, Jiangyan Peng, Ampleon, China ©

Microwave Materials: Dielectric Compositions for Use in High-Frequency LTCC,
Filter, Resonator, and Antenna Applications
Peter M. Marley, Walt Symes, Mohammed Megherhi, Cody Gleason, Ferro, USA ©

A Fully Printed Backscatter Radio Transceiver

Andrew Walla, Basem Hassan, Jason Yong, You Liang, Yang Yu, Babak Nasr,
Ampalavanapillai Nirmalathas, Efstratios Skafidas, University of Melbourne, Australia
(A

A Microfluidic Spherical Helix Module Using Liquid Metal and Additive
Manufacturing for Drug Delivery Applications

Yangyang Guan', Shicong Wang?, Manos M. Tentzeris?, Yuanan Liu!
1BUPT, China ® ; ° Tongji University, China ® ; 3Georgia Tech, USA ©®

Microwave Breast Imaging Incorporating Material Property Dependencies
Max Hughson, Joe LoVetri, lan Jeffrey, University of Manitoba, Canada ©

Rhodamine B Temperature Dosimetry of Biological Samples Interacting with
Electromagnetic Fields in Macrosystems

Amani Nefzi, Lynn Carr, Claire Dalmay, Arnaud Pothier, Philippe Leveque,
Delia Arnaud-Cormos, XLIM (UMR 7252), France ©

Flexible, Conformal Phased Arrays with Dynamic Array Shape Self-Calibration
Austin C. Fikes, Amirreza Safaripour, Florian Bohn, Behrooz Abiri, Ali Hajimiri,
Caltech, USA ©®

Full-Sphere Frequency Scanning Array Antenna Based on Passive Dual-Band CRLH
Series Integrated Feeding Network
Dongyin Ren, Jun H. Choi, SUNY Buffalo, USA ©

Fast Frequency-Agile Real-Time Optimization of High-Power Tuning Network for
Cognitive Radar Applications

Jose Alcala-Medel!, Austin Egbert!, Caleb Calabrese!, Angelique Dockendorf?,
Charles Baylis, Garrett Shaffer?, Abbas Semnani?, Dimitrios Peroulis?, Ed Viveiros?3,
Kyle Gallagher?, Anthony Martone’

1Baylor University, USA © ; 2Purdue University, USA @ ; 3U.S. Army Research
Laboratory, USA ©

Human Motion Analysis Based on Multi-Channel Doppler Radar System
Hsiang-Shuo Chang, Han-Chiang Chu, Po-Tsung Chen, Chia-Chan Chang,
Sheng-Fuh Chang, National Chung Cheng University, Taiwan ©
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THIF1 continued ...

AMCW Radar of Micrometer Accuracy Distance Measurement and Monitoring
Frida Strombeck, Zhongxia Simon He, Herbert Zirath, Chalmers University of
Technology, Sweden ©

Enabling Safe Autonomous Vehicles by Advanced mm-Wave Radar Simulations
Juan D. Castro, Sahitya Singh, Akshaj Arora, Sara Louie, Damir Senic, ANSYS, USA ©

A Reconfigurable Modulator for Digital Outphasing Transmitters
Florian Hrtihn, A. Wentzel, Wolfgang Heinrich, FBH, Germany ©

Reconfigurable GaN Digital Tx Applying BST Bandpass Filter
A. Wentzel®, Christian Schuster?, Rolf Jakoby?, Holger Maune ?, Wolfgang Heinrich
1FBH, Germany ® ; °Technische Universitdt Darmstadt, Germany ©

100MHz to 1GHz On-Chip Circulator with Integrated Driver Amplifiers
Mathew Biedka!, Paul Rodgers?, Nick Gutierrez!, Tim LaRocca?,

Yuanxun Ethan Wang!

1 University of California, Los Angeles, USA @ ; °Northrop Grumman, USA ©

A Miniaturized 3-10GHz Dual-Comb Spectroscopy System for Chemical Detection
Reza Ebrahimi Ghiri, Kamran Entesari, Texas A&M University, USA ©

Sensitivity Optimization in SRRs Using Interferometry Phase Cancellation
Mohammad Abdolrazzaghi, Mojgan Daneshmand, University of Alberta, Canada ©

Triode-Mode Envelope Detectors for Near Zero Power Wake-Up Receivers
Jesse Moody, Steven M. Bowers, University of Virginia, USA ©

W-Band Measurements of Low-Loss Dielectrics with a Fabry-Perot Open Resonator
T. Karpisz, B. Salski, P. Kopyt, J. Krupka, Warsaw University of Technology, Poland ©

Robust and High-Efficiency Wireless Body Area Networks with Spoof Surface
Plasmons on Clothing
Xi Tian, Mengying Zhang, John S. Ho, NUS, Singapore ©

Concurrent Multi-Directional Beam-Forming Receiving Network for Full-FoV
High-Efficiency Wireless Power Transfer

Min-Yu Huang, Tzu-Yuan Huang, Madhavan Swaminathan, Hua Wang, Georgia Tech,
USA ©®

Compact Harmonic-Tuned Rectifier Using Inductive Matching Network
Muh-Dey Wei, Chun-Yu Fan, Florian Dietrich, Renato Negra, RWTH Aachen University,
Germany ©

Time-Reversal Microwave Tomography Using Frequency Domain Sampling
John Doroshewitz!, Saptarshi Mukherjee?, Edward J. Rothwell!, Lalita Udpa?,
Jeffrey A. Nanzer!

I Michigan State University, USA® ; °LLNL, USA ©





