
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16EMC-POD 
978-1-5090-1443-9 

2016 IEEE International 
Symposium on Electromagnetic 
Compatibility (EMC 2016) 

Ottawa, Ontario, Canada 
25-29 July 2016 

Industry Papers
Pages 1-122 

1/2 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
***This publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP16EMC-POD 
ISBN (Print-On-Demand):  978-1-5090-1443-9 
ISBN (Online):   978-1-5090-1442-2 
ISSN:                            2158-110X 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS – INDUSTRY PAPERS 
 

 

TUESDAY ABSTRACT REVIEWED PAPERS 

Tuesday, July 26, 2016 

TU-AM-1 Emission Measurements  10:30 am - 12:00 pm 
Chair:  Don Heirman, Don HEIRMAN Consultants, Lincroft, NJ, USA 
Co-Chair:  Dave Arnett, Hewlett Packard, Vancouver, WA, USA 

10:30 am Employment of Microwave Absorbers for EMI/RFI Mitigations from  
High Speed Digital Buses with Signal Integrity Considerations .................................................   1 
Mohammad Ali Khorrami (Laird Tech., Randolph, MA, USA); P. Dixon (Laird Tech., Randolph, MA, 
USA); Todd Steigerwald (Advanced Micro Devices Inc., Austin, TX, USA); Haris Chowdhry 
(Advanced Micro Devices Inc., Austin, TX, USA) 

11:00 am Millimeter-Wave Emissions Measurement Challenges for  
FCC Intentional Radiator Compliance ..........................................................................................   7 
Mark Terrien (Keysight Technologies, Santa Rosa, CA, USA) 

TU-PM-3  Special Session: Environmental Considerations  
and Electromagnetic Design Aspects of Space-Borne  
Vehicles – Part 1 of Aerospace Special Session  1:30 pm - 4:00 pm 

Chair:  Bob Scully, NASA Johnson Space Center, Houston, TX, USA 
Co-Chair:  James Lukash, Lockheed Martin, Santa Clara, CA, USA 

2:30 pm Electromagnetic Compatibility Design, Implementation and Test of the SMAP 
Spacecraft to Meet Stringent L-Band Radiated Emissions Requirements ................................. 13 
Chi-Chien Nelson Huang (Jet Propulsion Laboratory, Pasadena, CA, USA);  
Ali Ghaneh (Jet Propulsion Laboratory, Pasadena, CA, USA);  
Subha Comandur (Jet Propulsion Laboratory, Pasadena, CA, USA) 
Best EMC Paper Award Finalist 

3:30 pm Magnetic Shield Design Modeling and Validation for SWOT  
Spacecraft Ka-Band Extended Interaction Klystron ................................................................... 19 
Edward Gonzales (Jet Propulsion Laboratory, Pasadena, CA, USA);  
Dalia Mcwatters (Jet Propulsion Laboratory, Pasadena, CA, USA) 



TU-PM-6 High Speed Link Design  1:30 pm - 5:30 pm 
Chair:  Chunfei Ye, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Gerardo Romo, Qualcomm Technologies, Inc., San Diego, CA, USA 

4:00 pm Methods to Reduce Crosstalk in Flex Circuit and PCB ............................................................... 25 
Gong Ouyang (Intel Corporation, DuPont, WA, USA); Lu-vong T. Phan (Intel Corporation,  
DuPont, WA, USA); Kai Xiao (Intel Corporation, DuPont, WA, USA) 

4:30 pm High-Speed Bus Signal Integrity Compliance Using a Frequency-Domain Model ................... 29 
Si T. Win (IBM Corporation, Austin, TX, USA); Jose Hejase (IBM Corporation, Austin, TX, USA); 
Wiren D. Becker (IBM Corporation, Poughkeepsie, NY, USA); Glen Wiedemeier (IBM Corporation, 
Austin, TX, USA); Daniel M. Dreps (IBM Corporation, Austin, TX, USA); Joshua C. Myers (IBM 
Corporation, Austin, TX, USA); Ken Willis (Cadence Design Systems, Charlotte, NC, USA); 
John Horner (Cadence Design Systems, Austin, TX, USA); Ambrish Varma (Cadence Design Systems, 
Charlotte, NC, USA) 

5:00 pm Fiber Weave Impact on Crosstalk of High Speed Communication  
Channels in Glass Epoxy Packages ................................................................................................ 35 
Ahmet C. Durgun (Intel Corporation, Chandler, AZ, USA);  
Kemal Aygün (Intel Corporation, Chandler, AZ, USA) 

WEDNESDAY ABSTRACT REVIEWED PAPERS 

Wednesday, July 27, 2016 

WED-PM-2 Wireless Coexistence  1:30 pm - 5:00 pm 
Chair:  Yihong Qi, DBJ Technologies, Zhuhai, China 
Co-Chair:  Harry Skinner, Intel Corporation, Hillsboro, OR, USA 

2:30 pm Man-Made Noise Measurement in Sweden – Results, Lessons Learned  
and Concept for Future Measurement .......................................................................................... 40 
Björn Johansson (Swedish Defence Research Agency (FOI), Linköping, Sweden); Tore Lindgren 
(Swedish Defence Research Agency (FOI), Linköping, Sweden) 

3:30 pm Closed Loop Structure to Prevent Couplings on CMOS Process ................................................ 46 
Hsiao-Tsung Yen (Realtek Semiconductor Company, Hsin-Chu, Taiwan); Chih-Wei Lai (Realtek 
Semiconductor Company, Hsin-Chu, Taiwan); Chih-Yu Tsai (Realtek Semiconductor Company, 
Hsin-Chu, Taiwan); Cheng-wei Luo (Realtek Semiconductor Company, Hsin-Chu, Taiwan); Yuh-
Sheng Jean (Realtek Semiconductor Company, Hsin-Chu, Taiwan); Ta-Hsun Yeh (Realtek 
Semiconductor Company, Hsin-Chu, Taiwan); Po-Chih Wang (Realtek Semiconductor Company, 
Hsin-Chu, Taiwan); Ka-un Chan (Realtek Semiconductor Company, Hsin-Chu, Taiwan);  
Ying-His Lin (Realtek Semiconductor Company, Hsin-Chu, Taiwan) 



WED-PM-6 Power Delivery and Jitter/Noise (Part 2)  1:30 pm - 5:30 pm 
Chair:  A. Ege Engin, San Diego State University, San Diego, CA, USA 
Co-Chair:  Bill Chen, Yangtze Delta Region Institute of Tsinghua University, Beijing, China 

3:00 pm Signaling Margin Oriented LPDDR PDN Design with SIPI Synthesis Methodology ............... 50 
Kinger Xingjian Cai (Intel Corporation, Santa Clara, CA, USA); Steven Yun Ji (Intel Corporation, 
Santa Clara, CA, USA); Marwan Dakroub (Intel Corporation, Hillsboro, OR, USA); 
Ritochit Chakraborty (Intel Corporation, Hillsboro, OR, USA) 

4:00 pm High Frequency Noise Modeling of Switching Buck Voltage Regulators .................................. N/A 
Chunlei Guo (Intel Corporation, Folsom, CA, USA); Sergio Clavijo (Intel Corporation, Chandler, 
AZ, USA); Jiangqi He (Intel Corporation, Chandler, AZ, USA) 

4:30 pm Effect of Power Noise Coupling Between Power Via and  
Signal Via and Its Relationship with Distance .............................................................................. 58 
Hank Lin (ASUSTek Computer Inc., Taipei, Taiwan); Bin-Chyi Tseng (ASUSTek Computer Inc., 
Taipei, Taiwan); Jackson Yen (ASUSTek Computer Inc., Taipei, Taiwan) 

5:00 pm Impact of Dynamic Power Supply Noise Induced by Clock Networks  
on Clock Jitter and Timing Margin ............................................................................................... 62 
Yujeong Shim (Altera Corporation, San Jose, CA, USA);  
Dan Oh (Altera Corporation, San Jose, CA, USA) 

WEDNESDAY ABSTRACT REVIEWED POSTER PAPERS 

Poster Session   

 On the Development of Boolean Algebra Approach to  
Terminal-Electromagnetic-Compatibility of Networks ............................................................... 67 
Rula Twal (Wayne State University, Detroit, MI, USA); Harpreet Singh (Wayne State University, 
Detroit, MI, USA); Amjad Almatrood (Wayne State University, Detroit, MI, USA);  
Aby K. George (Wayne State University, Detroit, MI, USA) 

 An Analytical Approach for DC-Link DM Filter Design for BL Motor Drives ........................ 73 
Dragan C. Micic (Woodward Inc., Niles, IL, USA) 

 A Simplified Approach for Calculating the Capacitance of  
Single Conductor by Solving the Electrostatic Field .................................................................... 82 
Yunqi ShangGuan (Tsinghua University, Beijing, China); Jiansheng Yuan (Tsinghua University, 
Beijing, China); Jun Zou (Tsinghua University, Beijing, China) 

 Field Levels in the Vicinity of Wearable Radio Transmitters Worn  
by Uniformed Personnel .................................................................................................................. 86 
Kin Y. Sze (Deptartment of National Defence, Ottawa, ON, Canada) 

 100 MHz Bclock Period Jitter Case Study for a Cabled Server Platform ................................. 92 
Hanqiao Zhang (Intel Corporation, DuPont, WA, USA);  
Kai Wang (Intel Corporation, Hillsboro, OR, USA) 



 Power Distribution Network (PDN) Design and Analysis of a Single and  
Double-Sided High Bandwidth Memory (HBM) Interposer for  
2.5D Terabtye/s Bandwidth System .............................................................................................   96 
Kyungjun Cho (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Youngwoo Kim (Korea Advanced Institute of Science and Technology (KAIST), 
Daejeon, Korea, The Republic of); Subin Kim (Korea Advanced Institute of Science and Technology 
(KAIST), Daejeon, Korea, The Republic of); Hyunsuk Lee (Korea Advanced Institute of Science and 
Technology (KAIST), Daejeon, Korea, The Republic of); Sumin Choi (Korea Advanced Institute of 
Science and Technology (KAIST), Daejeon, Korea, The Republic of); Heegon Kim (Korea Advanced 
Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); Joungho Kim 
(Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of) 

 Common Mode Filter for USB 3 Interfaces ................................................................................ 100 
Jens Werner (Jade University of Applied Science, Wilhelmshaven, Germany);  
Jennifer Schütt (NXP Semiconductors Germany GmbH, Hamburg, Germany);  
Guido Notermans (NXP Semiconductors Germany GmbH, Hamburg, Germany) 

THURSDAY ABSTRACT REVIEWED PAPERS 

Thursday, July 28, 2016 

TH-AM-5 Passive Component Modeling and Measurement  8:30 am - 12:00 pm 
Chair:  Hanqiao Zhang, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Marina Koledintseva, Missouri University of Science and Technology, Rolla, MO, USA 

9:30 am Near End Crosstalk Injection for Far End Crosstalk Mitigation  
in Non-Interleaved Interconnects ................................................................................................. N/A 
Raul Enriquez-Shibayama (Intel Corporation, Guadalajara, Mexico); Carlos Lizalde-Moreno (Intel 
Corporation, Zapopan, Mexico); Kai Xiao (Intel Corporation, DuPont, WA, USA); Beomtaek Lee 
(Intel Corporation, Santa Clara, CA, USA) 

10:30 am An Indirect Measurement Method for Multiport S-Parameters  
with Reduced Number of Measurements .................................................................................... 108 
Noboru Maeda (Nippon Soken, Inc., Nishio, Japan); Shinji Fukui (Nippon Soken, Inc.,  
Nishio, Japan); Toshikazu Sekine (Gifu University, Gifu, Japan);  
Yasuhiro Takahashi (Gifu University, Gifu, Japan) 

11:00 am Optimization Design of the High-Speed Loopback Channel ..................................................... 114 
Tao Wang (Teradyne, Agoura Hills, CA, USA); Roger Sinsheimer (Teradyne, Agoura Hills, CA, 
USA); Brian Brecht (Teradyne, Agoura Hills, CA, USA); Roya Yaghmai (Teradyne, Agroua Hills, 
CA, USA); Michael Rothman (Teradyne, North Reading, MA, USA); Benjamin Harding (Teradyne, 
North Reading, MA, USA); Roger Good (Teradyne, North Reading, MA, USA); Itay Kahaner 
(Teradyne, Agroua Hills, CA, USA) 

11:30 am Probe with Absorbing Materials .................................................................................................. 119 
Shaowu Huang (Intel Corporation, DuPont, WA, USA); Xiaoning Ye (Intel Corporation, Hillsboro, 
OR, USA); Kai Xiao (Intel Corporation, DuPont, WA, USA) 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16EMC-POD 
978-1-5090-1443-9 

2016 IEEE International 
Symposium on Electromagnetic 
Compatibility (EMC 2016) 

Ottawa, Ontario, Canada 
25-29 July 2016 

Technical Papers
Pages 1-937 

2/2 



TABLE OF CONTENTS – TECHNICAL PAPERS 
 

 

TUESDAY TECHNICAL PAPERS 

Tuesday, July 26, 2016 

TU-AM-1 Emission Measurements  10:30 am - 12:00 pm 
Chair:  Don Heirman, Don HEIRMAN Consultants, Lincroft, NJ, USA 
Co-Chair:  Dave Arnett, Hewlett Packard, Vancouver, WA, USA 

11:30 am Pitfalls in Measuring Discontinuous Disturbances with Latest Click Analysers .......................   1 
Mario Monti (Elettronica Monti, Ponte a Egola, Italy); Elena Puri (Elettronica Monti,  
Ponte a Egola, Italy); Massimo Monti (Elettronica Monti, Ponte a Egola, Italy) 

TU-AM-2 Modeling of Reverberation Chambers  10:30 am - 12:00 pm 
Chair:  Vignesh Rajamani, Exponent, Phoenix, AZ, USA 
Co-Chair:  Albert Reuhli, Missouri University of Science and Technology, Rolla, MO, USA 

10:30 am Frequency- and Time-Domain Measurement of Reverberation  
Chamber Q: An In-Silico Analysis .................................................................................................   7 
James C. West (Oklahoma State University, Stillwater, OK, USA);  
Vignesh Rajamani (Oklahoma State University, Stillwater, OK, USA);  
Charles F. Bunting (Oklahoma State University, Stillwater, OK, USA) 

11:00 am Low Frequency Modeling for Electromagnetic Analysis of Arbitrary Anechoic Chambers ....... 13 
Zubiao Xiong (University of Houston, Houston, TX, USA); Ji Chen (University of Houston, Houston, 
TX, USA); Zhong Chen (ETS-Lindgren, Cedar Park, TX, USA) 

11:30 am Evaluation of Stirrer Efficiency Varying the Volume of the Reverberation Chamber ............... 19 
Luca Bastianelli (Università Politecnica delle Marche, Ancona, Italy); Franco Moglie (Università 
Politecnica delle Marche, Ancona, Italy); Valter Mariani Primiani (Università Politecnica delle 
Marche, Ancona, Italy) 

TU-AM-3 Cables and Connectors  10:30 am - 12:00 pm 
Chair:  John Kraemer, Rockwell Collins, Cedar Rapdis, IA, USA 
Co-Chair:  Karen Burnham, Ford Motor Company, Dearborn, MI, USA 

10:30 am Application of a Magnetic Near-Field Probe to the Differentiation of Defective Connections ........ 25 
Hiroki Funato (Hitachi, Ltd., Yokohama, Japan); Hideki Osaka (Hitachi Ltd., Yokohama, Japan); 
Isao Hoda (Hitachi America, Ltd., Farmington Hills, MI, USA) 



11:00 am EMI Control Performance of the Absorbing Material for Application on Flexible Cables ......... 30 
Guangyao Shen (Missouri University of Science and Technology, Rolla, MO, USA); Qian Liu (Missouri 
University of Science and Technology, Rolla, MO, USA); Xiangyang Jiao (Missouri University of 
Science and Technology, Rolla, MO, USA); Ruijie He (Missouri University of Science and Technology, 
Rolla, MO, USA); Victor Khilkevich (Missouri University of Science and Technology, Rolla, MO, 
USA); Paul Dixon (Laird Tech., Randolph, MA, USA); Yoeri Arien (Laird Tech., Randolph, MA, USA); 
Mohammad Ali Khorrami (Laird Tech., Randolph, MA, USA) 
Best Student Paper Award Finalist 

11:30 am Study of the Impact of Board Orientation on Radiated Emissions  
due to Common-Mode Currents on Attached Cables .................................................................. 36 
Morten Sørensen (Aalborg University, Aalborg, Denmark); Todd H. Hubing (LearnEMC, Stoughton, 
WI, USA); Kim Jensen (Bang & Olufsen a/s, Struer, Denmark) 

TU-AM-4 ESD  10:30 am - 12:00 pm 
Chair:  David Pommerenke, Missouri University of Science and Technology, Rolla, MO, USA 
Co-Chair:  Michael McInerney, US Army Corp of Engineers, Champaign, IL, USA 

10:30 am Measurement Techniques to Predict the Soft Failure Susceptibility  
of an IC without the Aid of a Complete Software Stack .............................................................. 41 
Suyu Yang (Missouri University of Science and Technology, Rolla, MO, USA); Benjamin Orr 
(Missouri University of Science and Technology, Rolla, MO, USA); Yuandong Guo (Missouri 
University of Science and Technology, Rolla, MO, USA); Yilong Zhang (Missouri University of 
Science and Technology, Rolla, MO, USA); David Pommerenke (Missouri University of Science and 
Technology, Rolla, MO, USA); Hideki Shumiya (Sony EMCS Corporation, Tokyo, Japan); 
Junji Maeshima (Sony EMCS Corporation, Tokyo, Japan); Taketoshi Sekine (Sony EMCS 
Corporation, Tokyo, Japan); Yuzo Takita (Sony EMCS Corporation, Tokyo, Japan);  
Kenji Araki (Sony EMCS Corporation, Tokyo, Japan) 

11:00 am An Alternative Air Discharge Test in Contact Discharge of  
ESD Generator through Fixed Gap ............................................................................................... 46 
Takeshi Ishida (Noise Laboratory Co., Ltd., Sagamihara City, Japan); Fengchao Xiao (University of 
Electro-Communications, Tokyo, Japan); Yoshio Kami (University of Electro-Communications, 
Tokyo, Japan); Osamu Fujiwara (University of Electro-Communications, Tokyo, Japan); 
Shuichi Nitta (University of Electro-Communications, Tokyo, Japan) 

11:30 am Fuzzy Based Risk Analysis for IT-System and their Infrastructure ........................................... 51 
Tim Peikert (Leibniz Universität Hannover, Hannover, Germany); Heyno Garbe (Leibniz Universität 
Hannover, Hannover, Germany); Stefan Potthast (Bundeswehr Research  
Institute for Protective Technologies and NBC Protection, Munster, Germany) 
Best EMC Paper Award Finalist 

TU-AM-5  Advancements in Numerical Methods for  
Signal and Power Integrity (Part 1)  10:30 am - 12:00 pm 

Chair:  Kai Xiao, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Qing He, Oracle Corporation, Santa Clara, CA, USA 

10:30 am A Fast Simulation Method to Measure the Circuit Nonlinearity ................................................ 57 
Jianfang Zhu (Intel Corporation, Hillsboro, OR, USA); Jun Liao (Intel Corporation,  
Hillsboro, OR, USA); Adam Norman (Intel Corporation, Hillsboro, OR, USA);  
Roman Meltser (Intel Corporation, Haifa, Israel) 



11:00 am A Fast Surface Method to Model Skin Effect in Transmission Lines with  
Conductors of Arbitrary Shape or Rough Profile ......................................................................   61 
Utkarsh R. Patel (University of Toronto, Toronto, ON, Canada);  
Piero Triverio (University of Toronto, Toronto, ON, Canada) 
Best Student Paper Award Finalist 

11:30 am Analysis of Radiated Emissions from PCB using Broadband Green’s Function Method ...........   67 
Shaowu Huang (Invensas Corporation, San Jose, CA, USA); Leung Tsang (University of Michigan, 
Ann Arbor, MI, USA); Tien-Hao Liao (University of Michigan, Ann Arbor, MI, USA) 

TU-AM-6 Special Session on EMI Risk Management (SS3)  10:30 am - 12:00 pm 
Chair:  Davy Pissoort, KU Leuven, Ostend, Belgium 
Co-Chair:  Keith Armstrong, Cherry Clough Consultants Ltd, Stafford, United Kingdom 

10:30 am How to Manage Risks with Regard to Electromagnetic Disturbances .....................................   72 
Keith Armstrong (Cherry Clough Consultants Ltd, Stafford, United Kingdom) 

11:00 am Why is the IEEE Developing a Standard on Managing Risks Due to EM Disturbances? ...........   78 
Davy Pissoort (KU Leuven, Ostend, Belgium); Keith Armstrong (Cherry Clough  
Consultants Ltd, Stafford, United Kingdom) 

11:30 am Non-Standardized Immunity Test Techniques to Help Manage  
Risks caused by EM Disturbances ................................................................................................   84 
William A. Radasky (Metatech Corporation, Goleta, CA, USA);  
Keith Armstrong (Cherry Clough Consultants Ltd, Stafford, United Kingdom) 

TU-PM-2 Computational Electromagnetics (I)  1:30 pm - 5:30 pm 
Chair:  Shaowu Huang, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Ouyang Gang, Intel Corporation, DuPont, WA, USA 

1:30 pm Global Adjoint Sensitivity Analysis of Coupled Coils using  
Parameterized Model Order Reduction ......................................................................................   90 
Luca De Camillis (Universita’ degli Studi dll’Aquila, L´Aquila, Italy); Giulio Antonini (Università 
degli Studi dell’Aquila, L’Aquila, Italy); Francesco Ferranti (Vrije Universiteit Brussel, Brussels, 
Belgium); Albert E. Ruehli (Missouri University of Science and  
Technology, Rolla, MO, USA) 

2:00 pm Electromagnetic Field Couplings for EMC Applications in FEM Simulation Environment .....   95 
Istvan Bardi (ANSYS, Inc., Canonsburg, PA, USA); Lars Eric Rickard Petersson (ANSYS, Inc., 
Canonsburg, PA, USA); Matthew Commens (ANSYS, Inc., Canonsburg, PA, USA); Flavio Calvano 
(ANSYS, Inc., Canonsburg, PA, USA) 

2:30 pm Performance Evaluation of Feature Selective Validation in a  
Highly Resonant Environment ..................................................................................................... 100 
Rahul Bakore (Oklahoma State University, Stillwater, OK, USA); Vignesh Rajamani (Oklahoma State 
University, Stillwater, OK, USA); James C. West (Oklahoma State University, Stillwater, OK, USA); 
Charles F. Bunting (Oklahoma State University, Stillwater, OK, USA) 



3:30 pm A PCB-Based Electrically Tunable Absorber with an  
Expanded Absorption Frequency Band ...................................................................................... 106 
Eon-Seok Jo (Sejong University, Seoul, Korea, The Republic of); Soo-Bean Cho (Sejong University, 
Seoul, Korea, The Republic of); Dongho Kim (Sejong University,  
Seoul, Korea, The Republic of) 

4:00 pm Simulation of LED Lighting System under BCI Test Setup ...................................................... 110 
I. Oganezova (EMCoS Ltd. & Tbilisi State University, Tbilisi, Georgia); R. Kado (Fiat Chrysler 
Automobiles (FCA), Auburn Hills, MI, USA); B. Khvitia (EMCoS Ltd. & Tbilisi State University, 
Tbilisi, Georgia); A. Gheonjian (EMCoS Ltd. & Tbilisi State University, Tbilisi, Georgia); R. Jobava 
(EMCoS Ltd., Tbilisi, Georgia) 

4:30 pm Numerical Study of SAR on Multi-Component Orthopaedic  
Hip Replacement System During MRI ........................................................................................ 116 
Jianfeng Zheng (University of Houston, Houston, TX, USA); Dawei Li (University of Houston, 
Houston, TX, USA); Ji Chen (University of Houston, Houston, TX, USA); Wolfgang Kainz (FDA, 
Silver Spring, MD, USA) 

5:00 pm RF-Induced Heating Comparison Between In-Vivo and In-Phantom for 1.5T MRI .............. 121 
Ran Guo (University of Houston, Houston, TX, USA); Jianfeng Zheng (University of  
Houston, Houston, TX, USA); Ji Chen (University of Houston, Houston, TX, USA); Wolfgang Kainz 
(FDA, Silver Spring, MD, USA) 

TU-PM-3  Special Session: Environmental Considerations and  
Electromagnetic Design Aspects of Space-Borne  
Vehicles – Part 1 of Aerospace Special Session  1:30 pm - 4:00 pm 

Chair:  Bob Scully, NASA Johnson Space Center, Houston, TX, USA 
Co-Chair:  James Lukash, Lockheed Martin, Santa Clara, CA, USA 

1:30 pm Analysis and Effects of Space Radiation Induced Single Event Transients ............................. 126 
Reinaldo Perez (Jet Propulsion Laboratory, Pasadea, CA, USA) 

2:00 pm Surface Charging Simulations of an Orion-Like Spacecraft  
in a Geosynchronous Space Plasma ............................................................................................. 132 
Bryon Neufeld (Electro Magnetic Applications, Lakewood, CO, USA) 
Best EMC Paper Award Finalist 

3:00 pm EMC Testing on the Integrated Science Instrument Module (ISIM) –  
A Summary of the EMC Test Campaign for the Science Payload  
of the James Webb Space Telescope (JWST) .............................................................................. 138 
John McCloskey (NASA/Goddard Space Flight Center, Greenbelt, MD, USA) 



TU-PM-4 HEMP/IEMI and EM Information Leakage  1:30 pm - 5:30 pm 
Chair:  Yuichi Hayashi, Tohoku Gakuin University, Tgajyo, Japan 
Co-Chair:  Frank Sabath, Bundeswehr Research Institute for  
 Protective Technologies and NBC Protection, Munster, Germany 

1:30 pm Hirschman Optimal Transform Based Correlation Frequency Electromagnetic Analysis ...... 144 
Zhu Wang (Chinese Academy of Sciences, Beijing, China); Xinping Zhou (Chinese Academy of 
Sciences, Beijing, China); Victor Debrunner (Florida State University, Tallahassee, FL, USA); 
Weiqing Huang (Chinese Academy of Sciences, Beijing, China); Degang Sun (Chinese Academy of 
Sciences, Beijing, China); Yan Wang (Chinese Academy of Sciences, Beijing, China); Changhai Ou 
(Chinese Academy of Sciences, Beijing, China); Juan Ai (Chinese Academy of Sciences, Beijing, China) 

2:00 pm Time Domian Measurement of Shielded Cables with Connectors ............................................ 148 
Edward B. Savage (Metatech Corporation, Goleta, CA, USA); William A. Radasky (Metatech 
Corporation, Goleta, CA, USA); Rick Willliamson (Aetna Insulated Wire and Cable,  
Virginia Beach, Virginia, USA) 

2:30 pm Experimental Investigation on Higher Order Modes in Guided Wave  
High Altitude Electromagnetic Pulse (EMP) Simulator ............................................................ 153 
Rakesh Kichouliya (Reseach Centre Imarat, Hyderabad, India); Sandeep M. Satav (Research Centre 
Imarat, Hyderabad, India); M. Joy Thomas (Indian Institute of Science, Bangalore, India) 

3:30 pm Interaction of High Power Electromagnetic Pulses with Power Cables  
and Electronic Systems .................................................................................................................. 159 
Rakesh Kichouliya (Reseach Centre Imarat, Hyderabad, India);  
M. Joy Thomas (Indian Institute of Science, Bangalore, India) 

4:00 pm Computer LCD Recognition based on the Compromising  
Emanations in Cyclic Frequency Domain ................................................................................... 164 
Jun Shi (Chinese Academy of Sciences, Beijing, China); Abbas Yongacoglu (University of Ottawa, 
Ottawa, ON, Canada); Degang Sun (Chinese Academy of Sciences, Beijing, China); Meng Zhang 
(Chinese Academy of Sciences, Beijing, China); Dong Wei (Chinese Academy of Sciences, Beijing, 
China) 

4:30 pm An Adaptive Singular Value Decomposition-Based Method to  
Enhance Correlation Electromagnetic Analysis ......................................................................... 170 
Xinping Zhou (Chinese Academy of Sciences, Beijing, China); Degang Sun (Chinese Academy of 
Sciences, Beijing, China); Zhu Wang (Chinese Academy of Sciences, Beijing, China); Changhai Ou 
(Chinese Academy of Sciences, Beijing, China); Juan Ai (Chinese Academy of Sciences, Beijing, 
China); Victor Debrunner (Florida State University, Tallahassee, FL, USA); Chonghua Wang 
(Chinese Academy of Sciences, Beijing, China) 

5:00 pm A New Efficient Interesting Points Enhanced Electromagnetic Attack on AT89S52 ............. 176 
Changhai Ou (Chinese Academy of Sciences, Beijing, China); Zhu Wang (Chinese Academy of 
Sciences, Beijing, China); Degang Sun (Chinese Academy of Sciences, Beijing, China); 
Xinping Zhou (Chinese Academy of Sciences, Beijing, China); Juan Ai (Chinese Academy of 
Sciences, Beijing, China) 



TU-PM-5  Advancements in Numerical Methods for  
Signal and Power Integrity (Part 2)  1:30 pm - 5:30 pm 

Chair:  Dan Jiao, Purdue, West Lafayette, IN, USA 
Co-Chair:  Darryl Kostka, CST of America, San Matteo, CA, USA 

1:30 pm Meshless Modeling for Electrical-Thermal Co-Simulation of IR-Drop Analysis .................... 182 
Tadatoshi Sekine (Shizuoka University, Hamamatsu-shi, Japan);  
Hideki Asai (Shizuoka University, Hamamatsu-shi, Japan) 

2:00 pm Addressing Planar Noise Coupling in Multilayer PCB Structures ........................................... 187 
Ihsan Erdin (Celestica Inc., Ottawa, ON, Canada);  
Ram Achar (Carleton University, Ottawa, ON, Canada) 

2:30 pm Efficient Simulation for Large Scale Transistor Level  
Electrostatic Discharge Analysis and Simulation ....................................................................... 191 
Qing He (Oracle Corporation, Santa Clara, CA, USA); William Au (Oracle Corporation, Santa 
Clara, CA, USA); Alexander Korobkov (Oracle Corporation, Santa Clara, CA, USA); 
Subramanian Venkateswaran (Oracle Corporation, Santa Clara, CA, USA) 

3:30 pm Fast Algorithm for Nonlinear Signaling Analysis ....................................................................... 196 
Dan Jiao (Purdue University, West Lafayette, IN, USA);  
Jianfang Zhu (Intel Corporation, Hillsboro, OR, USA) 

4:00 pm Modeling and Measurement of a Novel Shielding Design in Silicon Interposer ...................... 200 
Yong-Sheng Li (Zhejiang University, Hangzhou, China); Er-Ping Li (Zhejiang University, Hangzhou, 
China); Peng-Fei Qin (Zhejiang University, Hangzhou, China); Xing-Chang Wei (Zhejiang 
University, Hangzhou, China); Wen-Yan Yin (Zhejiang University, Hangzhou, China) 

4:30 pm A Descriptor Form Implementation of PEEC Models Incorporating  
Dispersive and Lossy Dielectrics ................................................................................................... 206 
Andreas Hartman (Luleå University of Technology, Luleå, Sweden); Jonas Ekman (Luleå University 
of Technology, Luleå, Sweden); Giulio Antonini (Università degli Studi dell’Aquila, L’Aquila, Italy); 
Daniele Romano (Università degli Studi dell’Aquila, L’Aquila, Italy) 

5:00 pm Coupling DGTD and Behavioral Macromodel for Transient  
Heterogeneous Electromagnetic Simulations .............................................................................. 212 
Huan Huan Zhang (The University of Hong Kong and Xidian University, Hong Kong and Xi’an, 
Hong Kong and China); Li Jun Jiang (The University of Hong Kong, Hong Kong, Hong Kong); He 
Ming Yao (The University of Hong Kong, Hong Kong, Hong Kong); Yu Zhang (Xidian University, 
Xi’an, China) 

TU-PM-6 High Speed Link Design  1:30 pm - 5:30 pm 
Chair:  Chunfei Ye, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Gerardo Romo, Qualcomm Technologies, Inc., San Diego, CA, USA 

1:30 pm Mode-Selective Periodic Transmission Line Filters to  
Reduce Radiated Common-Mode Emissions .............................................................................. 216 
Michael Cracraft (IBM Corporation, Poughkeepsie, NY, USA);  
Samuel Connor (IBM Corporation, RTP, NC, USA) 



2:00 pm Variability Analysis of Crosstalk among Pairs of Differential vias using the  
Polynomial-Chaos and Design of Experiments Methods ........................................................... 222 
Yansheng Wang (Missouri University of Science and Technology, Rolla, MO, USA); Srinath Penugonda 
(Missouri University of Science and Technology, Rolla, MO, USA); Shuai Jin (Missouri University of 
Science and Technology, Rolla, MO, USA); Ji Chen (University of Houston, Houston, TX, USA);  
Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 
Best SIPI Paper Award Finalist 
Best Student Paper Award Finalist 

2:30 pm Optimum Properties of an EMI Absorber for Signal Integrity Applications .......................... N/A 
Zulfiqar A. Khan (3M, St. Paul, MN, USA) 

3:30 pm Analytical Equivalent Circuit Modeling for Multiple Core vias in a High-Speed Package .......... 233 
Shuai Jin (Missouri University of Science and Technology, Rolla, MO, USA); Ji Zhang (Cisco 
Systems, Inc., San Jose, CA, USA); Jane Lim (Cisco Systems, Inc., San Jose, CA, USA); Kelvin Qiu 
(Cisco Systems, Inc., San Jose, CA, USA); Rick Brooks (Cisco Systems, Inc., San Jose, CA, USA); 
Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 

WEDNESDAY TECHNICAL PAPERS 

Wednesday, July 27, 2016 

WED-AM-1 Nanomaterials and Nanostructures  8:30 am - 10:00 am 
Chair:  Alessio Tamburrano, Sapienza University of Rome, Rome, Italy 
Co-Chair:  Emmanuel Decrossas, California Institute of Technology, Pasadena, CA, USA 

8:30 am Wideband Radar Absorbing Panels with Lossy Multilayer  
Graphene and Carbon Nanofiber-Based Coating ...................................................................... 239 
A. Proietti (Sapienza University of Rome, Rome, Italy); A. Rinaldi (Sapienza University of Rome, 
Rome, Italy); A. Tamburrano (Sapienza University of Rome, Rome, Italy); G. De Bellis (Sapienza 
University of Rome, Rome, Italy); M.S. Sarto (Sapienza University of Rome, Rome, Italy) 

9:00 am Gyrotropic, Shielding and Sensing Low-Gigahertz Properties of Graphene  
Sheet Biased with Magnetic and Electric Static Fields ............................................................... 245 
A.G. D’Aloia (Sapienza University of Rome, Roma, Italy); M. D’Amore (Sapienza University of 
Rome, Roma, Italy); M.S. Sarto (Sapienza University of Rome, Rome, Italy) 

9:30 am Evaluation of 3D Printing Technology for Corrugated Horn Antenna Manufacturing ............. 251 
Emmanuel Decrossas (Jet Propulsion Laboratory, Pasadena, CA, USA); Theodore Reck (Jet 
Propulsion Laboratory, Pasadena, CA, USA); Choonsup Lee (Jet Propulsion Laboratory, Pasadena, 
CA, USA); Cecile Jung-Kubiak (Jet Propulsion Laboratory, Pasadena, CA, USA); Imran Mehdi (Jet 
Propulsion Laboratory, Pasadena, CA, USA); Goutam Chattopadhyay (Jet Propulsion Laboratory, 
Pasadena, CA, USA) 



WED-AM-2 Numerical Methods and Analysis for Signal Integrity  8:30 am - 10:00 am 
Chair:  Kai Xiao, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Zhiping Yang, Google Inc., Santa Clara, CA, USA 

8:30 am Improve Electrical Performance of Interconnects Using Inkjet Printing ................................ 256 
Shaowu Huang (Intel Corporation, DuPont, WA, USA); Kai Xiao (Intel Corporation, DuPont, WA, 
USA); Xiaoning Ye (Intel Corporation, Hillsboro, OR, USA) 

9:00 am Stable Simulation of Nonlinearly Loaded Lossy Transmission Lines  
with Time Marching Approach .................................................................................................... 261 
Juan Becerra (Swiss Federal Institute of Technology (EPFL), Lausanne, Switzerland); 
Akiyoshi Tatematsu (Central Research Institute of Electric Power Industry, Kanagawa, Japan); 
Felix Vega (Universidad Nacional de Colombia, Bogota, Colombia); Farhad Rachidi (Swiss Federal 
Institute of Technology (EPFL), Lausanne, Switzerland) 

9:30 am Analytical Bit-Error-Rate Analysis for Multi-Tone Sinusoidal  
Jitter from Power Supply Noise .................................................................................................... 267 
Yunhui Chu (Intel Corporation, Hillsboro, OR, USA); Ritochit Chakraborty (Intel Corporation, 
Hillsboro, OR, USA); Rob Friar (Intel Corporation, Hillsboro, OR, USA);  
Zibing Yang (Intel Corporation, Hudson, MA, USA) 

WED-AM-3 Shielding, Gasketing and Filtering  8:30 am - 10:00 am 
Chair:  Robert Davis, Lockheed Martin, Syracuse, NY, USA 
Co-Chair:  Ross Carlton, National Instruments, Austin, TX, USA 

8:30 am A Gasket-Free Electromagnetic Shielding Structure for 2.4 GHz  
Band using Folded Quarter-Wavelength SIW Resonators ........................................................ 271 
Satoshi Yoneda (Mitsubishi Electric Corporation, Kamakura, Japan); Yasuhiro Shiraki (Mitsubishi 
Electric Corporation, Kamakura, Japan); Yuichi Sasaki (Mitsubishi Electric Corporation, 
Kamakura, Japan); Naoto Oka (Mitsubishi Electric Corporation, Kamakura, Japan); Hideyuki Oh-
hashi (Mitsubishi Electric Corporation, Kamakura, Japan) 

9:00 am Electromagnetic Shielding Properties of Spherical Polyhedral Structures  
Generated by Conducting Wires and Metallic Surfaces ............................................................ 277 
A. Aghabarati (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada); R. Moini 
(Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
S. Ladan (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
S. Fortin (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada); F.P. Dawalibi 
(Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada) 

9:30 am EMI Filter Design for Switching Voltage Regulator with Improved Thermal Stability ........... 283 
Jaejin Lee (Intel Corporation, Hillsboro, OR, USA); Hao-han Hsu (Intel Corporation,  
Hillsboro, OR, USA); Tod F. Schiff (Intel Corporation, Hillsboro, OR, USA) 



WED-AM-4 Lightning and Power Effects  8:30 am - 10:00 am 
Chair:  Marcos Rubinstein, HEIG-Vd, Switzerland, Yverdon-les-bains, Switzerland 
Co-Chair:  Michael McInerney, US Army Corp of Engineers, Champaign, IL, USA 

8:30 am On the Adequacy of Standardized Lightning Current Waveform for  
Composite Structures for Aircraft and Wind Turbine Blades .................................................. 289 
Alexander Smorgonskiy (Swiss Federal Institute of Technology (EPFL), Lausanne, Switzerland); 
Farhad Rachidi (Swiss Federal Institute of Technology (EPFL), Lausanne, Switzerland); 
Marcos Rubinstein (University of Applied Sciences Western Switzerland, Yverdon-les-Bains, Switzerland); 
Nikolay Korovkin (St. Petersburg State Polytechnic University, St. Petersburg, Russia); Anastasios 
P. Vassilopoulos (Swiss Federal Institute ion Technology (EPFL), Lausanne, Switzerland) 
Best EMC Paper Award Finalist 

9:00 am Simulation of Indirect Effects of Lightning on an Aircraft Engine .......................................... 293 
P. Aguilera (SNECMA & Sorbonne Universités, UPMC Univ Paris 06, Villaroche & Paris, France); 
C. Lair (SNECMA, Villaroche, France); F. Issac (ONERA DEMR, Toulouse, France); B. Michielsen 
(ONERA DEMR, Toulouse, France); M. Hélier (Sorbonne Universités, UPMC Univ Paris 06, Paris, 
France); M. Darces (Sorbonne Universités, UPMC Univ Paris 06, Paris, France) 

9:30 am Induced Disturbances by High Voltage Transmission Lines  
on Nearby Stationary Vehicles ..................................................................................................... 298 
S. Ladan (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
A. Aghabarati (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
R. Moini (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
S. Fortin (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada);  
F.P. Dawalibi (Safe Engineering Services & Technologies Ltd., Montreal, QC, Canada) 

WED-AM-5-SIPI Electrical Characterization of  
High Speed Interconnects (Part 1)  8:30 am - 10:00 am 

Chair:  Mauro Lai, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Tao Wang, Missouri University of Science and Technology, Rolla, MO, USA 

8:30 am Crosstalk Associated with Solder Ball and/or Cutout-Hole  
on the Power/Ground Planes/Nets ................................................................................................ 303 
Daniel Wu (Xilinx Inc., San Jose, CA, USA); Geoff Zhang (Xilinx Inc., San Jose, CA, USA); 
Yohan Frans (Xilinx Inc., San Jose, CA, USA); Chris Borrelli (Xilinx Inc., San Jose, CA, USA); 
Sarajuddin Niazi (Xilinx Inc., San Jose, CA, USA); Hong Shi (Xilinx Inc., San Jose, CA, USA); 
Ken Chang (Xilinx Inc., San Jose, CA, USA) 

9:00 am Bandwidth Improvement Technique for an Edge Mount SMA  
Launch Structure in Multilayer Boards ...................................................................................... 308 
Chulsoon Hwang (Missouri University of Science and Technology, Rolla, MO, USA); Muqi Ouyang 
(Huazhong University of Science and Technology, Wuhan, China);  
Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 

9:30 am Via Pattern Design and Optimization for Differential Signaling 25Gbps and Above ............. 312 
Chunfei Ye (Intel Corporation, DuPont, WA, USA); Xiaoning Ye (Intel Corporation, Hillsboro, OR, 
USA); Enrique Lopez Miralrio (Intel Corporation, Guadalajara, Mexico) 



WED-AM-6 Power Delivery and Jitter/Noise (Part 1)  8:30 am - 10:00 am 
Chair:  Zhiping Yang, Google Inc., Santa Clara, CA, USA 
Co-Chair:  Jianmin Zhang, Altera Corporation, San Jose, CA, USA 

8:30 am Power Integrity with Voltage Ripple Spectrum Decomposition for Physics-Based Design ...... 318 
Chenxi Huang (Missouri University of Science and Technology, Rolla, MO, USA); Biyao Zhao (Missouri 
University of Science and Technology, Rolla, MO, USA); Ketan Shringarpure (Missouri University of 
Science and Technology, Rolla, MO, USA); Siqi Bai (Missouri University of Science and Technology, 
Rolla, MO, USA); Xiang Fang (Missouri University of Science and Technology, Rolla, MO, USA); 
Tamar Makharashvili (Missouri University of Science and Technology, Rolla, MO, USA); Hanqin Ye 
(Zhejiang University, Hangzhou, China); Ying S. Cao (The University of Hong Kong, Hong Kong, Hong 
Kong); Michael Cracraft (IBM Corporation, Poughkeepsie, NY, USA); Matteo Cocchini (IBM 
Corporation, New York, NY, USA); Samuel Connor (IBM Corporation, RTP, NC, USA); Quinn Gaumer 
(Cisco Systems Inc., San Jose, CA, USA); Stephen Scearce (Cisco Systems, Inc., San Jose, CA, USA); 
Bruce Archambeault (IBM Corporation, RTP, NC, USA); Brice Achkir (Cisco Systems, Inc., San Jose, 
CA, USA); Erping Li (Zhejiang University, Hangzhou, China); Lijun Jiang (The University of Hong Kong, 
Hong Kong, Hong Kong); Albert Ruehli (Missouri University of Science and Technology, Rolla, MO, 
USA); Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA); James Drewniak 
(Missouri University of Science and Technology, Rolla, MO, USA) 

9:00 am Top-Layer Inductance Extraction for the Pre-Layout Power Integrity  
using the Physics-Based Model Size Reduction (PMSR) Method ............................................. 324 
Ying S. Cao (The Univeristy of Hong Kong, Hong Kong, Hong Kong); Tamar Makharashvili 
(Missouri University of Science and Technology, Rolla, MO, USA); Samuel Connor (IBM 
Corporation, RTP, NC, USA); Bruce Archambeault (IBM Corporation, RTP, NC, USA);  
Li Jun Jiang (The University of Hong Kong, Hong Kong, Hong Kong); Albert E. Ruehli (Missouri 
University of Science and Technology, Rolla, MO, USA); Jun Fan (Missouri  
University of Science and Technology, Rolla, MO, USA); James L. Drewniak (Missouri University of 
Science and Technology, Rolla, MO, USA) 
Best Student Paper Award Finalist 

9:30 am Mobile AP GPU Power Distribution Network Simulation and  
Analysis based on Chip Power Model .......................................................................................... 330 
Youngwoo Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Heegon Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Jonghyun Cho (Missouri University of Science and Technology, Rolla, MO, 
USA); Joungho Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, 
The Republic of); Kibum Kang (LG Electronics, Seoul, Korea, The Republic of); Taisik Yang (LG 
Electronics, Seoul, Korea, The Republic of); Yun Ra (LG Electronics, Seoul, Korea, The Republic of); 
Woohyun Paik (LG Electronics, Seoul, Korea, The Republic of) 

WED-PM-2 Wireless Coexistence  1:30 pm - 5:00 pm 
Chair:  Yihong Qi, DBJ Technologies, Zhuhai, China 
Co-Chair:  Harry Skinner, Intel Corporation, Hillsboro, OR, USA 

1:30 pm Demultiplexing Spectrum-Sharing Field Sources with Distributed Field Probes ................... 336 
Daniel G. Kuester (National Institute of Standards and Technology (NIST), Boulder, CO, USA);  
Ryan T. Jacobs (National Institute of Standards and Technology (NIST), Boulder, CO, USA);  
Yao Ma (National Institute of Standards and Technology (NIST), Boulder, CO, USA);  
Jason B. Coder (National Institute of Standards and Technology (NIST), Boulder, CO, USA) 



2:00 pm Interference Characterization of Cellular IoT Modules based on BER Measurements ........... 342 
Zhaohai Jiang (Universität der Bundeswehr, Neubiberg, Germany); Harald Gossner (Intel Mobile 
Communications, Munich, Germany); David Pommerenke (Missouri University of Science and 
Technology, Rolla, MO, USA); Walter Hansch (Universitaet der Bundeswehr, Neubiberg, Germany) 

3:00 pm Noise Coupling Path Analysis for RF Interference Caused by LCD Noise Modulation ............. 348 
Chulsoon Hwang (Missouri University of Science and Technology, Rolla, MO, USA); Sunkyu Kong 
(Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); 
Takashi Enomoto (Sony EMCS Corporation, Tokyo, Japan); Junji Maeshima (Sony EMCS 
Corporation, Tokyo, Japan); Kenji Araki (Sony EMCS Corporation, Tokyo, Japan); 
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA);  
Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 

4:00 pm Estimating the Near Field Coupling from SMPS Circuits  
to a Nearby Antenna Using Dipole Moments .............................................................................. 353 
Chunyu Wu (Missouri University of Science and Technology, Rolla, MO, USA); Yansheng Wang 
(Missouri University of Science and Technology, Rolla, MO, USA); Liang Li (Missouri University of 
Science and Technology, Rolla, MO, USA); Jingnan Pan (Missouri University of Science and 
Technology, Rolla, MO, USA); Jun Fan (Missouri University of Science and Technology, Rolla, MO, 
USA); Lijuan Qu (Microsoft Mobile, Beijing, China);  
Joakim Eriksson (Microsoft Mobile, Beijing, China) 
Best Student Paper Award Finalist 

4:30 pm Radio-Frequency Interference Estimation by Reciprocity Theorem with  
Noise Source Characterized by Huygens’s Equivalent Model .................................................. 358 
Liang Li (Missouri University of Science and Technology, Rolla, MO, USA); Jingnan Pan (Missouri 
University of Science and Technology, Rolla, MO, USA); Chulsoon Hwang (Samsung Electronics 
Co., Ltd., Suwon, Korea, The Republic of); Gyuyeong Cho (Samsung Electronics Co., Ltd., Suwon, 
Korea, The Republic of); Harkbyeong Park (Samsung Electronics Co., Ltd., Suwon, Korea, The 
Republic of); Yaojiang Zhang (Missouri University of Science and Technology, Rolla, MO, USA); 
Jun Fan (Missouri University of Science and  
Technology, Rolla, MO, USA) 

WED-PM-3 Circuit and System EMC Analysis  1:30 pm - 5:30 pm 
Chair:  Todd Hubing, LearnEMC, Stoughton, WI, USA 
Co-Chair:  Mark Montrose, Montrose Compliance Services, Santa Clara, CA, USA 

1:30 pm Investigation of Electromagnetic Field Coupling from DC-DC Buck  
Converters to Automobile AM/FM Antennas ............................................................................. 364 
Cyrous Rostamzadeh (Robert Bosch LLC, Plymouth, MI, USA); Patrick DeRoy (CST of America, 
Inc., Framingham, MA, USA); Andreas Barchanski (CST AG, Darmstadt, Germany); 
Behrouz Abdolali (Crouse, Tehran, Iran) 

2:00 pm Electromagnetic Interference on Analog-to-Digital Converters from  
High-Power Wireless Power Transfer System for Automotive Charger ................................. 370 
Sunkyu Kong (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Bumhee Bae (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Dong-Hyun Kim (Korea Advanced Institute of Science and Technology 
(KAIST), Daejeon, Korea, The Republic of); Hongseok Kim (Korea Advanced Institute of Science 
and Technology (KAIST), Daejeon, Korea, The Republic of); Chiuk Song (Korea Advanced Institute 
of Science and Technology (KAIST), Daejeon, Korea, The Republic of); Joungho Kim (Korea 
Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of) 



2:30 pm Study of the Effectiveness of Spatially EM-Diverse Redundant  
Systems under Reverberation Room Conditions ........................................................................ 374 
Andy Degraeve (KU Leuven, Ostend, Belgium); Davy Pissoort (KU Leuven, Ostend, Belgium) 

3:30 pm Study of Alien Crosstalk to a BroadR-Reach® Protocol Based System ................................... 379 
Tamar Makharashvili (Missouri University of Science and Technology, Rolla, MO, USA); 
Brian Booth (Deere and Company, Moline, IL, USA); Kerry Martin (Deere and Company, Moline, IL, 
USA); James Drewniak (Missouri University of Science and Technology, Rolla, MO, USA);  
Daryl G. Beetner (Missouri University of Science and Technology, Rolla, MO, USA) 

4:00 pm Sensitivity Analysis of Cable Crosstalk to Uncertain Parameters  
Using Stochastic Reduced Order Models .................................................................................... 385 
Zhouxiang Fei (University of Liverpool, Liverpool, United Kingdom); Yi Huang (University of 
Liverpool, Liverpool, United Kingdom); Jiafeng Zhou (University of Liverpool, Liverpool,  
United Kingdom); Qian Xu (University of Liverpool, Liverpool, United Kingdom) 
Best EMC Paper Award Finalist 

4:30 pm On-Site, Quick and Cost-Effective Techniques for Improving the  
Performance of EMI Filters by using Conducting Bands .......................................................... 390 
J. Bernal (University of Seville, Seville, Spain); M.J. Freire (University of Seville, Seville, Spain) 

5:00 pm A 90 dB PSRR, 4 dBm EMI Resistant, NMOS-Only Voltage  
Reference using Zero-VT Active Loads ....................................................................................... 396 
David Cordova (NSCAD Microeletronica & UFRGS, Porto Alegre, Brazil); Pedro Toledo (NSCAD 
Microeletronica & UFRGS, Porto Alegre, Brazil); Hamilton Klimach (UFRGS, Porto Alegre, Brazil); 
Sergio Bampi (UFRGS, Porto Alegre, Brazil); Eric Fabris (UFRGS, Porto Alegre, Brazil) 
Best EMC Paper Award Finalist 
Best Student Paper Award Finalist 

WED-PM-4 3D IC integration: SI/PI Modelling  
and Measurement  1:30 pm - 5:30 pm 

Chair:  Antonio Orlandi, University of L’Aquila, L’Aquila, Italy 
Co-Chair:  Brice Achkir, Cisco Systems, Inc., San Jose, CA, USA 

1:30 pm Preliminary Application of Machine-Learning Techniques for  
Thermal-Electrical Parameter Optimization in 3-D IC ............................................................. 402 
Sung Joo Park (Georgia Institute of Technology, Atlanta, GA, USA); Huan Yu (Georgia  
Institute of Technology, Atlanta, GA, USA); Madhavan Swaminathan (Georgia Institute of 
Technology, Atlanta, GA, USA) 

2:00 pm Extraction of the Parameters of the Coupling Capacitance  
Hysteresis Cycle for TSV Transient Modeling ............................................................................ 406 
S. Piersanti (University of L’Aquila, L’Aquila, Italy); E. Pellegrino (University of L’Aquila, L’Aquila, 
Italy); F. de Paulis (University of L’Aquila, L’Aquila, Italy); A. Orlandi (University of L’Aquila, 
L’Aquila, Italy); Joungho Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 
Best SIPI Paper Award Finalist 



2:30 pm Modeling Optimization of Test Patterns used in De-Embedding Method for  
Through Silicon Via (TSV) Measurement in Silicon Interposer ............................................... 412 
Qian Wang (Missouri University of Science and Technology, Rolla, MO, USA); Nicholas Erickson 
(Missouri University of Science and Technology, Rolla, MO, USA); Jonghyun Cho (Missouri 
University of Science and Technology, Rolla, MO, USA); Chulsoon Hwang (Missouri University of 
Science and Technology, Rolla, MO, USA); Jun Fan (Missouri University of Science and Technology, 
Rolla, MO, USA); Francesco de Paulis (University of L’Aquila, L’Aquila, Italy); Stefano Piersanti 
(University of L’Aquila, L’Aquila, Italy); Antonio Orlandi (University of L’Aquila, L’Aquila, Italy);  
Brice Achkir (Cisco Systems, Inc., San Jose, CA, USA) 
Best Student Paper Award Finalist 

3:30 pm Silicon Interposer Interconnect Structures Analysis – 3D Full Wave  
Simulations and Measurements .................................................................................................... 418 
Antonio Ciccomancini Scogna (CST AG, Milano, Italy); Darryl Kostka (CST of America, San Matteo, 
CA, USA); Matthias Troescher (CST AG, Munich, Germany); Alexander Steinhardt (Fraunhofer 
IIS/EAS, Dresden, Germany); Robert Trieb (Fraunhofer IIS/EAS, Dresden, Germany); Andy Heinig 
(Fraunhofer IIS/EAS, Berlin, Germany); Andreas Henkel (Rohde & Schwarz, Munich, Germany) 

4:00 pm Eye-Diagram Estimation and Analysis of High-Bandwidth Memory (HBM)  
Interposer Channel with Crosstalk Reduction Schemes on 2.5D and 3D IC ........................... 425 
Sumin Choi (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Heegon Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Daniel H. Jung (Korea Advanced Institute of Science and Technology 
(KAIST), Daejeon, Korea, The Republic of); Jonghoon J. Kim (Korea Advanced Institute of Science 
and Technology (KAIST), Daejeon, Korea, The Republic of); Jaemin Lim (Korea Advanced Institute 
of Science and Technology (KAIST), Daejeon, Korea, The Republic of); Hyunsuk Lee (Korea 
Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); 
Kyungjun Cho (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Joungho Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of) 

4:30 pm Modeling and Analysis of High-Speed Through Silicon Via (TSV) Channel and Defects ........... 430 
Daniel H. Jung (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Jonghoon J. Kim (Korea Advanced Institute of Science and Technology (KAIST), 
Daejeon, Korea, The Republic of); Heegon Kim (Korea Advanced Institute of Science and 
Technology (KAIST), Daejeon, Korea, The Republic of); Sumin Choi (Korea Advanced Institute of 
Science and Technology (KAIST), Daejeon, Korea, The Republic of); Jaemin Lim (Korea Advanced 
Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); Joungho Kim 
(Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); 
Hyun-Cheol Bae (Electronics and Telecommunications Research Institute, Daejeon, Korea, The 
Republic of); Kwang-Seong Choi (Electronics and Telecommunications Research Institute, Daejeon, 
Korea, The Republic of) 

5:00 pm High Bandwidth Low Power Interposer Interconnect Challenge, Design,  
and Validation in 3D Silicon Stacked Interconnect (SSI) Technology ..................................... 434 
Anna Wong (Xilinx Inc., San Jose, CA, USA); Gordon Tsui (Xilinx Inc., San Jose, CA, USA);  
Boon-Kai Soo (Xilinx Inc., San Jose, CA, USA); Chong-Ling Khoo (Xilinx Inc., San Jose, CA, USA); 
Yong Wang (Xilinx Inc., San Jose, CA, USA) 



WED-PM-5-SIPI Electrical Characterization of  
High Speed Interconnects (Part 2)  1:30 pm - 5:30 pm 

Chair:  Jim Nadolny, Samtec, Mechanicsburg, PA, USA 
Co-Chair:  Eric Bogatin, Teledyne LeCroy Front Range Signal Integrity Lab, Longmont, CO, USA 

1:30 pm Analytical and Numerical Sensitivity Analyses of Fixtures De-Embedding ............................ 440 
Bichen Chen (Missouri Univ. of Science and Technology, Rolla, MO, USA); Mikheil Tsiklauri (Missouri 
Univ. of Science and Technology, Rolla, MO, USA); Chunyu Wu (Missouri Univ. of Science and 
Technology, Rolla, MO, USA); Shuai Jin (Missouri Univ. of Science and Technology, Rolla, MO, USA); 
Jun Fan (Missouri Univ. of Science and Technology, Rolla, MO, USA); Xiaoning Ye (Intel Corp., 
Hillsboro, OR, USA); Bill Samaras (Intel Corp., DuPont, WA,, USA) 

2:00 pm Compact Inductors Deembedded with Assymmetric Through-Only Structures .................... 445 
John Yan (Rambus Inc., Sunnyvale, CA, USA);  
Arash Zargaran-Yazd (Rambus Inc., Sunnyvale, CA, USA) 

2:30 pm Design and Analysis of Silicone Rubber-Based TERAPOSER for LPDDR4 Memory Test ........ 450 
Jonghoon J. Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, 
The Republic of); Heegon Kim (Korea Advanced Institute of Science and Technology (KAIST), 
Daejeon, Korea, The Republic of); Daniel H. Jung (Korea Advanced Institute of Science and 
Technology (KAIST), Daejeon, Korea, The Republic of); Sumin Choi (Korea Advanced Institute of 
Science and Technology (KAIST), Daejeon, Korea, The Republic of); Jaemin Lim (Korea Advanced 
Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); Junyong Park 
(Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); 
Jiseong Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Joungho Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Dongho Ha (SRC, Goyang, Korea, The Republic of); Michael Bae (SRC, 
Goyang, Korea, The Republic of) 

3:00 pm Assessing Techniques to Compare Signal Integrity Data for High Speed Interconnects ........... 455 
A.P. Duffy (De Montfort University, Leicester, United Kingdom); G. Zhang (Harbin Institute of 
Technology, Harbin, China); C. Luk (Hirose Electric USA, San Jose, CA, USA); E. Bogatin 
(Teledyne LeCroy and University of Colorado, Longmont, CO, USA); C.-C. Huang (AtaiTec 
Corporation, San Jose, CA, USA) 

4:00 pm Cost-Effective Characterization of Dissipative Loss of Printed Circuit Board Traces ........... 461 
Kai Xiao (Intel Corporation, DuPont, WA, USA); Xiaoning Ye (Intel Corporation, Hillsboro, OR, 
USA); Jimmy Hsu (Intel Corporation, Taipei, Taiwan); Thonas Su (Intel Corporation, Taipei, 
Taiwan); Yuan-liang Li (Intel Corporation, Taipei, Taiwan) 
Best SIPI Paper Award Finalist 

4:30 pm Eye Diagram Estimation of 8B/10B Encoded High-Speed Serial Link for  
Signal Integrity Test using Silicone Rubber Socket ................................................................... 467 
Junyong Park (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Jonghoon J. Kim (Korea Advanced Institute of Science and Technology (KAIST), 
Daejeon, Korea, The Republic of); Heegon Kim (Korea Advanced Institute of Science and 
Technology (KAIST), Daejeon, Korea, The Republic of); Joungho Kim (Korea Advanced Institute of 
Science and Technology (KAIST), Daejeon, Korea, The Republic of); Michael Bae (SRC, Goyang, 
Korea, The Republic of); Dongho Ha (SRC, Goyang, Korea, The Republic of) 



5:00 pm Validating the Transmission-Line based Material Property Extraction Procedure 
Including Surface Roughness for Multilayer PCBs using Simulations .................................... 472 
Shuai Jin (Missouri University of Science and Technology, Rolla, MO, USA); Xiang Fang (Missouri 
University of Science and Technology, Rolla, MO, USA); Bichen Chen (Missouri University of 
Science and Technology, Rolla, MO, USA); Han Gao (Missouri University of Science and 
Technology, Rolla, MO, USA); Xiaoning Ye (Intel Corporation, Hillsboro, OR, USA); Jun Fan 
(Missouri University of Science and Technology, Rolla, MO, USA) 

WED-PM-6 Power Delivery and Jitter/Noise (Part 2)  1:30 pm - 5:30 pm 
Chair:  A. Ege Engin, San Diego State University, San Diego, CA, USA 
Co-Chair:  Bill Chen, Yangtze Delta Region Institute of Tsinghua University, Beijing, China 

1:30 pm Noise Analysis of On-Chip Flexing Crossbars with a Geometric Model .................................. 478 
Sertaç Erdemir (Linköping University, Linköping, Sweden); A. Yavuz Oruç (University of Maryland, 
College Park, MD, USA) 

2:00 pm Parameter for Near End Crosstalk Prediction in Twisted Pair Cables .................................... 485 
Olusegun Ogundapo (De Montfort University and American University of Nigeria, Leicester and 
Yola, United Kingdom and Nigeria); Alistair Duffy (De Montfort University, Leicester, United 
Kingdom); Charles Nche (American University of Nigeria, Yola, Nigeria) 

2:30 pm Bursty Jitter in High-Speed I/O Due to Power-State Transition and  
Its Impact on Signal Integrity ....................................................................................................... 491 
Alaeddin A. Aydiner (Intel Corporation, Hillsboro, OR, USA); Cheng Zhuo (Intel Corporation, 
Hillsboro, OR, USA); Wei-kai Shih (Intel Corporation, Hillsboro, OR, USA); Jason T. Kao (Intel 
Corporation, Hillsboro, OR, USA); Raymond Law (Intel Corporation, Hillsboro, OR, USA) 

WEDNESDAY POSTER PAPERS 

Poster Session 

 Proposal for a Brazilian Regulation of Electromagnetic  
Compatibility Applied to Automotive Vehicles ........................................................................... 495 
Artur N. de Sao José (Federal Center for Technological Education of Minas Gerais, Belo Horizonte, 
Brazil); Úrsula C. Resende (Federal Center for Technological Education of Minas Gerais, Belo 
Horizonte, Brazil); Magno A. de Menezes (Pontifical Catholic University of Minas Gerais, Belo 
Horizonte, Brazil); José H. Ferreira (Federal Center for Technological Education of Minas Gerais, 
Belo Horizonte, Brazil) 

 EM Propagation Measurements and Modeling in a Hallway at 2.45 GHz .............................. 501 
Tiago Freire Carneiro Leao (Concordia University, Montreal, QC, Canada); Vincent Mooney-
Chopin (Concordia University, Montreal, QC, Canada); Christopher W. Trueman (Concordia 
University, Montreal, QC, Canada) 

 Resonant EBG-Based Common Mode Filter for LTCC Substrates ......................................... 507 
C. Olivieri (University of L’Aquila, L’Aquila, Italy); F. de Paulis (University of L’Aquila, L’Aquila, 
Italy); A. Orlandi (University of L’Aquila, L’Aquila, Italy); S. Connor (IBM Corporation, RTP, NC, 
USA); B. Archambeault (IBM Corporation, RTP, NC, USA); D.J. Pommerenke (Missouri University 
of Science and Technology, Rolla, MO, USA) 



 Versatile Susceptibility Model for Complex System for Bulk Current Injection (BCI) Test ....... 513 
Hassan Cheaito (Université de Lyon, Ecully, France); Mor-Diop Sokhna (Université de Grenoble-
Laboratoire, Grenoble, France); Marwan Ali (Université de Lyon, Ecully, France); Edith Clavel 
(Université de Grenoble-Laboratoire, Grenoble, France); Arnaud Bréard (Université de Lyon, 
Ecully, France); Christian Vollaire (Université de Lyon, Ecully, France) 

 Novel Characterization Technique with Short and Open Standards ....................................... 519 
Shaowu Huang (Intel Corporation, DuPont, WA, USA); Xiaoning Ye (Intel Corporation, Hillsboro, 
OR, USA); Kai Xiao (Intel Corp, DuPont, WA, USA) 

 Phase Velocity Equalization using Patterned Reference Planes ................................................ 524 
Alexandre Guterman (Ericsson Canada Inc., Ottawa, ON, Canada) 

 Radiation Pattern of a Hybrid Type High Altitude Electromagnetic  
Pulse (HEMP) Simulator ............................................................................................................... 530 
Rakesh Kichouliya (Reseach Centre Imarat, Hyderabad, India);  
M. Joy Thomas (Indian Institute of Science, Bangalore, India) 

 Millimeter-Wave Broadband Transition of Stripline and  
CPWG on Thin-to-Thick Substrates ............................................................................................ 536 
Nasser Ghassemi (Ciena, Ottawa, ON, Canada); Hugues Tournier (Ciena, Ottawa, ON, Canada) 

 Effective, Small, and Inexpensive Common-Mode EMI Reduction  
using Inverse Current Cancellation ............................................................................................. 542 
Randall B. Elliott (Randoid LLC, Portland, OR, USA) 

 Multi-Layer Probe Card Design with Signal/Power Integrity for  
Wafer-Level AP Chip Test in LPDDR4 Channel ....................................................................... 547 
Jinwook Song (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Jonghoon Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea, The Republic of); Shinyoung Park (KAIST, Daejeon, Korea, The Republic of); Eunjung Lee 
(Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The Republic of); 
Joungho Kim (Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, The 
Republic of); Jeong Keun Park (Will-technology, Suwon, Korea, The Republic of); Jong Hyun Park 
(Will-technology, Suwon, Korea, The Republic of); Yoon Hee Bang (Will-technology, Suwon, Korea, 
The Republic of); Il Kim (Will-technology, Suwon, Korea, The Republic of); Seungki Nam (Samsung 
Electronics Co., Ltd., Hwasung,, Korea, The Republic of) 

 PIM Performance of RF Components – A Growing Concern for RF Compliance 
Testing of Large Wireless MIMO Transmitters ......................................................................... 553 
Q. Yu (Alcatel-Lucent USA, Inc., Dublin, OH, USA) 

 Radiated Immunity of the Gigabit Ethernet Switch Embedded in an  
Industrial Programmable Logic Controller ................................................................................ 559 
Massiva Zouaoui (Nice Sophia Antipolis University and Schneider Electric, Biot and Carros, 
France); Etienne Sicard (INSA, Toulouse, France); Gilles Jacquemod (Nice Sophia Antipolis 
University, Biot, France); Ghislain Rudelou (Schneider Electric, Carros, France); Emmanuel Marsy 
(Schneider Electric, Carros, France); Henri Braquet (Nice Sophia  
Antipolis University, Biot, France) 



 A Method to Overcome the Load Connection Restrictions  
in the Combined MoM/MTL Approach ...................................................................................... 565 
Morgan Vincent (Groupe PSA and IRSEEM/ESIGELEC, Velizy-Villacoublay and Saint-Etienne du 
Rouvray, France); Marco Klingler (Groupe PSA, Velizy-Villacoublay, France);  
Zouheir Riah (IRSEEM/ESIGELEC, Saint-Etienne du Rouvray, France);  
Yacine Azzouz (IRSEEM/ESIGELEC, Saint-Etienne du Rouvray, France) 

 A Preliminary Study of the Influence of Experiential Backgrounds of  
Respondents to a Reference Survey for Verification of FSV ..................................................... 571 
Gang Zhang (Harbin Institute of Technology, Harbin, China); Lixin Wang (Harbin Institute of 
Technology, Harbin, China); Xiyuan Peng (Harbin Institute of Technology, Harbin, China); 
Alistair Duffy (De Montfort University, Leicester, United Kingdom) 

 Terminal Model Application for Characterizing Conducted EMI in  
Boost Converter System ................................................................................................................ 576 
Guangyao Shen (Missouri University of Science and Technology, Rolla, MO, USA); 
Victor Khilkevich (Missouri University of Science and Technology, Rolla, MO, USA); 
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA); 
Christoph Keller (Robert Bosch GmbH, Stuttgart, Germany); Hermann Aichele (Robert Bosch 
GmbH, Stuttgart, Germany); Boettcher Martin (Robert Bosch GMbH, Stuttgart, Germany) 

 The Multipole Nature of the Extraneous Field of a Magnetic Field  
Wireless Power Transfer System .................................................................................................. 582 
James McLean (TDK R&D Corp., Cedar Park, TX, USA); Robert Sutton (TDK R&D Corp., Cedar 
Park, TX, USA) 

 Going the Distance – Aircraft And Lightning, How Far is Far Enough? ................................ 588 
Christopher Fuller (Wyle Aerospace, Lexington Park, MD, USA); Frederick Heather (IEEE Senior 
Member, Lexington Park, MD, USA) 

 Research on Digital Video Signal Electromagnetic Information Leakage based on DVI ............ 594 
Sen Wang (Xidian University, Xi’an, China); Yang Qiu (Xidian University, Xi’an, China); Jin Tian 
(Xidian University, Xi’an, China); Qinglin Xu (Xidian University, Xi’an, China) 

 Theoretical Analysis of BCI Test System using Circuit Concept Approach ............................ 600 
Kimitoshi Murano (Tokai University, Kanagawa, Japan); Naoki Takata (Tokai University, 
Kanagawa, Japan); Misaki Hoshino (Tokai University, Kanagawa, Japan); Yoshio Kami (University 
of Electro-Communications, Tokyo, Japan); Fengchao Xiao (University of  
Electro-Communications, Tokyo, Japan); Majid Tayarani (Iran University of  
Science and Technology, Tehran, Iran) 

 Impact of the Temperature of a Power Module on Conducted  
EMI Emitted by a Buck Converter .............................................................................................. 604 
Kevin Loudière (Université de Lyon – Ecole Centrale de Lyon, Lyon, France); Arnaud Bréard 
(Université de Lyon – Ecole Centrale de Lyon, Lyon, France); Christian Vollaire (Université de Lyon 
– Ecole Centrale de Lyon, Lyon, France); François Costa (Université Paris-Est-Créteil SATIE-CNRS, 
Cachan, France); Houmam Moussa (Labinal Power Systems, Réau, France); Régis Meuret (Labinal 
Power Systems, Réau, France) 

 Comparison of Mixed-Mode S-Parameters in Weak and Strong Coupled Differential Pairs ..... 610 
Marina Koledintseva (Oracle, Menlo Park, CA, USA);  
Tracey Vincent (CST of America, Framingham, MA, USA) 



 A Unique Approach for Broadband Characterization of  
Frequency Dependent Substrate Material Property .................................................................. 616 
Alan Liu (Intel Corporation, San Jose, CA, USA); Hui Liu (Intel Corporation, San Jose, CA, USA) 

 Modeling and Optimization of TSV for Crosstalk Mitigation in 3D Neuromorphic System ...... 621 
M. Amimul Ehsan (University of Kansas, Lawrence, KS, USA); Zhen Zhou (Intel Corporation, Santa 
Clara, CA, USA); Yang Yi (University of Kansas, Lawrence, KS, USA) 

 Effectiveness of PCB Perimeter via Fencing – Radially Propagating  
EMC Emissions Reduction Technique ......................................................................................... 627 
Waylon Lindseth (John Deere Electronic Solutions and  
North Dakota State University, Fargo, ND, USA) 

 An EMI Estimation for Shielding Edge Treatments on a Printed Circuit Board ................... 633 
Siqi Bai (Missouri University of Science and Technology, Rolla, MO, USA); Qian Liu (Missouri 
University of Science and Technology, Rolla, MO, USA); Kartheek Nalla (Missouri University of 
Science and Technology, Rolla, MO, USA); Jing Li (Missouri University of Science and Technology, 
Rolla, MO, USA); James Drewniak (Missouri University of Science and Technology, Rolla, MO, 
USA); Samuel Connor (IBM Corporation, RTP, NC, USA); Michael Cracraft (IBM Corporation, 
Poughkeepsie, NY, USA); Bruce Archambeault (IBM Corporation, RTP, NC, USA) 

 Electromagnetic Compatibility and Power Quality Issues Related to the  
Three-Phase Rectifier from the Excitation Circuit of a Generator .......................................... 639 
Petre-Marian Nicolae (University of Craiova, Craiova, Romania); Marian- tefan Nicolae (University 
of Craiova, Craiova, Romania); Lucian-Dinut Popa (University of Craiova,  
Craiova, Romania); Ileana-Diana Nicolae (University of Craiova, Craiova, Romania) 

 Conducted EMI Simulation for High Power Ultra-Precision  
PMSM Driven by PWM Converter .............................................................................................. 645 
Youpeng Huangfu (Xi’an Jiaotong University, Xi’an, China); Shuhong Wang (Xi’an Jiaotong 
University, Xi’an, China); Juanning Yang (Qinchuan Technology Research Institute Software & 
System Institude, Qinchuan Machine Tool & Tool Group Corp., Baoji, China); Hongxu Wang 
(Qinchuan Technology Research Institute Software & System Institude, Qinchuan Machine Tool & 
Tool Group Corp., Baoji, China); Luca Di Rienzo (Politecnico di Milano, Milano, Italy); 
Djilali Hamza (Queen’s University Kingston, Ontario, Canada) 

 Extracting Characteristic Impedance of a Transmission Line  
Referenced to a Meshed Ground Plane ....................................................................................... 651 
Jiayi He (Missouri University of Science and Technology, Rolla, MO, USA); Chulsoon Hwang 
(Missouri University of Science and Technology, Rolla, MO, USA); Jingnan Pan (Missouri University 
of Science and Technology, Rolla, MO, USA); Gyu-Yeong Cho (Samsung Electronics Co., Ltd., 
Suwon, Korea, The Republic of); Bumhee Bae (Samsung Electronics Co., Ltd., Suwon, Korea, The 
Republic of); Hark-Byeong Park (Samsung Electronics Co., Ltd., Suwon, Korea, The Republic of); 
Jun Fan (Missouri University of Science and Technology, Rolla, MO, USA) 

 Analytical Decomposition of Power Delivery Network Response for Ramp Loads ................ 657 
Sameer Shekhar (Intel Corporation, Hillsboro, OR, USA); Amit K. Jain (Intel Corporation, 
Hillsboro, OR, USA); Amulya Gullapalli (Intel Corporation, Hillsboro, OR, USA) 



 Control Design and Application of a New ESD Measurement System for  
Influence Analysis of Different Factors on Parameters ............................................................. 663 
Ruan Fangming (Guizhou Normal University, Guiyang, China); Zhang Chao (Guizhou University, 
Guiyang, China); Xiao Wenjun (Guizhou Normal University, Guiyang, China); Tian Maochao 
(Missouri University of Science and Technology, Rolla, MO, USA); David Pommerenke (Missouri 
University of Science and Technology, Rolla, MO, USA); Su Ming (Guizhou Normal University, 
Guiyang, China); Zhi Qijun (Guizhou Normal University, Guiyang, China); Wang Heng (Guizhou 
Normal University, Guiyang, China); Wang Yi (Guizhou Normal University, Guiyang, China); 
Yang Xiaohong (Guizhou Aerospace Institute of Metrology & Testing Technology, Guiyang, China); 
Zhang Junhua (Guizhou Province Institute of Monitoring and Detecting Quality of Machinery and 
Electronic Products, Guiyang, China); Li Sheng (Yunke Co. Ltd, Zhenhua Electronic Co. Group of 
China, Guiyang, China) 

THURSDAY TECHNICAL PAPERS 

Thursday, July 28, 2016 

TH-AM-1 Antennas  8:30 am - 12:00 pm 
Chair:  Bob Hofmann, Hofmann EMC Engineering, Naperville, IL, USA 
Co-Chair:  Ghery Pettit, Pettit EMC Consulting, Olympia, WA, USA 

8:30 am An Evaluation of using Small Biconical Antennas in  
Normalized Site Attenuation Measurements ............................................................................... 667 
Hironari Tanaka (Ohtama Calibration Service Co., Ltd., Tokyo, Japan); Ikuo Makino (Fujitsu 
General EMC Laboratory, Ltd., Kawasaki, Japan); Hiroyuki Shimanoe (S-Tech Inc., Kawasaki, 
Japan); Hidenori Muramatsu (VCCI Council, Tokyo, Japan) 

9:00 am A New Method to Calculate Phase Center Locations for  
Arbitrary Antenna Systems and Scenarios ................................................................................. 674 
Dominic Härke (Leibniz Universität Hannover, Hannover, Germany);  
Heyno Garbe (Leibniz Universität Hannover, Hannover, Germany);  
Prashant Chakravarty (University of York, York, United Kingdom) 
Best Student Paper Award Finalist 

9:30 am Limitations of Symmetry Test Method for Antennas as  
Specified in ANSI C63.5-2006 Standard ...................................................................................... 679 
Anoop Adhyapak (ETS-Lindgren, Cedar Park, TX, USA);  
Zhong Chen (ETS-Lindgren, Cedar Park, TX, USA) 

10:30 am Saturation of Active Loop Antennas ............................................................................................ 684 
Alexander Kriz (Seibersdorf Laboratories, Seibersdorf, Austria) 

11:00 am 5G Wireless Communications (60 GHz Band) for Smart Grid – An EMC Perspective ............. 689 
Dheena Moongilan (Nokia Bell Laboratories, Murray Hill, NJ, USA) 

11:30 am Super Resolution Emission Source Microscopy using Water Immersion ................................ 695 
Victor Khilkevich (Missouri University of Science and Technology, Rolla, MO, USA); 
Rajashree Ghorude (Missouri University of Science and Technology, Rolla, MO, USA); 
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA) 



TH-AM-2 ESD Testing and Simulation  8:30 am - 10:00 am 
Chair:  Harald Gossner, Intel Deutschland GmbH, Neubiberg, Germany 
Co-Chair:  Nate Peachey, Qorvo, Greensboro, NC, USA 

8:30 am Simulation of ESD Coupling into Cables based on ISO 10605  
Standard using Method of Moments ............................................................................................ 701 
I. Oganezova (EMCoS Ltd. & Tbilisi State University, Tbilisi, Georgia); G. Shen (Missouri 
University of Science and Technology, Rolla, MO, USA); S. Yang (Missouri University of Science 
and Technology, Rolla, MO, USA); D. Pommerenke (Missouri University of Science and Technology, 
Rolla, MO, USA); V. Khilkevich (Missouri University of Science and Technology, Rolla, MO, USA); 
R. Jobava (EMCoS Ltd., Tbilisi, Georgia) 

9:00 am ESD to the Display Inducing Currents Measured using a Substitution PC Board ................. 707 
Satyajeet Shinde (Missouri University of Science and Technology, Rolla, MO, USA); Jianchi Zhou 
(Missouri University of Science and Technology, Rolla, MO, USA); Shubhankar Marathe (Missouri 
University of Science and Technology, Rolla, MO, USA); Atieh Talebzadeh (Missouri University of 
Science and Technology, Rolla, MO, USA); Yingjie Gan (Wuhan University of Technology, Wuhan, 
China);  
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA); Pengyu Wei 
(Microsoft Corporation, Beijing, China) 

9:30 am IEC 61000-4-2 ESD Test in Display Down Configuration for Cell Phones .............................. 713 
Jianchi Zhou (Missouri University of Science and Technology, Rolla, MO, USA); Satyajeet Shinde 
(Missouri University of Science and Technology, Rolla, MO, USA); Yuandong Guo (Missouri 
University of Science and Technology, Rolla, MO, USA); Atieh Talebzadeh (Missouri University of 
Science and Technology, Rolla, MO, USA); Shubhankar Marathe (Missouri University of Science and 
Technology, Rolla, MO, USA); Yingjie Gan (Wuhan University of Technology, Wuhan, China);  
Ki-Hyuk Kim (Missouri University of Science and Technology, Rolla, MO, USA); 
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA) 

TH-AM-3  Special Session: Terrestrial Electromagnetics of  
Aerospace (Part 2 of Aerospace Special Session)  8:30 am - 10:30 am 

Chair:  Bob Scully, NASA Johnson Space Center, Houston, TX, USA 
Co-Chair:  James Lukash, Lockheed Martin, Santa Clara, CA, USA 

8:30 am Electromagnetic Compatibility and Interference Practical  
Analyses for Beam Waveguide Ground Antennas ...................................................................... 719 
Fabio Pelorossi (Department of Information Engineering, Electronics and Telecommunications and 
European Space Agency, Rome and Darmstadt, Italy and Germany);  
Piermario Besso (European Space Agency, Darmstadt, Germany);  
Luciano Garramone (Italian Space Agency, Rome, Italy) 

9:00 am TDOA Measurement for P-Static Source Location on Aircraft ................................................ 725 
Ivan Garcia-Hallo (Airbus, Toulouse, France); Dominique Lemaire (Airbus, Toulouse, France); 
Nathalie Raveu (Université de Toulouse, Toulouse, France); Gilles Peres (Airbus, Toulouse, France) 

9:30 am Investigation on Improvements in Lightning Retest Criteria for Spacecraft .......................... 731 
Alex Terseck (NASA Kennedy Space Center, Cape Canaveral, FL, USA);  
Dawn Trout (NASA Kennedy Space Center, Cape Canaveral, FL, USA) 



10:00 am Evaluation of Transient Pin-Stress Requirements for  
Spacecraft Launching in Lightning Environments .................................................................... 737 
Paul Edwards (NASA Kennedy Space Center, Cape Canaveral, FL, USA); Alex Terseck (NASA 
Kennedy Space Center, Cape Canaveral, FL, USA); Dawn Trout (NASA Kennedy Space Center, Cape 
Canaveral, FL, USA) 

TH-AM-4 Computational Electromagnetics (II)  8:30 am - 12:00 pm 
Chair:  James West, Oklahoma State University, Stillwater, OK, USA 
Co-Chair:  Samuel Connor, IBM Corporation, RTP, NC, USA 

8:30 am Near-Field Measurements Based Source Reconstruction Approach  
for Radiated Emissions Prediction ............................................................................................... 743 
Jun Li (Zhejiang University, Hangzhou, China); Xing-Chang Wei (Zhejiang University, Hangzhou, 
China); Jun Li (Chinese Academy of Sciences, Beijing, China) 

9:00 am Application of Generalized Linear Models to Evaluate Nuclear EMP Tests ........................... 748 
Lars Ole Fichte (Helmut Schmidt University, Hamburg, Germany); Sven Knoth (Helmut Schmidt 
University, Hamburg, Germany); Stefan Potthast (Bundeswehr Research Institute for Protective 
Technologies and NBC Protection, Munster, Germany); Martin Schaarschmidt (Bundeswehr 
Research Institute for Protective Technologies and NBC Protection, Munster, Germany); 
Frank Sabath (Bundeswehr Research Institute for Protective Technologies and NBC Protection, 
Munster, Germany); Marcus Stiemer (Helmut Schmidt University, Hamburg, Germany) 

9:30 am Estimation of Interference between Antennas on Large Platforms using Physics-Based 
Truncation Model and Multi-Level Fast Multipole Method ..................................................... 754 
Huapeng Zhao (University of Electronic Science and Technology of China, Chengdu, China); 
Siping Gao (A*STAR Institute of High Performance Computing, Singapore, Singapore); 
Weijiang Zhao (A*STAR Institute of High Performance Computing, Singapore, Singapore); 
Qun Wan (University of Electronic Science and Technology of China, Chengdu, China);  
Jun Hu (University of Electronic Science and Technology of China, Chengdu, China); Zhizhang Chen 
(Dalhousie University and University of Electronic Science and  
Technology of China, Halifax, NS, and Chengdu, Canada and China) 

10:30 am Canonical Statistical Model for Maximum Expected Immission of  
Wire Conductor in an Aperture Enclosure ................................................................................. 758 
Paul G. Bremner (Robust Physics, Del Mar, CA, USA); Gabriel Vazquez (NASA Kennedy Space Center, 
Cape Canaveral, FL, USA); Dawn H. Trout (NASA Kennedy Space Center, Cape Canaveral, FL, USA); 
Daniel J. Christiano (NASA Kennedy Space Center, Cape Canaveral, FL, USA) 
Best EMC Paper Award Finalist 

11:00 am Characterizing EMI Radiation Physics Corresponding to Distributive  
Geometry Features Using the PEEC Method ............................................................................. 764 
Ying S. Cao (The Univeristy of Hong Kong, Hong Kong, Hong Kong); Yansheng Wang (Missouri 
University of Science and Technology, Rolla, MO, USA); Li Jun Jiang (The University of Hong Kong, 
Hong Kong, Hong Kong); Albert E. Ruehli (Missouri University of Science and Technology, Rolla, MO, 
USA); James L. Drewniak (Missouri University of Science and Technology, Rolla, MO, USA); Jun Fan 
(Missouri University of Science and Technology, Rolla, MO, USA) 

11:30 am Full-Wave Modeling of Bulk Current Injection Probe  
Coupling to Multi-Conductor Cable Bundles ............................................................................. 770 
Patrick DeRoy (CST of America, Inc., Framingham, MA, USA);  
Scott Piper (General Motors, Milford, MI, USA) 



TH-AM-5 Passive Component Modeling and Measurement  8:30 am - 12:00 pm 
Chair:  Hanqiao Zhang, Intel Corporation, DuPont, WA, USA 
Co-Chair:  Marina Koledintseva, Missouri University of Science and Technology, Rolla, MO, USA 

8:30 am S-Parameter Estimation Algorithm for Coaxial Ring Resonator ............................................. 775 
Jingnan Pan (Missouri University of Science and Technology, Rolla, MO, USA); Xu Gao (Missouri 
University of Science and Technology, Rolla, MO, USA); Chunchun Sui (Missouri University of 
Science and Technology, Rolla, MO, USA); Jun Fan (Missouri University of Science and Technology, 
Rolla, MO, USA); Zhiping Yang (Google Inc., Santa Clara, CA, USA);  
Ken Wu (Google Inc., Santa Clara, CA, USA) 

9:00 am Differential Probe Characterization ............................................................................................ 780 
Qian Wang (Missouri University of Science and Technology, Rolla, MO, USA); Yuanci Gao 
(Missouri University of Science and Technology, Rolla, MO, USA); Jun Fan (Missouri University of 
Science and Technology, Rolla, MO, USA); James Drewniak (Missouri University of Science and 
Technology, Rolla, MO, USA); Richard Zai (PacketMicro, Inc., Santa Clara, CA, USA) 

TH-AM-6 SI/PI/EMC Co-Simulation and Numerical Methods  8:30 am - 12:00 pm 
Chair:  Antonio Ciccomancini, CST of America, Framingham, MA, USA 
Co-Chair:  Darryl Kostka, CST of America, San Matteo, CA, USA 

8:30 am Correlation of Crosstalk and Power Noise Induced Ringback and  
Jitter in an LPDDR Interface ....................................................................................................... 786 
Gerardo Romo (Qualcomm Technologies, Inc., San Diego, CA, USA); Scott Powers (Qualcomm 
Technologies, Inc., San Diego, CA, USA); Tim Michalka (Qualcomm Technologies, Inc.,  
San Diego, CA, USA); Choon Chai (Qualcomm Technologies, Inc., San Diego, CA, USA); 
Denny Kurniawan (Qualcomm Technologies, Inc., San Diego, CA, USA) 

9:00 am A Wideband Common-Mode Suppression Filter using  
Enhanced Coupled Defected Ground Structure ......................................................................... 791 
Ding-Bing Lin (National Taipei University of Technology, Taipei, Taiwan);  
Yi-Hsien Lee (National Taipei University of Technology, Taipei, Taiwan) 

9:30 am Common-Mode Noise Reduction of Bended Coupled Lines by  
using Time Compensation Technique .......................................................................................... 797 
Ding-Bing Lin (National Taipei University of Technology, Taipei, Taiwan); Chung-Pin Huang 
(National Taipei University of Technology, Taipei, Taiwan); Chih-Hao Lin (National Taipei 
University of Technology, Taipei, Taiwan); Hsin-Nan Ke (Pegatron Corporation, Taipei, Taiwan); 
Wen-Sheng Liu (Wieson Technologies Co., Ltd., Taipei, Taiwan) 

10:30 am 2.5D Methodologies for Electronic Package and PCB Modeling:  
Review and Latest Development ................................................................................................... 801 
En-Xiao Liu (A*STAR Institute of High Performance Computing, Singapore, Singapore);  
Xing-Chang Wei (Zhejiang University, Hangzhou, China); Er-Ping Li (Zhejiang University, 
Hangzhou, China) 

11:00 am A Novel Iterative Method for Approximating Frequency Response  
with Equivalent Pole/Residues ...................................................................................................... 806 
Venkatesh Avula (University of Idaho, Moscow, ID, USA); Ata Zadehgol (University of Idaho, 
Moscow, ID, USA); Adam El-Mansouri (Micron Technology Inc., Boise, ID, USA); Fuad Badrieh 
(Micron Technology Inc., Boise, ID, USA); Brent Keeth (Micron Technology Inc., Boise, ID, USA) 



11:30 am Design Space Exploration for Printed Circuit Board vias using  
Polynomial Chaos Expansion ....................................................................................................... 812 
Jan B. Preibisch (Technische Universität Hamburg-Harburg, Hamburg, Germany); Piero Triverio 
(University of Toronto, Toronto, ON, Canada);  
Christian Schuster (Technische Universität Hamburg-Harburg, Hamburg, Germany) 

TH-PM-1 Immunity Measurements  2:30 pm - 4:30 pm 
Chair:  William Radasky, Metatech Corporation, Goleta, CA, USA 
Co-Chair:  Chuck Bunting, Oklahoma State University, Stillwater, OK, USA 

2:30 pm Changes in a Printed Circuit Board’s Absorption Cross Section  
Due to Proximity to Walls in a Reverberant Environment ........................................................ 818 
S.L. Parker (University of York, York, United Kingdom); I.D. Flintoft (University of York, York, 
United Kingdom); A.C. Marvin (University of York, York, United Kingdom); J.F. Dawson (University 
of York, York, United Kingdom); S.J. Bale (University of York, York, United Kingdom); 
M.P. Robinson (University of York, York, United Kingdom); Ming Ye (Huawei Technologies AB, 
Kista, Sweden); Changyong Wan (Huawei Technologies Co. Ltd, Shenzhen, China);  
Mengze Zhang (Huawei Technologies Co. Ltd, Shenzhen, China) 

3:00 pm Minimum Upset/Failure Threshold Statistics of Devices for HERO/EMV Testing ................ 824 
Carl E. Hager IV (Naval Surface Warfare Center Dahlgren, Dahlgren, VA, USA);  
Justin D. Rison (Naval Surface Warfare Center Dahlgren, Dahlgren, VA, USA);  
Gregory B. Tait (Naval Surface Warfare Center Dahlgren, Dahlgren, VA, USA) 

3:30 pm Extension of the IEC 61000-4-20 Annex C to the use of Arbitrary Transient Signals ............ 829 
Niklas Briest (Leibniz Universität Hannover, Hannover, Germany); Heyno Garbe (Leibniz 
Universität Hannover, Hannover, Germany); David Hamann (Anglerweg 14b, Gifhorn, Germany); 
Stefan Potthast (Bundeswehr Research Institute for Protective Technologies and NBC Protection, 
Munster, Germany) 
Best EMC Paper Award Finalist 
Best Student Paper Award Finalist 

4:00 pm Customized Compact Dielectric Lens to Improve Double-Ridge Horn  
Antenna Performance for Automotive Immunity EMC Test .................................................... 835 
Aidin Mehdipour (ETS-Lindgren Inc., Cedar Park, TX, USA); Zhong Chen (ETS-Lindgren Inc., 
Cedar Park, TX, USA); Leo Matytsine (Matsing Pte Ltd, Techlink, Singapore) 

TH-PM-2 High-Energy Transients and Measurement Technique  2:30 pm - 4:00 pm 
Chair:  Thomas Braxton, Shure Incorporated, Niles, IL, USA 
Co-Chair:  Keith Armstrong, Cherry Clough Consultants Ltd, Stafford, United Kingdom 

2:30 pm Accreditation of a NEMP Test Procedure: Approach,  
Measurement Technique, Uncertainty ......................................................................................... 841 
Matthias Kreitlow (Bundeswehr Research Institute for Protective Technologies and NBC Protection, 
Munster, Germany); Gernot Schmidt (Bundeswehr Research Institute for Protective Technologies 
and NBC Protection, Munster, Germany); Frank Sabath (Bundeswehr Research Institute for 
Protective Technologies and NBC Protection, Munster, Germany) 

3:00 pm Verifying MIL-STD-461G CS101 using Frequency Domain  
Measurements on an Oscilloscope ................................................................................................ 847 
Michael Schnecker (Rohde & Schwarz, Doylestown, PA, USA) 



3:30 pm Conducted Emission Profile Spectra Analysis Assessment of Impulse Transients ................. 852 
Larry Freeman (SNL, Melbourne, FL, USA);  
Thomas Wu (University of Central Florida, Orlando, FL, USA) 

TH-PM-3 Robust System Performance Issues  2:30 pm - 3:30 pm 
Chair:  Vignesh Rajamani, Exponent, Phoenix, AZ, USA 
Co-Chair:  James West, Oklahoma State University, Stillwater, OK, USA 
Co-Chair:  Chuck Bunting, Oklahoma State University, Stillwater, OK, USA 
 

2:30 pm Wireless Communication Problems in Energy-Efficient Building Construction .................... 857 
William B. Kuhn (Kansas State University, Manhattan, KS, USA) 

3:00 pm Performance Test of Unmanned Aerial Systems Communication  
Links in Severe Multipath Environment ..................................................................................... 862 
Jacob Dixon (Oklahoma State University, Stillwater, OK, USA); Vignesh Rajamani (Oklahoma State 
University, Stillwater, OK, USA); Chuck Bunting (Oklahoma State University,  
Stillwater, OK, USA) 

TH-PM-4  Power Quality and Conducted EMC in  
Power Electronics, Energy Efficient  
Technologies, including Electrical Drives  2:30 pm - 4:00 pm 

Chair:  Dave Thomas, University of Nottingham, Nottingham, United Kingdom 
Co-Chair:  Frank Leferink, Thales Nederland B.V., Hengelo, Netherlands 

2:30 pm Estimation of Radiation Patterns from the Stator Winding  
of AC Motors Using Array Model ................................................................................................ 868 
Hyeokjun Jo (Ulsan National Institute of Science and Technology, Ulsan, Korea, The Republic of); Ki 
Jin Han (Ulsan National Institute of Science and Technology, Ulsan, Korea, The Republic of) 

3:00 pm On Harmonic Source Identification in Power Distribution  
Network with Multiple Non-linear Loads .................................................................................... N/A 
Osita U. Omeje (University of Lagos, Akoka-Yaba, Nigeria);  
Frank N. Okafor (University of Lagos, Akoka-Yaba, Nigeria) 

3:30 pm Common Mode Current Prediction from a Power Converter with  
Attached Cables based on a Terminal Equivalent Circuit Model ............................................. 880 
Satyajeet Shinde (Missouri University of Science and Technology, Rolla, MO, USA); 
Abhishek Patnaik (Missouri University of Science and Technology, Rolla, MO, USA); 
Tamar Makharashvilli (Missouri University of Science and Technology, Rolla, MO, USA); 
Kohei Masuda (Panasonic Corporation, Osaka, Japan); David Pommerenke (Missouri University of 
Science and Technology, Rolla, MO, USA) 

TH-PM-5 Active link, Optics and 5G  2:30 pm - 5:00 pm 
Chair:  Zhichao Zhang, Intel Corporation, Chandler, AZ, USA 
Co-Chair:  Zhen Zhou, Intel Corporation, Santa Clara, CA, USA 

2:30 pm Nanotube-based Antennas and Their Applications to Interconnects ....................................... 886 
Zhengfang Qian (Shenzhen University, Shenzhen, China) 



3:00 pm EMI Coupling Paths in Silicon Optical Sub-assembly Package ................................................ 890 
Jing Li (Missouri University of Science and Technology, Rolla, MO, USA); Xiao Li (Missouri 
University of Science and Technology, Rolla, MO, USA); Xiangyang Jiao (Cisco Systems, Inc., San 
Jose, CA, USA); Sukhjinder Toor (Cisco Systems, Inc., San Jose, CA, USA); Ling Zhang (Missouri 
University of Science and Technology, Rolla, MO, USA); Alpesh Bhobe (Cisco Systems, Inc., San 
Jose, CA, USA); James Drewniak (Missouri University of Science and Technology, Rolla, MO, USA); 
David Pommerenke (Missouri University of Science and Technology, Rolla, MO, USA) 

3:30 pm 2x25G Low Power Optical IC for Thunderbolt Optical Cable Technology ............................ 896 
Jerry Gao (Intel Corporation, Santa Clara, CA, USA); Hengju Cheng (Intel Corporation, Santa 
Clara, CA, USA); Hui-Chin Wu (Intel Corporation, Santa Clara, CA, USA); Guobin Liu (Intel 
Corporation, Santa Clara, CA, USA); Edmond Lau (Intel Corporation, Santa Clara, CA, USA); 
Li Yuan (Intel Corporation, Santa Clara, CA, USA); Christine Krause (Intel Corporation, Santa 
Clara, CA, USA) 

4:00 pm Sub-THz Interconnect Channel for Planar Chip-to-Chip Communication ............................. 901 
Bo Yu (University of California, Davis, Davis, CA, USA); Yu Ye (University of California, Davis, 
Davis, CA, USA); Xiaoguang Liu (University of California, Davis, Davis, CA, USA);  
Qun Jane Gu (University of California, Davis, Davis, CA, USA) 
Best Student Paper Award Finalist 

4:30 pm PAM4 Signaling Considerations for High-Speed Serial Links .................................................. 906 
N. Dikhaminjia (Missouri University of Science and Technology, Rolla, MO, USA); J. He (Missouri 
University of Science and Technology, Rolla, MO, USA); M. Tsiklauri (Missouri University of 
Science and Technology, Rolla, MO, USA); J. Drewniak (Missouri University of Science and 
Technology, Rolla, MO, USA); J. Fan (Missouri University of Science and Technology, Rolla, MO, 
USA); A. Chada (Dell Inc., Round Rock, TX, USA); B. Mutnury (Dell Inc., Round Rock, TX, USA); 
B. Achkir (Cisco Systems, Inc., San Jose, CA, USA) 

TH-PM-6 Numerical Modeling and Simulation Techniques  2:30 pm - 5:00 pm 
Chair:  Olena Zhu, Intel Corporation, Santa Clara, CA, USA 
Co-Chair:  Roni Khazaka, McGill University, Montreal, QC, Canada 
Co-Chair:  Yuriy Shlepnev, Simberian Inc., Las Vegas, NV, 89146, USA 

2:30 pm Modeling of Differential Striplines in Segmented Simulation  
of Printed Circuit Board Links ..................................................................................................... 911 
Torsten Reuschel (Technische Universität Hamburg-Harburg, Hamburg, Germany); 
Miroslav Kotzev (Technische Universität Hamburg-Harburg, Hamburg, Germany);  
David Dahl (Technische Universität Hamburg-Harburg, Hamburg, Germany);  
Christian Schuster (Technische Universität Hamburg-Harburg, Hamburg, Germany) 

3:00 pm Practical Method for Modeling Conductor Roughness  
using Cubic Close-Packing of Equal Spheres .............................................................................. 917 
Lambert Simonovich (Lamsim Enterprises Inc., Ottawa, ON, Canada) 

3:30 pm Discrete Hilbert Transform Based Delay Causality Enforcement for Network Parameters ....... 921 
M. Tsiklauri (Missouri University of Science and Technology, Rolla, MO, USA);  
M. Zvonkin (Missouri University of Science and Technology, Rolla, MO, USA);  
N. Dikhaminjia (Missouri University of Science and Technology, Rolla, MO, USA);  
J. Fan (Missouri University of Science and Technology, Rolla, MO, USA);  
J. Drewniak (Missouri University of Science and Technology, Rolla, MO, USA) 



4:00 pm Design Methodology for Behavioral Surface Roughness Model ............................................... 927 
Xinyao Guo (Missouri University of Science and Technology, Rolla, MO, USA); Han Gao (Missouri 
University of Science and Technology, Rolla, MO, USA); Guangyao Shen (Missouri University of 
Science and Technology, Rolla, MO, USA); Qian Liu (Missouri University of Science and 
Technology, Rolla, MO, USA); Victor Khilkevich (Missouri University of Science and Technology, 
Rolla, MO, USA); James Drewniak (Missouri University of Science and Technology, Rolla, MO, 
USA); Soumya De (Cisco Systems, Inc., San Jose, CA, USA); Scott Hinaga (Cisco Systems, Inc.,  
San Jose, CA, USA); Douglas Yanagawa (Cisco Systems, Inc., San Jose, CA, USA) 

4:30 pm SNEM: Full S-Parameter Synthesis From Near-End Measurement ........................................ 932 
Yunhui Chu (Intel Corporation, Hillsboro, OR, USA); Kai Xiao (Intel Corporation, DuPont, WA, 
USA); Yu Ho (Intel Corporation, Chandler, AZ, USA); Rob Friar (Intel Corporation, Hillsboro, OR, 
USA); Gong Ouyang (Intel Corporation, DuPont, WA, USA); Beomtaek Lee (Intel Corporation, 
Santa Clara, CA, USA); Zhichao Zhang (Intel Corporation, Chandler, AZ, USA) 
Best SIPI Paper Award Finalist 

 




