2009 IEEE International
Symposium on Electromagnetic
Compatibility

(EMC 2009)

Austin, Texas, USA
17-21 August 2009

Pages 1-439

I E E E IEEE Catalog Number: CFPO9EMC-PRT
° ISBN: 978-1-4244-4266-9



TABLE OF CONTENTS

Impact of Photonic Crystal Power/Ground Layer Density on Power Integrity Performance of High-

SPEEA POWEE BUSES ...ttt btttk bt bbb oo a e b e h e b e b e b e E e b e h e e bt b e e b e e bt ne et e e e ne e bt e bt eb e nb e s b e b et e seeneens 1
A. Ciccomancini Scogna , A. Orlandi, V. Ricchiuti, Tzong-Lin Wu

Bulk Current Injection Testing of Cable Noise Reduction Techniques, 50 kHz t0 400 MHz...........cccooiiiiiiiniicncine 7
Arthur T. Bradley, Richard J. Hare, Manisha Singh

R Te Tl o o] fo)V 2= T (TN - o - Lo OSSR 13

Grace Lin, David Schramm
Impedance Measurements from 1- 20 MHz with up to 200 A (50 Hz) Bias-Current for the

Optimization of High Power High FrequenCY COilS ........ccvciiiiiiiiiiiiieieese et sttt re et sae s 19
Ingo Schmidt, Achim Enders

Effectiveness of Shield Termination Techniques Tested with TEM Cell and Bulk Current Injection...........ccc.c....... 23
Arthur T. Bradley, Richard J. Hare

Common Mode Filtering Performances of Planar EBG STFUCTUFES. .........ccoiiiriiierieieieie e 29
F. De Paulis, A. Orlandi, L. Raimondo, B. Archambeault, S. Connor

Electromagnetic Complex Cavity Characterization of a Fighter Aircraft Main Weapons Bay.............ccococveneivnienns 34
Gregory Tait, Michael Hatfield, Bradley Bernard, Manuel Rodriguez

Novel Assessment Technique for Investigating Potential Phased Array Effects of Passenger Aircraft....................... 40
Ingo Schmidt, Achim Enders, Robert Geise, Martin Schwark

Characterization and Concept for Optimization of Planar Spiral High Power High Frequency Coils .............ccccc..... 45
Ingo Schmidt, Achim Enders

Electromagnetic Cavity Effects from Transmitters Inside a Launch Vehicle Fairing............ccocooceoeoiininiiencinne 50
Dawn H. Trout, Parveen F. Wahid, James E. Stanley

Calibration of Double-Ridged Guide Horn Antenna Using Phase CeNter..........ccvviriiiiiiieencesenesecee s 55
Katsushige Harima

Calculation of Radiated Emission from Chassis Connected to PCB With SCrew ............ccccceceiiinniiiiieeniecces 60
Hiroki Funato, Takashi Suga

Effects of ‘Can’ Filter on EMI Performance of Switching POwer SUPPIIES........cccooiiiiiiiiiiie e 65
Eric Chikando, Samuel Connor, Bruce Archambeault

Is Electrostatic Discharge Phenomenon A Well- Posed Problem? ... 70
Tze-Chuen Toh

EMC Protections for High Voltage and High Power on a Wide Facility - the Mégajoule Laser ............c.ccceevvivnienns 75
D. Rubin De Cervens, J. C Gomme, J. Raimbourg, J. Baggio, J. L. Faure, J. P. Seaux, P. Bauer, P. Trochet

Developing a Universal Exchange Format for Near-Field SCan Data ...........cccccovevieieiiiii i 81

John Shepherd, Atsushi Nakamura, Frederic Lafon, Etienne Sicard, Mohamed Ramdani, David Pommerenke,
Giorgi Muchaidze, Sebastien Serpaud

Mechanical and Electrical Characterization of Epoxy Nanocomposites for Electromagnetic Shielding

Devices iN ACroSPACE APPIICALIONS ... ..cciiuiieieiei ettt ettt et e b s e et e besbesbe st e st eseebeatesbesbe st et eseeneeneene 87
S. Bellucci, F. Micciulla, I. Sacco, G. De Bellis, G. Rinaldi

Antenna Design and Its Application for Near Field Disturbance Measurement in Upper VHF Band ........................ 95
Toshimichi Omori, Hidetoshi Sasaki, Hironori Jingu, Rene-Karl Robin

Lumped Models for Vias in MUILHAYEred PCBS .........co.oiiiiiie st 101
Gerd Heinrich, Stefan Dickmann

On the Coupling Between the Signal Layers and the Power-Bus on Multilayered PCBS...........ccccoovviininiiiencnenn, 107
Gerd Heinrich, Stefan Dickmann

Electrode Speed Effect on Discharge Properties in Short Gap Electrostatic Discharge............ccoccoivieneneieineneee. 113
Fangming Ruan, Dan Shi, Yougang Gao, Zeyun Song

An Investigation of the Effect of Grounding Pads on Power Bus Resonance Characteristics ...........ccooevvrveriricennan 118
Ken Morishita, Todd Hubing, Xinbo He, Naoki Kobayashi, Takashi Harada

Electromagnetic Field Immunity Test System Applying Array Antenna Technology.........ccccooevveiiiiiiivinescieesene, 123
Takeshi Uchida, Chiharu Miyazaki, Naoto Oka, Koichiro Misu, Yoshihiko Konishi

3-Antenna Height-Scanning-Average Method of EMI Antenna Calibration ..............cccociiiiiiiiinininnecceee 128

Jungkuy Park, Dongchan Jeong, Hun Youn, Myoungwon Seo, Daehoon Yu, Jaeman Ryoo
Hybrid Mom/fem Modelling of Shielding Effectiveness of Loaded Rectangular Enclosures with

F N 01T (0 2 TR T OSSPSR U PR PPTPRTOPTPRPRO 134
Sibel Yenikaya
Analysis of Electromagnetic Resonances in The Case of a Vehicle Using Different Sets of Field Points ................. 139

Serge Tapigue, Marco Klingler, Philippe Besnier, Salah Benhassine, M’Hamed Drissi



A Describing Function Method for Evaluating the Statistics of the Harmonics Scattered from a Non-

Linear Device in @ Mode StIrred CRAMDET ...........ooouv ittt ettt te e st e e be e s ae e e ae e sareebeeeneas 145
Andrew C Marvin, Chen Jiaqi, lan D Flintoft, John F Dawson
Crosstalk Statistics Via ColloCation METNOM ............ocuiiiiiiiii ettt et ete e et e s sbe e s e e e saeesnbe e 151

Fatou Diouf, Flavio Canavero
Decoupling Capacitor And Low Inductance Power Distribution Strategies For Achieving EMC

Compliance: An Educational Approach Using MultiSim And Mathcad ... 157
David Norte

Transient-to-Digital Converter for Protection Design in CMOS Integrated Circuits Against Electrical

L o A I 1 =T o | SRR 162
Cheng-Cheng Yen, Ming-Dou Ker, Chi-Sheng Liao, Tung-Yang Chen, Chih-Chung Tsai
Influence of Rise Velocity of Charge Voltage on Spark Discharge from a Metal Sphere...........cccococeiviiiciniennenn, 166

Hajime Tomita
Characterization and Modelling of Parasitic Emission of a 32-bit Automotive Microcontroller

MoUuNted 0N 2 TYPES OF BGA ...ttt b bbbt h bbbt b e b et s b e b e eb e bt st e b e et ebeabe b 171
Eric Rogard, Bertrand Vrignon, John Shepherd, Richard Moseley, Etienne Sicard

An Innovative Methodology for Evaluating Multi- Chip EMC in Advanced 3G Mobile Platforms ...........c.ccccce..... 177
S. Akue Boulingui, C. Dupoux, S. Baffreau, E. Sicard, N. Bouvier, B. Vrignon

Electromagnetic Penetration Studies for Three Different Aircraft...........ccooiiiiiiii 183
Chriss A. Grosvenor, Robert Johnk, David Novotny, Dennis Camell, Galen Koepke, Nino Canales

Directive Wavefronts Inside a Time Reversal Electromagnetic Chamber ... 189
Houmam Moussa, Andrea Cozza, Michel Cauterman

EMC Issues of POWer EIECIIONIC CONVEITELS .........oiiiiiiiiiieiesieit ettt sttt bttt ebe st b nnes 195
Pavel Drabek , Vaclav Kus

Parameterized Models for Crosstalk Analysis in High-Speed INterconNects ..........cccovieiiieneieicienc e 201

Francesco Ferranti, Tom Dhaene, Luc Knockaert, Giulio Antonini

Potential Interference Issues Between FCC Part 15 Compliant UHF ISM Emitters and Equipment

Passing Standard Immunity Testing REQUIFEMENTS ..........ciiiiiiiiiiieieieese ettt eseeresbenees 207
David R. Novotny, Jeffrey R. Guerrieri, Daniel G. Kuester

An Analytical Study on the Relationship Between the Surface Conditions of the Rotary Slide Contacts

AN e NOISE WAVETOIMS. ..ottt b e e er s 212
Atsuo Mutoh, Shuichi Nitta, Reiko Koyama

A GHz Common-mode Filter Using Negative Permittivity Metamaterial on Low Temperature Co-fire

(O] - 1o T ol (I O O TSN o] = OO SO 218
Chung-Hao Tsai, Tzong-Lin Wu

Shielding Effectiveness and Coupling of Cavity Connection Excited by UWB PUISE ..........cccooeiiiiiinieniniecceee 222
Qun Wu, Shaoging Zhang, Lukui Jin, Yue Wang

Effect on Electric Field of Foam BIOCK iN GTEM Cell ..o 226
Ifong Wu, Shinobu Ishigami, Kaoru Gotoh, Yasushi Matsumoto

Novel Electromagnetic Field Measuring Instrument with Real-Time Visualization .............cccocoovviinincininiencnen, 231

Jean Rioult, Divitha Seetharamdoo, Marc Heddebaut
Electromagnetic Topology Combined with Mode Matching for the Electromagnetic Field Penetration

Analysis of an APErture BACKE CaVILY .........co.iii ittt ettt b ettt eeaesbesbesee e esesseeneseesaens 237
Yoon-Mi Park, Younju Lee, Joonho So, Changyul Cheon, Young-Seek Chung , Hyun-Kyo Jung

Achieving EMI Compliance with DVI and HDMI on Defense/Aerospace Platforms...........cccocoveveiiienineiscsenne 243
John G. Kraemer, John A. Shaw

Electrostatic Discharge Analysis of Multi Layer Ceramic CapacitorS.........cccvveiiiieviiiienisesieieesie s ee e 249
Cyrous Rostamzadeh , Hamidreza Dadgostar, Flavio Canavero

Shielding Effectiveness of Artificial Magnetic Screens in the VHF Band...........cccooeiiiiiiiiniiccinee e 255
Rodolfo Araneo, Salvatore Celozzi, Giampiero Lovat

Examinations of Higher Order Mode Cutoff Frequencies in Symmetrical TEM Cells..........cocooiiiiiininiininenee, 261
Zhong Chen

Predicting Noise Voltage from Trace Crossing Split Planes on Printed Circuit Boards ...........cccccocoevvivineinieencne. 267
Weifeng Pan, Samuel Connor, Bruce Archambeault

Analysis of Antenna Behavior in a Multipath Environment Generated by a Reverberation Chamber..................... 273
Andrea Cicchi, Valter Mariani Primiani, Franco Moglie

Aspects of Field Statistics Inside Nested Frequency- Stirred Reverberation Chambers ... 279
Yuhui He, Andrew C Marvin

On the Zero Crossing of Distant Electromagnetic Fields Radiated by Lightning.........c.ccocoooiiiiiiniiicieceec 285
A. Shoory, F. Rachidi, M. Rubinstein, R. Moini, S. H. H. Sadeghi

Solution for the Reduction of Electromagnetic Influences from an Electric Driving System ..........cccccoveiniinnenn, 289

Petre-Marian Nicolae, Ileana-Diana Nicolae, loana-Gabriela Sirbu



Multiwall Carbon Nanotube Vias: An Effective TL Model for EMC Oriented AnalysisS..........ccccooiiiineneinniniencnn. 295
M. S. Sarto, A. Tamburrano

The Time Domain Response 0f BCT TranSfOrMEIS........cviiiiiiiiieii sttt ettt ane 301
James McLean, Robert Sutton

Reduction of In-Band Intermodulation Products Caused by Adjacent Channel Signals Via The Design

Of Linear Out-Of-Band BERAVIOK ...........cciiiiiiiiiicci bbb 307
llteris Demirkiran, Donald D. Weiner, Andrew Drozd, Irina Kasperovich

Hybrid Simulation Method to Analyse Anti-jamming RECEIVEN ........c..ccuiiiiiiiiiiiiee e 313
Xiaomu He, Wenging Chen, Jiantao Li, Qinhua Mo, Chaoxian Zhao, Feng Bian

Improved Technique for Extracting Parameters of Low-Loss Dielectrics on Printed Circuit Boards....................... 317

Amendra Koul, Praveen K. R. Anmula , Marina Y. Koledintseva, James L. Drewniak, Scott Hinaga

FDTD Analysis of Site Free Space VSWR in Test Site Used for Disturbance Measurement above 1

GH Z bbb h bR R R E AR R R R Rt R R R R b et h Rt E b n et b e n e 323
Nobuo Kuwabara, Masataka Midori, Masato Kawabata

Analytical Modeling for Crosstalk Noise Induced by Process Variations Among CNT-based

11 (] gol0] o] 0 [=Tot KT TP T TP TP PP PSP PPN 329
Peng Sun, Rong Luo

Ultra-Wideband and Compact Novel ComDIING FIIEIS ..........ooiiiiiiie e 334
Baharak Mohajer-Iravani, Mahmoud A. El Sabbagh

Bandwidth Improvement of Multilayer Common Mode Filter by Time Domain Method............ccccooociiiiiicinienns 338
Bin-Chyi Tseng, Li-Chun Liao, Jia-Yan Ling

The Electromagnetic (EM) Characterization of the Radiated Environment in the 2.4 GHz Band .............ccccccvcei. 343
Guo Lin, Xiao Li, Li Wei

Radiation Characteristics of Short Unterminated TransmisSSion LINES .........ccooveiiiriiiiiiiieieeceesie e 350

Dheena Moongilan

Effect of the Mutual Inductances Among Grounding Conductors on the Transient Performance of

(€1 o0 aTo [T To KT o To (-SSRSO 356
Bo Zhang, Jinliang He, Rong Zeng, Jun Hu, Zhanging Yu

Source-Stirring and Mechanical-Stirring Reverberation Chamber Measurement Comparison for

900MHZ N L8O0MHEZ.......ciiiiiiiitcieiit et bbbt b ekt b bbb 361
Jakkrit Kunthong, Charles F. Bunting
EM Radiation from Interconnected Surface-Microstrip Line Structures by a Coaxial Cable ............cccccoccoviinenenn. 365

Jakkrit Kunthong, Charles F. Bunting
Far Field Radiated Emission Prediction from Magnetic Near Field Magnitude-Only Measurements of

PCBS BY GENETIC AIGOTTTM......iiiiee ettt ettt et e be st et e e e st e s e ebeebesbesbeseenseseaneanas 371
Hongmei Fan

On the Signal Processing for an Exposure Assessment of Superimposed Magnetic Fields...........cccovviiiiniennnene, 375
Ch. Rueckerl, K. Fr. Eichhorn, H. Bauer

Characterization of the Electromagnetic Environment in a Hospital and Propagation Study .............ccccoeevevinnenn. 379

Nickolas J. Lasorte, W. Justin Barnes, Hazem H. Refai

Quantifying Stirred and Unstirred Components in Reverberation Chamber with Appropriate
IS = L 1 1o USSP 385
G. Lerideau, E. Amador, P. Besnier, C. Lemoine

On the Quantification of the State-of-the-Art Models for Skin-Effect in Conductors, Including Those

With NON-ReCtaNQUIAr CrOSS-SECLIONS ........ccviiiieiieitiiieie ettt sttt ettt tesbe st et e st e seetesbesbeseenseseeseatestentens 390
Brian Curran, Ivan Ndip, Stephan Guttowski, Herbert Reichl
Numerical and Experimental Investigation of Unstirred Frequencies in Reverberation Chambers.............cccccov..e.. 396

Valter Mariani Primiani, Franco Moglie, Vittorio Paolella
Interference Voltage and Interference Threshold in Pacemakers with Unipolar and Bipolar

LT 1 0o TSRS 401
Sven Hille, Karl Friedrich Eichhorn, Karl-Heinz Gonschorek

Calibration of Electric-Field Probe Using Open-Ended WavegUIES ............cocevriiriieinieiinensesee s 407
Shinobu Ishigami, Ifong Wu, Ken-Ichi Sato, Kaoru Gotoh, Yasushi Matsumoto

HEMP Field Coupling With Buried Power Distribution Cables...........ccccoiiiiiiiiiiiciic e 412

K. Sunitha, M. Joy Thomas

A Flexible EMI Measurement Sheet to Measure Electric and Magnetic Fields Separately with

Distributed ANTENNAS AN LSI'S ....c.iiiiiiiiieei bbbttt b b b et e bt bt st be e et e ne et 418
Naoki Masunaga, Koichi Ishida, Zhiwei Zhou, Tadashi Yasufuku, Tsuyoshi Sekitani, Takao Someya, Makoto
Takamiya, Takayasui Sakurai

Electromagnetic Field Coupling into Cardiac Pacemaker Systems - Numerical Simulation Using Body

Models With DiSPersive DIBIECTIIC TISSUBS ........ciiiieriiierieietisestesieiee st esteste st esse e sse e sbesae s esseseesestesbessessessessesessessesen 423
Stefan Schenke , Lars-Ole Fichte, Florian Sutter, Markus Clemens, Stefan Dickmann



Analytical Modeling of Power Distribution Network with Embedded Electromagnetic Bandgap

SEFUCTUR ...ttt bbbt h bt e s oo bt e st e b £ e R b e e b £ 21 s e b £ oAb oA h £ 2R e e R £ e R b e Ah £ e E e AR e e b e e b e e sbeebeen b e nbeeseenbeennesbeenes 427
Chulsoon Hwang, Jaemin Kim, Yujeong Shim, Joungho Kim

A Realtime Time-domain EMI Measurement System for Measurements Above 1 GHZ..........c.cccovvineiniiencennn 432
Stephan Braun, Christian Hoffmann, Arnd Frech, Peter Russer

Impulsive Noise Measurement Methodologies for APD Determination in M2M ENvironments...........c.ccoceeevvevvennn. 436
José Chilo, Carl Karlsson, Per Angskog, Peter Stenumgaard

A Method to Decrease Computation Time of FDTD Calculations for Low Frequency Excitations.............cccccccoeuee 440
Emmanuel Perrin, Christophe Guiffaut, Fabrice Tristant, Alain Reineix

Study on the Electromagnetic Influence of DC Bias on the Power Transformer ............ccocoooiiiiiiinenencicecc e 445
Yinghui Chen, Tiebing Lu, Lin Li, Zhibin Zhao

EMI Disruptive Effect on Wireless Industrial Communication Systems in a Paper Plant..............ccccocoviinciniennns 449
José Chilo, Carl Karlsson, Per Angskog, Peter Stenumgaard

Automated Measurement of Intermittent Signals Using a Time-domain EMI Measurement System................c...... 453
Hassan Hani Slim, Stephan Braun, Engin Gilten, Arnd Frech, Peter Russer

On-Site EMC Testing and INterference PreVENTION. ..........ccciiiiiiieieee et 457
Thorsten Schrader, Klaus Miinter, Christian Jastrow, Ahmad Daneschnejad, Thomas Kleine-Ostmann

Time-Domain EMI Measurements in the Presence of Ambient NOISE ..........cooco i 462
Arnd Frech, Stephan Braun, Peter Russer

A Multi-Fidelity Modelling Approach for Cosite Interference ANAlYSiS.........cocovviiiiiineiiiciee e 466
Fred German , Matthew Young , Matthew C. Miller

Why Increasing Immunity Test Levels is Not Sufficient for High-Reliability and Critical Equipment.................... 472
Keith Armstrong

EMI Prediction in Switched Power Supplies by Fullwave and Non-linear Circuit Co-simulation...............cccccceue.ee. 478
Ankit Bhargava, David Pommerenke, Keong Kam, Xin Chang, Federico Centola, Cheung-Wei Lam, Robert
Steinfeld

Exposure Assessment of a Distributed ANtENNA SYSTEM ........ociiiiiiiiieiiieeie ettt sresbenees 484
Ola H. Darwish, Linda Dawson, lan D Flintoft, Andrew C Marvin

Differential Mode Noise on the PCB's Signal Traces Converted from External Common Mode Noise..................... 490
Naoto Oka, Takefumi Kumamot, Koichiro Misu, Shuichi Nitta

SAR Numerical Analysis of the Whole Human Body Exposed to a Random Field.............ccccoeoiiiiinininciice 495
Roberto De Leo, Valter Mariani Primiani , Franco Moglie, Anna Pia Pastore

Optical Scanning Probe System for Electromagnetic Near Field Measurements ...........ccccoooeoeeienineneneneeiesese s 501

Masanori Takahashi, Katsumi Kawasaki, Hiroyuki Ohba, Tomokazu Ikenaga, Hiroyasu Ota, Tatsuru Orikasa,
Nobuyasu Adachi, Kazushi Ishiyama, Ken Ichi Arai

EMC Guideline for Synchronous BUCK CONVEITEr DESIGN........ccciuiiiiiiiiiiiiitesieie ettt 507
Keong Kam, David Pommerenke, Federico Centola, Cheung-Wei Lam, Robert Steinfeld

Recent Improvements to Dual Ridge Waveguide Horn Antennas: The 200MHz to 2000MHz and

L1BGHZ 10 A0GHZ MOUEIS ...ttt ettt b e bt be s e e b e e e me e bt e bt ebeee e b e e em e e b e eb e et e sbeebe e ensareanennas 513
Vicente Rodriguez
Assessment of the Power Balance Method for E field Calculations in ComplexX Cavities.........c.cooevveeneiennerncenenns 517

André Schaffar, Yannick Herlem

Analysis of the Propagation of Electromagnetic Disturbances Inside Integrated Circuits Using Direct

Power Injection and Near-Field SCaNNING ..........ccooi e bbb 522
Ali Alaeldine, Lakhdar Bouchelouk, Richard Perdriau, Mohamed Ramdani

Efficient Wide-Band Interpolation of MoM-derived Frequency Responses Using Stoer-Bulirsch

AN Lo To] )1 0 o [OOSR 527
Andrzej Karwowski

Predicting Multimode Chassis Resonance of Single or Nested Rectangular Computer ENCloSUreS...........ccoccovvevenns 531
Todd W. Steigerwald

Fast Memory-Efficient Full-Wave 3D Simulation of POWEF PIANES .........c.ccccviiiriiiiiieiieie e 537
T. V. Narayanan , Krishna Srinivasan, Madhavan Swaminathan

Comparison of Shielding Effectiveness Approximations to Measurements for Perforated Shields ..............cccccc...... 543

Jeffrey C. Hailey
A Novel (Non Sinusoidal) Signal Delay and Attenuation Measurement of Long RF Cables with

A oL T L] (N 1 Rl T g AT g 0 LSOO 547
Michael Royer, Robert Flake
Design of Composite Materials Using a Genetic AIgOrithm ..........coooiiiiiiiii e 553

Heng Yang, Jianxiang Shen, Ji Chen, Chris Fuller

Measurement of Dielectric Properties of Carbon Nanotube Networks Used to Build Planar

TFANSIMISSION LLINES ... ittt bttt h bbbt s b e b b e st e b e b e e bt e b e b e ne et e bt e bt e bt e b e ebe st et e s e entebeane 557
Mahmoud A. El Sabbagh, Samir M. El-Ghazaly



Block Latency Insertion Method (Block-LIM) for Fast Transient Simulation of Tightly Coupled

TFANSIMISSION LEINES ...ttt ettt b et et e e ae et e e b e e bt s e e b e e e m e eb e e Rt eb e ehe e b e neemteseemeabeebeabeseenbeseaneabesaea 563
Tadatoshi Sekine, Hideki Asai

Electromagnetic Field Measurement Using Circular Wire SCAtLErers..........oovovieiiriensensieisiee st 568
Takehiro Morioka

Searching for the Elusive Correction Factor Between 3m and 10m Radiated Emission TestsS ..........ccocevevverieeinnnenn, 573
Ed Blankenship, David Arnett, Sidney Chan

Relevant Parameters of SPICE3 MOSFET Model for EMC ANAIYSIS.........cccooiiiiiiiiiiienee s 579

Jaleleddine Ben Hadj Slama, Slim Hrigua, Francois Costa, Bertrand Revol, Cyrille Gautier

A Novel Method of Mitigating EMI on Implantable Medical Devices: Experimental Validation for

UHF RFID REAUEI/MWVIITEIS ....vviiveeieite ettt ettt st et s et s b et s te e st e s be e st e sbeeseesbe e st e s beese e beeasesbeessesbeenbesbeereenbeenbesreesnenteanrs 584
Yoshifumi Kawamura, Shunichi Futatsumori, Takashi Hikage, Toshio Nojima, Ben Koike, Hiroshi Fujimoto,
Takeshi Toyoshima

A Near Field 3-Antenna Method for Short Monopole Antennas in Low Frequency Bands............ccccocviniininennne 590
Masanori Ishii, Yozo Shimada

Measurement of Electromagnetic Parameters and FDTD Modeling of Ferrite COres........ccooooeiiniiinencinesencee 594
Jianfeng Xu, Marina Y. Koledintseva, Yongxue He, Richard E. Dubroff, James L. Drewniak, Bill Matlin, Andrea
Orlando

Relationship Between Connector Contact Points and Common-Mode Current on a Coaxial

TFANSIMISSION LLINE ...ttt b e bbbt b bt st b e e a b e bt e b e e bt e bt b nb et e bt e st e bt ekt e b et et e e enenbeane 600
Yu-Ichi Hayashi, Takaaki Mizuki, Hideaki Sone

A Novel Interconnected Patch-Ring (IPR) Structure for Noise 1S01ation ...........cc.ccoeiiiiiiiiineieee e 604
Ivan Ndip, Stephan Guttowski, Herbert Reichl

Using a Single-Ended TRL Calibration Pattern to De-Embed Coupled Transmission Lines...........cc.ccocenereriniennne. 610
Jianmin Zhang, Qinghua B. Chen, Zhigiang Qiu, James L. Drewniak, Antonio Orlandi

Impedance of an Infinitely Large Parallel-Plane Pair and Its Applications in Engineering Modeling...................... 616
Arun Reddy Chada, Yaojiang Zhang, Gang Feng, James L. Drewniak, Jun Fan

Developing an Sl Tool Set for Engineering Design Discovery, Physical Insight, and Education.............c.cccccceevnenne. 621
Amendra Koul, Andrew Conrad, Russell Jackson, Alex Packard, Jianjian Song, Edward Wheeler, James L.
Drewniak

Investigation of Mixed-Mode Input Impedance of Multi-Layer Differential Vias for Impedance

IMIAECHING WITN TEACES .. e titeiitiete ettt ettt b e bt e s e e st te et e b e e et e e e Rt e b e e b e et e b et e e e st e seebe et e s besbeseensereabennin 627
Hanfeng Wang, Wheling Cheng, Jianmin Zhang, John Fisher, Lin Zhu, James L. Drewniak, Jun Fan

Design of Impedance Matching Couplers for Power Line ComMmMUNICAtIONS...........ccoiiiiirineiiieeseese e 632
Rodolfo Araneo, Salvatore Celozzi, Giampiero Lovat

Transient UWB Antenna Characterization in GTEM CellS ... 638
Holger Thye, Sebastian Sczyslo, Gunnar Armbrecht, Sven Dortmund, Heyno Garbe

Equivalent Mixed-Mode Characteristic Impedances for Differential Signal Vias...........c.cocoviieiiiiiieninciineee, 644
Siming Pan, Jun Fan

Conducted EMI Simulation of Switched Mode POWEE SUPPIY .....ocvoiiiiiiiiiieeee e 650
Hongyu Li, David Pommerenke, Weifeng Pan, Shuai Xu, Huasheng Ren, Fantao Meng, Xinghai Zhang

Active Probes for Creating H-Field Probes for Flat Frequency RESPONSE .........cccevveieiiiiiiisenesieiee s siesieseeseeanens 656
Surbhi Mittal, Ji Zhang, David Pommerenke, James L. Drewniak, Kuifeng Hu, Xiaopeng Dong

A Measurement Technique for ESD Current Spreading on A PCB using Near Field Scanning............c.ccoceovenennne 662
Wei Huang, David Pommerenke, Jiang Xiao, Dazhao Liu, Jin Min, Giorgi Muchaidze, Soonjae Kwon, Ki Hyuk
Kim

Investigation 0f Crosstalk AMONG VIaS.........ciiiiiiiiiii ettt b et e b e e se et e besbe st et et eseereabe e e 668
Songping Wu, Jun Fan

On the Role of Essential Higher Order Modes in @ GTEM Cell.........ccoooiiiiiiiiieee e 673
David Pouhe, Gerhard Monich

Frequency-Dependent Via Inductances for Accurate Power Distribution Network Modeling............cccccooeiiiiencnee. 678
Liehui Ren, Jingook Kim, Gang Feng, Bruce Archambeault, James L. Knighten, James Drewniak, Jun Fan

Full Wave Model for Simulating a NoiseKen ESD GENEIAtOF..........ccooviieiiiiiienieiece ettt sre e nees 684
Dazhao Liu, Argha Nandy, David Pommerenke, Soon Jae Kwon, Ki Hyuk Kim

Real World ASD Interference Case Study with Modeled SOIULIONS............cccciiiiiiiiciie e 691

Kermit O. Phipps, Philip F. Keebler, Robert F. Arritt
Finding Return Current Paths Via Synchronized Measurements in a Multiphase DCDC Buck

(O] 01V =T (=T T T T TP PP P TR PR PR PP PPN 697
Peng Shao, Frank Chang, Chris Reade, Ponniah llavarasan, David Pommerenke

EM Emission of Differential Signals Across Connected Printed Circuit Boards in the GHz Range............cccccoeueee. 702
Xiaomin Duan, Bruce Archambeault, Heinz-Dietrich Bruens, Christian Schuster

Time-Domain Pulsed Measurements of the NASA Space POWer FaCility ..........coccooviiiiiieininsc e 708

Robert T. Johnk, John D. Ewan, Paul McKenna, Ronald L. Carey, Nicholas Deminco, Kurt A. Shalkhauser



Calibration of a Numerically Modeled Reverberation Chamber ... 714
Vignesh Rajamani, Charles F. Bunting, James C. West

The Present Status of the International Automotive EMC Standards ...........ccccoveiriiiiinieincseesecee s 719
Poul Andersen

Time Domain Measurements in AUTOMOtIVE APPLICATIONS. ........cciiiiiiiii it are 724
Wolfgang Winter, Markus Herbrig

Design Limitations of Powertrain Electronics - Automotive EMC Challenges -..........ccccooeiiiiiiiiiinneniieesesee 731
Jean-Roger K. Kuvedu-Libla

Proposal for the Validation of Absorber Lined Shielded Enclosures for CISPR 25 Emission Tests.........ccccceeveuenee. 737
Franz-Josef Bongartz, Jens Deckers, Michael Heina, Holger Hirsch, Jakob Mooser, Jean-Claude Nickel, Martin
Seiger

Improving Monopole Radiated Emission Measurement Accuracy; RF Chamber Influences, Antenna

Height and Counterpoise Grounding (CISPR 25 & MIL-STD-461E vS MIL-STD-461F) .......ccccoeoviininineirieencen 742
Craig W. Fanning

Electrothermal Nonlinear FET Modeling for Spectral PrediCtion ... 748
Charles Baylis, Lawrence Dunleavy

Sub-Octave-Tunable Microstrip NOTCh FIlTEr .........ooiiiii et sae 752
Douglas R. Jachowski, Andrew C. Guyette

A Mobile Propagation MeasUremMENTt SYSEEIM .........ccuiiiiiiiiiee ittt te st et et eebeste st e e e ssesaeseesesresaens 756
Robert T. Johnk, Peter Papazian, Paul McKenna, Nicholas Deminco, Geoffrey Sanders, Heather Ottke

Classifying Facilities with Respect to Intentional EMI...........ccccooiiiiiiiii e 762
Daniel Mansson, Mats Béckstrom, Rajeev Thottappillil

EMT Based Methodology for the Vulnerability Analysis of Complex Systems to IEMI ..., 768
Richard Kanyou Nana, Stefan Dickmann, Benedikt Schetelig, Jules Keghie, Frank Sabath

Susceptibility of IT Network Systems to Interferences By HPEM ... 774
F. Brauer, F. Sabath, J. L. Ter Haseborg

Risk Potential of Radiated HPEM ENVIFONMENTS........cciiiiiiiiiie ettt sbe st st sessestesseneen 780
Frank Sabath, Heyno Garbe

Special Coupling Effects of UWB Pulses to Short Signal TraceS.........cccviieiiiiieiiiieiesece e e 786
Sven Fisahn, Heyno Garbe

Mode Conversion Effects in Multi-Gbps Telecommunications Blade SyStem............cccocviiiiiininienineneeeseseee 792

Greg Pitner, Daniel N. De Araujo, Minhong Mi, Bhyrav Mutnury, Moises Cases, Nam Pham
Efficient Methodologies to Study the Signal Integrity of Multi Gb/s Interconnects and Full System

1Y LTSRS 798
A. Ciccomancini Scogna, D. P. Johns

Material Parameter Extraction Using Time-Domain TRL (t-TRL) Measurements.........cc.ccocevveveieiesenesierisnsiesenens 804
Abhilash Rajagopal , Brice Achkir, Marina Koledintseva , Amendra Koul, James Drewniak

Serial Link Engineering: A Novel Jitter/Noise Metric to Qualify Channel Components............cccocvvveneneicencnenn 810
Kumar Keshavan, Tariq Abou-Jeyab

Building Accurate Spice Models for Multi-Gbps Interconnect in Computer SYStEMS .........cccooeirieriieneneieeeeneee 814

Xiaoning Ye, Kai Xiao, Chung-Chi Huang
Using the Feature Selective Validation Technique to Compare CEM Code Predictions and

Measurements of Field Distributions for Cavity Problems...........ccocoiiiiiiiii s 820
Andrew L. Drozd, Irina Kasperovich, Clifford E. Carroll Jr

Using the Feature Selective Validation Technique to Compare Data SEts.........cccooveveiiiiiivineieicie e 826
Bruce Archambeault, A. P. Duffy, A. Orlandi

Application of the Feature Selective Validation Method to Test Site Evaluation..............c.ccoceeeviiiininineicncnenne 832
Colin E. Brench, Bronwyn L. Brench

Application of the Feature Selective Validation Method to Radio Path Loss Measurements............c.ccoccoeeeeinnieennne 837
Bruce Archambeault, Zhenwei Yu

Comparison Among Different Via Models Based on Feature Selective Validation Technique..........c..ccccooceieinreene. 842

Siming Pan, Hanfeng Wang, Jun Fan
Characterization Study of the Feature Selective Validation (FSV) Technique on Simple and Complex

WVAVETOIIINS ... E e h b e bR bbb e bR n et 846
L. Gregory Hiltz

Regulatory Update in Asia PACITIC RIM .......coiiiiie ettt e e b sbe b ean 852
Leslie Bai

New VCCI Program - Kit MOAUIE PrOGIAM ........coiiiiiieiiieise sttt sbe et sestesbeste st e seesessestesseneen 856
Shozo Satake

Understanding KCC Certification: Indispensable Step for Korean IT Market Penetration..........c.ccccoooveneiinienns 860

Bong-Jai Hur



EMC Technology Development of China ...
Jinliang He

Product Certifications for Telecommunication Equipment for China
Daphne Li, Leslie Baii

Radio Product Certifications for RUSSIa.........ccccocevrneiniineiiiciene
Leslie Bai

Author Index





