2019 Joint International
Symposium on Electromagnetic
Compatibility, Sapporo and
Asia-Pacific International
Symposium on Electromagnetic
Compatibility

(EMC Sapporo/APEMC 2019)

Sapporo, Japan
3 -7 June 2019

I E E E IEEE Catalog Number: CFP19EMJ-POD
: ISBN: 978-1-7281-1639-6



Copyright © 2019, The Institute of Electronics, Information and Communication
Engineers (IEICE)
All Rights Reserved

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP19EMJ-POD
ISBN (Print-On-Demand): 978-1-7281-1639-6
ISBN (Online): 978-4-88552-322-9

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

proceedings



TABLE OF CONTENTS

ACCURACY OF INCIDENT POWER DENSITY MEASURED USING RECONSTRUCTING

ALGORITHM FOR COMPLIANCE ASSESSMENT OF DEVICES IN NEAR-FIELD AT

MILLIMETERWAVE FREQUENCIES.........c.o ot bbb bbb n s 43
Kensuke Sasaki ; Kun Li ; Kanako Wake ; Soichi Watanabe ; Junji Higashiyama ; Teruo Onishi

HUMAN EXPOSURE TO WIRELESS CHARGING SYSTEMS FOR ELECTRIC VEHICLES IN

MULTISTOREY CARPARK ..ottt sttt e st e et e e st e et e e st e e teesate e teeasee e s teeanbe e teeesteesnseanteeateeesaeesnseenseennees 48
Zixuan Feng ; Yinliang Diao ; Weinong Sun ; Yaqing He ; Peter Sai Wing Leung
MULTI-BAND ABSORPTIVE FREQUENCY-SELECTIVE REFLECTION STRUCTURES.......c.ccccoevvviiinieninnn 52

Ahmed Abdelmottaleb Omar ; Hao Huang ; Zhongxiang Shen

OPTICALLY TRANSPARENT TITANIUM DIOXIDE BASED COATING WITH ANTI-

REFLECTANCE PROPERTIES IN THE GIGAHERTZ FREQUENCY SPECTRUM FOR

DIRONES ..ottt ettt h et bt e h e e b e bt e bt e h e e e Rt e h e 2R e eh b e AE e e E e oAb e 4R £ e AR e AR £ e AR e AR e e R e e R e e R e e R e e Rt eR e e b e ehe e e e nbeennenneenes 59
C.B.Soh;O.T.Ng; Samuel W. Y. Lim

AN UNEQUAL MUSHROOM-LIKE NEGATIVE FIRST ORDER RESONANCE ANTENNA WITH

BANDWIDTH ENHANCEMENT AND SIZE REDUCTION ...ccciiiiiiitiieiee et 63
Cheng Peng ; Feifei Zhang ; Guanghui Xu ; Chen Chen ; Jin Wang ; Hong-Li Peng

RESULTS OF EMC ROUND ROBIN TEST ON EMISSION AND IMMUNITY TESTS: (3)

CONDUCTED IMMUNITY ROUND ROBIN TEST ...ooiiiiiiiiiiiie sttt sne e nne e 69
Hiro Shida ; Osami Wada ; Takashi Usui ; Kazuhiro Kobayashi ; Hisashi Ninomiya ; Mitsuyoshi Maishima ;
Mikio Okumura ; Yoshitsugu Okuda

VERICATION METHOD OF DYNAMOMETER APPLIED TO ELECTROMAGNETIC

COMPATIBILITY TESTING ...ttt b et sttt b e st bt b e bt s bt e nb e s b e e b e e bt e e b e e b e e bt ebeesbesbeebeaneenbenbeens 73
Ma Mingyu ; Jiang Guokai ; Hou Shuai ; Wang Yun ; Liu Haiming

A NOVEL ESTIMATION TECHNIQUE USING K-ORDER MODELS TO EVALUATE THE

MAXIMUM ELECTRIC FIELD OF MULTIPLE-ANTENNA TRANSMITTERS........ccoooiiii e 78
Dinh Thanh Le ; Kun Li ; Soichi Watanabe ; Teruo Onishi

CALCULATION OF INTERNAL ELECTRIC FIELDS INDUCED IN HUMAN MODELS BY ELF

AND INTERMEDIATE FREQUENCY UNIFORM MAGNETIC FIELDS .....ccooiiiiiietec e 83
Yoichi Sekiba ; Kenichi Yamazaki

STUDY OF TDR IMPEDANCE FOR BETTER ANALYSIS TO MEASUREMENT

CORRELATION ...ttt ettt kbt h kb8t b e h ek bbb £ b e et e b e e bt b e b e b et et e st ekt e bt e bt e et ebeane e 88
Yuandong Guo ; Bichen Chen ; Xinglin Sun ; Xiaoning Ye ; Jimmy Hsu ; Jun Fan

ADVANCED PCB LAMINATION MATERIAL DEVELOPMENT FOR HIGH-SPEED

NETWORKING APPLICATION . ...ttt bbbt b e bt btttk e e b bt e e b e b e 92
Yuki Hirokawa ; Tatsuya Arisawa ; Shohei Hanazaki ; Mitsuyoshi Nishino ; Tomoyuki Abe

CHARACTERIZATION OF INSERTION LOSS OF STRIPLINES ON VARIOUS SUBSTRATE

MATERIALS AS A FUNCTION OF TEMPERATURE ..ottt e 96
Jimmy Hsu ; Chong-Jin Ong ; Xiaoning Ye

COPPER TREATMENT INVESTIGATION ON HIGH FREQUENCY PCB ELECTRICAL

CHARACTERISTICS ...ttt b bt h ekt b b e b e h e bt E bbbttt b e bt bbb e e bt 100
Jay Lin ; Jimmy Hsu

INVESTIGATION OF POSSIBLE EM INTERFERENCE OF AUTOMOTIVE MULTI-GIG

COMMUNICATION LINK IN THE FM AND DAB RANGES USING 3D FIELD SIMULATION .......ccooveivennene 104
Sanaz Mortazavi ; Detlef Schleicher ; Diana Eremyan ; Anna Gheonjian ; Iskander Badzagua ; llona Danelyan ;
Roman Jobava ; Ali Sinai ; Friedel Gerfers

COMSOL ANALYSIS FOR ELECTROMAGNETIC INDUCTION TO TELECOMMUNICATION

LINE BY MAGLEYV TRAIN ..ottt ettt st e et s e e e be e et e e sate st e e s taeesbeesabe e beesrbeesasesabeestneesreesnreenres 108
Masamitu Tokuda ; Yoshimasa Sakai ; Junki Yarita ; Atsuhiro Nishikata

MODE CONVERSION IN DC-DC CONVERTERS WITH UNBALANCED BUSBARS .........cccooi i, 112
S. Negri ; X. Wu ; X. Liu ; F. Grassi ; G. Spadacini ; S. A. Pignari

OVERVIEW OF GEOMAGNETIC STORM COUPLING TO APOWER GRID......c.cccoooiiiiiieeieeecee e 116

Edward B. Savage ; William A. Radasky

SETTING REFERENCE LEVEL IN HUMAN SAFETY GUIDELINES VIA CORTICAL NERVE

ACTIVATION INTERCOMPARISON AT TF ..ottt ane 162
Jose Gomez-Tames ; Essam Rashed ; Akimasa Hirata ; Thomas Tarnaud ; Emmeric Tanghe ; Tom Van De Steene
; Luc Martens ; Wout Joseph



THE EFFECT OF STATIC MAGNETIC FIELD EXPOSURE TO DRIVERS COGNITIVE
N = I SRS 166
Yaqging He ; Peter S W Leung

CIRCUIT DESIGN FOR COMMON-MODE NOISE REJECTION IN BIOSIGNAL ACQUISITION

BASED ON IMBALANCE CANCELLATION OF ELECTRODE CONTACT RESISTANCE........ccccoeriiiiiene, 171
Minghui Chen ; Daisuke Anzai ; Jianging Wang ; Georg Fischer

ELECTRICAL CHARACTERIZATION METHODOLOGY FOR RAW CABLE UP TO 30 GHZ ..........cceevenee. 179
Leo Lee ; Edward Lee ; Eric Hsiao ; Jimmy Hsu ; Cucumber Lin

MODIFIED CHANNEL QUALITY COMPARISON FOR PCI EXPRESS* 4.0.....cccooiiiiiieieiie e 183

Thonas Su ; Denis Chen ; Jimmy Hsu ; Y. L. Li

ADVANCED CHANNEL ANALYSIS METHOD USING CHANNEL QUALITY COMPARISON

AND DESIGN OF EXPERIMENTS ...ttt ettt st ettt ae et sat e e te e e sae e saesnbe e teeesteesnbeanbeesnaeenneesnseenees 187
Denis Chen ; Thonas Su ; Jimmy Hsu ; Y.L. Li

A HIGH-FREQUENCY MOTOR MODEL CONSTRUCTED BASED ON VECTOR FITTING

LAY 1 [ T PSRRI 191
Ying Xiong ; Xiaojian Li ; Yan Li ; Xiaofan Zhao

LINEARITY EVALUATION OF VOLTAGE-BASED DRIVE SIDE THREE-PHASE CM/DM

SEPARATION ...ttt ettt s bt e e e st e et e ste e e s teeaseeanseeasee et e e asteenseeesee e s eeamte e seeeneeean e e enseeaseeenseenneeanteenreennneenn 195
Julian Dobusch ; Daniel Kuebrich ; Thomas Duerbaum

RESEARCH ON COUPLING MEASUREMENT METHOD OF INVERTER IN HIGH VOLTAGE

ELECTRIC DRIVE SYSTEM ..ottt b et b e h b stttk et b e st st e e s b e e naenbeanean 200
Xiuli Nie ; Xiaolin Du ; Ji Zhao ; Luyu Zong ; Tiannan Wang ; Xiaofan Zhao

CONDUCTED EMISSIONS FOR DIFFERENT CONVERSION RATIOS OF GAN-BASED

SYNCHRONOUS BUCK CONVERTER.....oci ittt sttt sttt ssae et esneaaneesneeennaennneanns 204
Josip Bacmaga ; Raul Blecic ; Adrijan Baric

ESTABLISHMENT OF ESD GENERATOR MODEL FOR TRANSIENT SUSCEPTIBILITY

ANALYSIS FROM CHIP TO SYSTEM LEVEL ......coiiie ettt sttt s naa e snae et e s e e nneeaneas 209
Han-Nien Lin ; Bo-Ning Ko ; Jeffrey Yen-Ting Lin ; Tzu-Hao Ho ; Min-Shang Lin ; Chia-Hung Su

ANALYSIS OF PCB RETURN PATH CONFIGURATION EFFECT ON TRANSIENT ESD

SUPPRESSION. ...ttt sttt sttt s ek e e st e s b4 a1 e e e b e e Rt e e b4 a8 e e ke e s e e b e e st e been b e s bt e be b e e st e s b e e r e e beeneenbennes 214
Han-Nien Lin ; Jia-Yu Huang ; Yu-Chun Huang ; Min-Shang Lin ; Tzu-Hao Ho ; Chia-Hung Su

STUDY ON SECONDARY ELECTRON EMISSION OF HIGH POWER MICROWAVE FERRITE

LAY I L N 0 SRS 218
Jing Yang ; Wanzhao Cui ; Yun Li ; Guanghui Miao ; Qi Wang

DESIGN AND ANALYSIS OF AN ACTIVE SIMULTANEOUSLY SWITCHING OUTPUT NOISE

REDUGCTION SCHEME.........ooiiiiit ettt sttt e st e st e et e e s e e s aeeaabe e s teeesteesateenbeesteeesteesnseenteeenneesneesnreenres 222
Shinyoung Park ; Subin Kim ; Taein Shin ; Joungho Kim

A STUDY ON FDTD ANALYSIS METHOD OF DIFFERENTIAL LINES INCLUDING

DIELECTRIC LOSS AT GHZ BAND ..ottt sttt sttt e b sbe e b et et be et e sbeentesbeenbenbeeraenbean 227
Taiki Yamagiwa ; Masahiro Tomioka ; Ren Kitahara ; Atsushi Nakamura ; Yoshiki Kayano ; Takashi Kasuga

THE STUDY ON STATISTIC CHARACTERS OF THE TRANSIENT RESPONSE OF TWISTED

WIRE PAIRS ILLUMINATED BY A STOCHASTIC ELECTROMAGNETIC PULSE ..., 231
Youjie Yan ; Jinhong Wei ; Fanghong Huang ; Binwen Wang ; Wanzeng Cai

DEVELOPMENT OF THE HYPERBAND HPEM SIMULATOR SATISFIED WITH IEC61000-4-36

ST A N 1N 5 PSSR 235
Young-Kyung Jeong ; Dong-Gi Youn

ACCURATE EVALUATION OF TRANSMISSION LINE MODEL AT HIGHER FREQUENCIES

FOR CHARACTERISING FIELD-TO-WIRE COUPLING OF COATED TWISTED-WIRE PAIR

WITH A GROUNDED CONDUGCTOR ...ttt sttt s aaa e saeeanteesteaasbeessseasteesseeaseessasasseessseansessses 239
Xu-Qi Chen ; J. X. Chen ; Q. F. Liu ; Y. Xie ; Oussama Gassab ; Liang Zhou ; Wen-Yan Yin

TREE STRUCTURE NETWORK: A LEARNING-BASED DEEP NETWORK FOR

CLASSIFICATION OF CPU INSTRUCTION THROUGH EM SIGNAL ....cccooiiieece e sne e 246
Hao-Yu Fang ; Shih-Yi Yuan ; Po-Yen Lin ; Sy-Yen Kuo

A PRACTICAL EVALUATION METHOD FOR EM INFORMATION LEAKAGE BY USING

AUDIBLE SEIGNALL ..ottt ettt sttt sttt ae st e st e s bt a1t e be a8t e e b4 o8t e ek e a8 e e bt e Re e b e a8 e e b e e b e et e eneenbeebe e besneenaenbeen 250
Ryota Birukawa ; Takaaki Mizuki ; Hideaki Sone ; Yu-Ichi Hayashi

INVESTIGATING SIMULTANEOUS SWITCHING NOISE DISTRIBUTION IN FREQUENCY

DOMAINS BY NEAR FIELD SCAN ...ttt sttt ste e essteesteeastaessaaanteesseeastaesseeanseeaseeetaesnseanseessenesseesnseenses 254
Bo-You Chen ; Wei-Chiao Wang ; Min-Jun Guo ; Sung-Mao Wu ; Chia-Hung Su ; Min-Shang Lin

NOVEL GATE-GROUNDED NMOS TRIGGERED DEVICE STRUCTURES FOR FD-SOI ESD

[ @ I I =T G I 1 RSB 258
Lizhong Zhang ; Yuan Wang ; Xiaotian Chen ; Yandong He ; Ru Huang



CO-DESIGN CIRCUIT SIMULATION TO INVESTIGATE THE FAILURE OF DEVICES UNDER

SURGE STRESS......c o tii ittt e st st e e e st e et e st e e e et e asee e teeasee e seeasteenseeasee e s eeante e seeeneeeaseeamseeaseeesseenneeenseenrennnsaenn 262
Yize Wang ; Yuan Wang ; Yunhao Li ; Ru Huang

RFI ENHANCEMENT TECHNIQUE FOR FPCB DESIGN USING TROMBONE TRANSMISSION

LINE STRUGCTURE ..ottt b kbbbt bt b et h ekt b bt b et e bt e bt bt e bbb et ebeane s 266
Seunghyuk Lee ; Hai Au Huynh ; Youngbong Han ; Daehan Choi ; Soyoung Kim

DESIGN METHODOLOGY OF PASSIVE EQUALIZER FOR GDDR6 MEMORY TEST ......cccooiiiiiininieien 270
Subin Kim ; Seongguk Kim ; Hyesoo Kim ; Kyungjun Cho ; Joungho Kim

A NOVEL GATE-COUPLED NMOS (GCNMOS) FOR FD-SOI ESD PROTECTION ......ccccoiiiieineicieeeeceieine 274
Xiaotian Chen ; Yuan Wang ; Lizhong Zhang ; Ru Huang

IMPACT OF WIRELESS BODY AREA NETWORK TO MEDICAL ELECTRONIC EQUIPMENT.........c.c....... 280

Shinobu Ishigami

FREQUENCY-DOMAIN CHARACTERIZATION AND MODELLING OF A MULTI-LAYER

CERAMIC CAPACITOR FOR RF APPLICATIONS ..ottt et 285
Hrvoje Stimac ; Raul Bleci¢ ; Renaud Gillon ; Adrijan Baric

STUDY ON TEMPERATURE IMPACT OF THE DIELECTRIC MATERIAL LOSS FOR AIP

APPLICATION L.ttt et b e bt bt e et b e e R b e e b £ e R e e R e oAb e 4 b £ 2R e e ek e 4R b e Ab £ 2R e e b e eR b e AR e e R e e eb e eabenbeebeenbeabeenenrean 289
Hung-Chun Kuo ; Ming-Fong Jhong ; Chen-Chao Wang

ELECTRICAL PERFORMANCE COMPARISON BETWEEN COAXIAL AND NON-COAXIAL

SILICONE RUBBER SOCKET .....cotiitieititieite sttt sttt sttt sttt et s he et b e sbeshe e te s beebesheesae st e enbesbeenbesbeebesneenbesreens 293
Junyong Park ; Taein Shin ; Seongguk Kim ; Hyunwook Park ; Daehwan Lho ; Kyungjun Cho ; Hyesoo Kim ;
Joungho Kim ; Michael Bae ; Dongho Ha

EYE DIAGRAM PREDICTION FOR INPUT/OUTPUT BUFFER INFORMATION

SPECIFICATION-ALGORITHMIC MODELING INTERFACE (IBIS-AMI)......coiiiiiiiiieeee e 297
Junyong Park ; Seongguk Kim ; Taein Shin ; Daehwan Lho ; Hyunwook Park ; Gapyeol Park ; Joungho Kim

JITTER ESTIMATION IN A CMOS TAPERED BUFFER FOR AN APPLICATION OF CLOCK

DISTRIBUTION NETWORK ... .ottt sttt b et b e bt b e sb e s bt et e bt sb e s b e e se e et e enbenbeenenbeaneas 301
Muhammed Suhail Illikkal ; Jai Narayan Tripathi ; Hitesh Shrimali

SOLVING POISSON'S EQUATION USING DEEP LEARNING IN PARTICLE SIMULATION OF

PIN JUNGCTION L.ttt b e bbb a b b4 s e b e e H b e b e e b e e Rt h b e A b e e h e e bt e bt s b e e s e e b e e b e b e n b e e b ane s 305
Zhongyang Zhang ; Ling Zhang ; Ze Sun ; Nicholas Erickson ; Ryan From ; Jun Fan

STUDY OF PROPAGATION CHARACTERISTIC ANALYSIS OF A MICROSTRIP LINE

PLACED ON GROUND SLOT ASYMMETRICALLY ...ttt 309
Hikaru Akiyama ; Teruo Tobana ; Yoji Isota

A FAST TIME DOMAIN PMCHW EQUATIONS FOR PREDICTING TRANSIENT RESPONSES

OF DIELECTRIC OBJECTS ..ottt bttt b b bttt b bbbttt e 313
Li Huang ; Hao-Xuan Zhang ; Liang Zhou ; Wen-Yan Yin

MODELING AND MEASUREMENT OF EXPOSURE TO REALISTIC NON-UNIFORM

ELECTRIC FIELDS AT 50 HZ ..ot b bbbt e bbb s 334
Ilkka Laakso ; Tuukka Lehtinen

CLASSIFICATION OF AN EMBEDDED SYSTEM INSTRUCTION EMI USING A DEEP

CONVOLUTIONAL NEURAL NETWORK ...ttt sttt sttt b st be s 338
Shih-Yi Yuan ; Po-Yen Lin ; Cheng-You Chang ; Jian-Li Dong ; Chia-Hung Su

DESIGN TECHNIQUE ON REDUCTION OF POWER CROSS REGULATION AND COUPLING

IN DATA CENTER MICROPROCESSOR POWER DESIGN.........cciiiiiiiiiiciiees et 342
Patt Chang ; Y. L. Li ; Falconee Lee

MODELING AND ANALYSIS OF MULTIPLE COUPLED THROUGH-SILICON VIAS (TSVS)

FOR 2.5-D/3-D ICS..... ittt ettt sttt h e bt et e e b e et et e st e Rt e E £ e b e e beee e b e e eRe e b2 e beeb e ee et et en s emeebeebeseeebe e ensareanennas 346
Kyungjun Cho ; Youngwoo Kim ; Junyong Park ; Hyesoo Kim ; Seongguk Kim ; Subin Kim ; Gapyeol Park ;
Kyungjune Son ; Joungho Kim

MODELING AND ANALYSIS FOR MOS CAPACITANCE OF TSV CONSIDERING

TEMPERATURE DEPENDENC E .......c.ooiiiiiiiiti sttt b bt b ettt b bt bt bt ebeanea 350
Qiu Min ; Er-Ping Li ; Jian-Ming Jin

PEEC MODELING AND MODEL ORDER REDUCTION OF MAGNETICALLY ENHANCED

PLANAR INDUCTIVE DEVICE ..ottt bt b ettt b et b e et e nn e b e e snenbeennas 354
Huazhao Wu ; Junping He

FINITE ELEMENT ANALYSIS OF A WIDEBAND MICROWAVE TOMOGRAPHY SYSTEM

FOR POTENTIAL MEDICAL IMAGING......cooti ittt sttt sttt et e bt b s be et et e e nbean 358
Juan Cércoles ; Pan Lu ; Panagiotis Kosmas

SPICE MODEL TUNING USING A PARALLEL COMPUTATIONAL OPTIMISATION

STRATEGY ittt bbbt b s b s b e b £ e s e R e oAb AR £ e s s e b e e a e e b e e e R e e bt e R e bR e bbb r s 367
Lars Nolle ; Jens Werner



ON THE EVALUATION OF THE COMMON-MODE CURRENT ALONG TWISTED-WIRE-

L AN 1 TSRS 375
Oussama Gassab ; Liang Zhou ; Wen-Yan Yin
A BROADBAND COMMON MODE FILTER WITH EMBEDDED RING STRUCTURE..........ccccoeeivviieeiie e, 379

Ding-Bing Lin ; Yen-Hao Chen ; You-Hao Zheng ; Bo-Yao Chen

TRANSIENT SIMULATION OF THE PLANE WAVE COUPLING TO NON-LINEARLY

LOADED TRANSMISSION LINE NETWORKS. ..ot et ane e 383
Mathias Magdowski ; Ralf Vick

DESIGN AND ANALYSIS OF FLEXIBLE INTERCONNECTS ON AN EXTREMELY THIN

SILICON SUBSTATE FOR FLEXIBLE WEARABLE DEVICES........cccoooiiiiie e 387
Seungtaek Jeong ; Subin Kim ; Youngwoo Kim ; Shinyoung Park ; Hyunwook Park ; Joungho Kim ; Jae Hak Lee ;
Jun Yeob Song

PARTIAL DISCHARGE SIMULATION AND DETECTION IN 750V DC XLPE CABLES..........ccooviiiniiiiene 391
C.B.Soh; C.K. Liew ; S.Y.Cao ; K. J. Tseng ; Pearl M. Z. Low ; W. L. Woo

FURTHER EFFECTS OF TEST VOLTAGES, RELATIVE HUMIDITY AND TEMPERATURE ON

AIR DISCHARGE CURRENTS FROM ELECTROSTATIC DISCHARGE GENERATOR........cccoooiiivieeeiieee, 395
Takeshi Ishida ; Osamu Fujiwara

ANALYSIS OF SHIELDING ENCLOSURES BASED ON CFRP MATERIALS........oooiieeee e 420
Michael Kiihn ; Marcel Messer

REDUCE RADIATION OF PCIE GEN3/4 SIGNAL BY COMMON MODE FILTER DESIGN.........c..coevveevenen. 424
Scott Lee

HYBRID MODEL FOR AIR CORE REACTORS IN EMC SIMULATIONS OF HIGH VOLTAGE

CONVERTER STATIONS ...ttt ettt ettt e e et e e ettt e e e s be e e s etbee e e eabeeesabaeeaabeseeesbeeeaabeeaaabsseeesabeeeataeesaseaaaan 429

Didier Cottet ; Bernhard Wunsch ; Filip Grecki ; Wojciech Piasecki ; Magdalena Ostrogorska

FLEXIBLE LOW PROFILE FREQUENCY SELECTIVE SURFACE FOR X-BAND SHIELDING

N o I 1@ AN 1 1 N 1 TSRS 435
Wai Yan Yong ; Tom Hartman ; Andrés Alayén Glazunov

ROOT CAUSE ANALYSIS AND DEFECT GROUND EFFECT OF EMI PROBLEM FOR POWER

ELECTRONICS ...ttt ettt s e bt e s e e bt a8 ekt e84 e bt a8 b e A bt e Rt e b e e R b e e b e e st e be e nb e s be e st e et e e ne et e nbeebeneean 440
Han-Nien Lin ; Wei-Ding Tseng ; Cheng-Hau Wu ; Ting-Hao Yeh ; Tzu-Hao Ho

MISREADINGS OF STATIC ENERGY METERS DUE TO CONDUCTED EMI CAUSED BY

FAST CHANGING CURRENT ...ttt st et e e st e st e e st e e steesnaeanteesseeeteeaneeenteesnenesneennseenees 445
Bas Ten Have ; Tom Hartman ; Niek Moonen ; Frank Leferink

MULTIPACTOR SIMULATION AND SUPPRESSION IN HIGH-POWER FERRITE

CHRCULATORS. ..ttt bbbtttk b s btk e e st e e b £ a1 b ek e e R b e A b £ e s b e eb e e R b e eh £ e b e b e e n b e eb e e bt e b e en b e sbeesbenbeenbenbeenes 449
Yun Li ; Hongguang Wang ; Jing Yang ; Wanzhao Cui
STUDY ON THE SHAFT EMI NOISE OF ELECTRIC DRIVE SYSTEM INEV AND HEV .......ccccoiiiiiiiinn, 455

Xiaolin Du ; Xiuli Nie ; Mei Jiao ; Xiao Chen ; Yang Zhao ; Xiaofan Zhao

OPTIMIZATION TECHNIQUE FOR BANDWIDTH CONTROL OF 3D BANDPASS

FREQUENCY SELECTIVE STRUGCTURE .....c.ooii ittt sttt e e b e nbe e nneas 460
Nguyen Trung ; In-Gon Lee ; Ic-Pyo Hong

ANALYSIS ON AN ELECTROMAGNETIC COMPATIBILITY ENGINEERING TROUBLE

SHOOTING CASE OF ELECTRIC VEHICLE........coiiiiiiii ettt sttt bttt sbe e nne e 464
Guo Jiandong ; Zhang Yue ; Zhang Guangyu ; Zhang Xu ; Jiang Guokai

RESEARCH ON VEHICLE RADIATION IMMUNITY TEST METHOD BASED ON ACTUAL

ELECTROMAGNETIC ENVIRONMENT ....ooiiit bbb 468
Zhang Yue ; Zhang Xu ; Chen Lei ; Guo Jiandong ; Fan Yan

INFLUENCE OF SMALL GAPS IN AC MAGNETIC FIELD SHIELDING FOR IMAGE QUALITY

OF MRIDEVICES ...ttt bbbt e bt e b e e e e b e e R b e e E £ e s e e ek e oAb e eh £ et e b e e m b e ehe e se e e be e bt ebe e b e et e enreneeenes 472
Rafael Navet De Souza ; Sergio Santos Muhlen

SUPPRESSION OF ELECTROMAGNETIC RADIATION EMISSION FROM ELECTRIC

VEHICLES: AN ENGINEERING PRACTICAL APPROAGCH ......ccoiiiiiiititeee e 476
Guo Jiandong ; Wang Chuangi ; Ding Yifu ; Jiang Li ; Lv Yan

SCALED MEASUREMENTS OF MULTIPATH PROPAGATION AND NAVIGATIONS SYSTEMS

- APRACTICAL EXAMPLE FOR TLS ... oottt bbb 482
Robert Geise ; Bjorn Neubauer ; Georg Zimmer

LARGE SCALE FADING EFFECT ON THE PROBABILITY OF CONJUNCTION IN EMI

EVALUATION ..ttt b ettt h bt s e bt a1t e e bt e R e e bt e84 e b e 4R b e A b e e h e e bt e hb e eb e e st e bt e nb e s be e bt ekt enbenbenbeebeanean 486
Asad Husnain Bagar ; Shan Hanyu ; Tao Jiang ; Bin Cao

SERIES FEED BROADBAND PATCH ARRAY ANTENNA DESIGN FOR VEHICLE COLLISION

WARNING RADAR SYSTEM ..ottt b bbb et b bbb r e eseane 490
Kuan-Hsun Wu ; Ding-Bing Lin ; Chung-Wei Wang ; Hsi-Tseng Chou



AUXILIARY ARRAY OPTIMIZATION FOR SUPPRESSING CO-SITE SPURIOUS

INTERFERENCE WITH A SIDELOBE CANCELLER. ...ttt snanennee s 495
Qing Wang ; Fangmin He ; Jin Meng ; Hao Wu ; Liang Zhou

DESIGN OF EXPERIMENTS FOR ANALYZING THE EFFICIENCY OF A MULTI-COIL

WIRELESS POWER TRANSFER SYSTEM USING POLYNOMIAL CHAOS EXPANSION .......cccoovniiiiiinininnns 499
Zhongkui Wen ; Qi Wu ; Omer F. Yildiz ; Christian Schuster

COMPARISON OF SURROGATE MODELS FOR EXTREME QUANTILE ESTIMATION IN THE

CONTEXT OF EMC RISK ANALYSIS ..ottt sttt sttt st et sre e b e sbae e te e snbeenbeesnaeenneennneanne 503
T. Houret ; P. Besnier ; S. Vauchamp ; P. Pouliguen

COMPUTATIONALLY-EFFICIENT ALGORITHM FOR ROBUST OPTIMIZATION OF

ELECTROMAGNETIC DESIGN PROBLEMS .......ooii ettt sttt saa e ae et e snaeennaeannas 507
Gang Zhang ; Ruihuan Zhu ; Jinjun Bai ; Xiyuan Peng

IMPROVED STOCHASTIC MACROMODELING OF ELECTRICAL CIRCUITS VIA

RATIONAL POLYNOMIAL CHAOS EXPANSIONS ...ttt sttt sba et anean 511
Paolo Manfredi ; Stefano Grivet-Talocia

VERIFICATION OF SUITABILITY OF THE AAN SHOWN IN FIG. G.3 OF CISPR 32 FOR

CONDUCTED EMISSION MEASUREMENT ON SINGLE AND TWO-PAIR UNSCREENED

BALANCED CABLES ... .ottt ettt sttt e e et e e s e e s st e en b e et et e steeaneeanteesReeesteeaneeeneeeneeeneennneenees 524
Nozomi Miyake ; Koichi Kakuda ; Hidenori Muramatsu

NEW REQUIREMENTS IN THE TREATMENT OF MEASUREMENT INSTRUMENTATION

UNCERTAINTY IN ACCORDANCE WITH CISPR 16-4-2:2018.......ccctiiiiiiieiieiesiesie sttt snnes 528
Jens Medler

INTRODUCTION OF THE AMPLITUDE PROBABILITY DISTRIBUTION (APD)

MEASUREMENT IN CISPR 32 ... oottt sttt sttt ettt s e she e st e e st e e ste e snteanbe e s beeesteesnbeenbeessaeenneennneentes 532
Toshio Chiyojima

A PROPOSED SETUP TO MEET THE NEW CISPR 25 ANNEX J LONG-WIRE METHOD:

ADVERSE EFFECT ANALYSIS OF ANTENNA CABLE WIRING IN THE BAND BELOW 30

Takanori Uno ; Koji Maeda ; Toshiyasu Tanaka ; Hironori Okamoto ; Osami Wada

ADAPTIVE CANCELLATION OF RABBIT EAR INTERFERENCE DUE TO PULSED RADAR

WITH LEAST SQUARE ALGORITHM ....oiiiiiiii bbb 540
Zhongpu Cui ; Qing Wang ; Jin Meng ; Huanding Qin ; Kui Zhao

ANALYSIS OF DAC IMPACT ON DIGITAL-CONTROLLED SELF-INTERFERENCE

(07N N L = I N I T OSSP 544
Jinling Xing ; Songhu Ge ; Yongcai Liu ; Qing Wang ; Jin Meng

AN ADAPTIVE CANCELLATION METHOD OF WIDEBAND CO-FREQUENCY NOISE .......c..ccocveivvevvevrenee. 548
Fangmin He ; Huanding Qin ; Jin Meng ; Yi Li

MEASUREMENT-BASED QUANTIFICATION OF BUZZ NOISE IN WIRELESS DEVICES. ........c.ccccooviiniennn. 552

Yang Zhong ; Ze Sun ; Qiaolei Huang ; Takashi Enomoto ; Shingo Seto ; Kenji Araki ; Chulsoon Hwang

MODULATION CLASSIFICATION OF VHF COMMUNICATION SYSTEM BASED ON CNN

AND CYCLIC SPECTRUM GRAPHS ... bbb e b e ne e nre e 556
Hao Wu ; Yaxing Li ; Yu Guo ; Liang Zhou ; Jin Meng

PREDICTOR-CORRECTOR ALGORITHMS AND THEIR SCALABILITY ANALYSIS FOR

FAST STOCHASTIC MODELING OF MULTI-WALLED CARBON NANOTUBE

INTERCONNECTS .ottt ettt b ettt b bt b e bt bt e bt e bt e et e h e e b e e bt e b e e b e e n b e eb e e be e b e e b e nbt et e sbeenbenbeenes 560
Sakshi Bhatnagar ; Yingheng Li ; Amanda Merkely ; David Weber ; Sourajeet Roy

VOLTERRA KERNEL EXTRACTION THROUGH MONOMIAL POWER SERIES FEED

FORWARD NEURAL NETWORK FOR BEHAVIOR MODELING OF HIGH SPEED I/0 BUFFER.................. 564
Xinying Wang ; Thong Nguyen ; Jose Schutt-Aine

ASSESSING PROBABILITY DISTRIBUTIONS OF TRANSFER IMPEDANCE FROM DIRECT

INTEGRATION AND STOCHASTIC REDUCED ORDER METHOD .......ccooiiiiiiiieitee et 568
S. Lalléchére ; S. Girard ; P. Bonnet ; F. Paladian ; M. Stiemer ; L. O. Fichte ; M. Hagel ; C. Kasmi

EVALUATION OF A TEM HORN ANTENNA PROTOTYPE FOR RADIATED IMMUNITY TEST

IN CLOSE PROXIMITY Lottt bbbttt h b bt bbb bt b ettt b e bt bt bttt b e 581
Katsushige Harima ; Takayuki Kubo ; Takeshi Ishida

REDUCING EFFECTS OF LO CABLE MOVEMENT IN ANTENNA AND LONG DISTANCE

VINA MEASUREMENTS. ..ottt h bbb e s e b e e b e b e e s e s bt e b e e bt e hb e bt e sn e be e b e b e nbeen 585
David R. Novotny

HIGH SPEED EMI MEASUREMENT SYSTEM WITH UPSAMPLING ALGORITHM FOR E-

FIELD STRENGTH DISTRIBUTION. ... .ooiiiiiiiittiie sttt ettt sttt sttt be s be et e sbeebesbe e b e nbeeseennean 589
Masataka Midori ; Tomohiro Honya ; Robert Sutton ; Hiroshi Kurihara



VALIDATION OF VIBRATING INTRINSIC REVERBERATION CHAMBER USING

COMPUTATIONAL ELECTROMAGNETICS ...ttt ettt ssae st e ssaeessaesnsaennaesneeesnaennsaenns 593
Makoto Hara ; Yasuo Takahashi ; Robert Vogt-Ardatjew ; Frank Leferink

DIFFERENCES OF TIME DOMAIN GATING IMPLEMENTIONS IN VECTOR NETWORK

ANALYZERS ... oottt sttt st sttt skttt a4 bR R e R e R bR e ARt R E e R e e R e R e Rt e R e e b e eR e benbe et aR e e naenreen 597
Zhong Chen ; Zubiao Xiong

WIRELESS CHARGING SYSTEM INTEGRATED IN A SMALL UNMANNED AERIAL

VEHICLE (UAV) WITH HIGH TOLERANCE TO PLANAR COIL MISALIGNMENT ......cocooiiiiiiiiincineeine 601
T. Campi ; S. Cruciani ; F. Maradei ; M. Feliziani

MODEL FOR CALCULATION OF LIMITS OF RADIO DISTURBANCE FROM WIRELESS

POWER TRANSFER SYSTEM FOR ELECTRIC VEHICLES CALCULATION OF

PROBABILITY FACTOR FOR LOCATION COINCIDENCE ........cccoitiiiiiiie ittt 605
Yukio Yamanaka ; Yasushi Matsumoto ; Kaoru Gotoh ; Akira Sugiura
A LEVELED EVALUATION METHOD USING BCI PROBE .......cccoiiiiitiiiieesest e 616

Noboru Maeda ; Makoto Jomoto
ELECTRICALLY SMALL DIPOLE WITH COATING DIELECTRIC FOR EMP

IMEASUREMENTS ...ttt ettt ettt e st e et eese e e aeesn b e e te e e st e e s seeante et e e eneeeaneeanteeaseeenteeaneeenseennanesneenneeaneen 621
Binwen Wang ; Hui Ning ; Jinhong Wei ; Youjie Yan ; Wanzeng Cai ; Fanghong Huang
CHARACTERIZATION AT LOGICAL LEVEL OF MAGNETIC INJECTION PROBES .......c..ccccevvviiieeiieeiiens 625

Qualid Trabelsi ; Laurent Sauvage ; Jean-Luc Danger

AN INCIDENT FIELD RECEIVING ANTENNA BASED ON MICROSTRIP STRUCTURE FOR

EMP MEASUREMENT ..ottt etttk bt b bt bbb et b e bt bbb et eb e b e 629
Jinhong Wei ; Xiaolong Liu ; Youjie Yan ; Binwen Wang ; Tingyong Jiang

INTENTIONAL ELECTROMAGNETIC INTERFERENCE SOURCE RECONSTRUCTION FOR

AUTOMOTIVE SIMULATION ...ttt be b btk e b e s bt e he e eb e e m b e s bt e be e bt eae e st e ebe e beeneenneereens 633
Yang Zhong ; Woncheol Song ; Cheolhan Kim ; Changyul Park ; Chulsoon Hwang

EXPERIMENTAL COMPARISON BETWEEN TWO DIFFERENT RADIO-FREQUENCY

DELIVERY IMETHODS ..ottt b et bt b e h b e s bt e b e e bt e h b e sb e e s b e bt e ab e s bt e s e e bt e b e nbeesnenbeannan 637
Yufei Xiong ; Sijia Wan ; Zhong Chen

MEASUREMENT OF COMMON-MODE AND DIFFERENTIAL-MODE NOISE SOURCE

IMPEDANCES USING A CURRENT PROBE AND SINGLE PATH LISNS .......ccoiiii e 641
Jinlong Li ; Shiping Ma ; Xuebin Yin ; Xiazhen Qin

SIMULTANEOUS AND NON-INVASIVE PROBE FOR MEASURING COMMON-MODE

VOLTAGE AND CURRENT ..ttt b e h et e bt et e s bt e s e e eb e e s b e sb e e b e e bt emeenbeebeenbe e e e nbeereens 645
Ryuichi Kobayashi ; Atsushi Nagao ; Hidenori Ito ; Norihito Hirasawa

DEVELOPMENT AND VALIDATION OF A WIDE BAND NEAR FIELD SCAN PROBE FOR THE

INVESTIGATION OF THE RADIATED IMMUNITY OF PRINTED CIRCUIT BOARDS ........ccccoiiiiiiiiienine 649
André Durier ; Sonia Ben Dhia ; Tristan Dubois

MICROCONTROLLER SENSITIVITY TO FAULT-INJECTION INDUCED BY NEAR-FIELD

ELECTROMAGNETIC INTERFERENCE ........oct it ne s 673
Ludovic Claudepierre ; Philippe Besnier

TIME AND FREQUENCY DOMAIN EVALUATION METHOD OF CURRENT NOISE ON THE

POWER LINE CONNECTED MULTIPLE LED BULBS ..ot 677
Takashi Kasuga ; Syuhei Hotta ; Akihiro Komori ; Souta Takagi ; Hiroshi Inoue

A NEW METHOD OF COMPONENT-LEVEL ESD TEST TO ASSESS SYSTEM-LEVEL ESD

RISKIFOR TCS .ttt bbb bbb et h e h bbb e b2kt e b £ bbbt b et e bt bt bt e b et et e r e 681
Choongpyo Jeon ; Heonsang Lim ; Jungho Jin ; Jungki Kim

DEVELOPMENT OF NEAR-FIELD SOURCE LOCALIZATION METHOD USING

CONVOLUTIONAL NEURAL NETWORK ..ottt bbb 686
Ryohei Takeda ; Takahiro Aoyagi

EFFECT OF POLARIZATION ON THE SAR HOMOGENEITY IN CELLS ACROSS MULTIPLE

PETRI DISHES FOR MMWAVE IN VITRO 3D CULTURE .......ocotiiiiiiiite ettt 691
Young Seung Lee ; Hyung Do Choi

ANALYSIS OF INTERFERENCE CANCELLATION RATIO REQUIREMENT FOR CO-SITE

INTERFERENCE MITIGATION BETWEEN AM AND FM SYSTEMS .....ccioiiiiiiiiieee e 695
Kui Zhao ; Qing Wang ; Fangmin He ; Zhongpu Cui ; Jin Meng ; Lei Zhang

STRUCTURAL MUTUAL COUPLING CALIBRATION EXPERIMENTS OF FULL

POLARIZATION CONFORMAL PHASED ARRAYY ..ottt st n e nre et sneas 700
Jihong Zhang ; Hongyan Kang ; Ning Hu ; Yuwei Chen ; Jijun Huang ; Yujian Qin ; Song Zha ; Xianjun Huang



CALCULATION OF ELECTROMAGNETIC FIELD RADIATED FROM POWER LINE

COMMUNICATION OF THREE WIRES SYSTEM .....ooiiit sttt sae et e e e nnae e e nnaasnnaenns 704
Takeshi Yamamoto ; Hiroyuki Okumura ; Toshiyuki Wakisaka ; Tohlu Matsushima ; Nobuo Kuwabara ; Yuki
Fukumoto

INFLUENCE OF NEARBY OBSTACLES AND BOUNDARY CONDITIONS ON LOW

FREQUENCY MAGNETIC FIELD SIMULATIONS . ... .ottt sttt s snee e saee e enneeaneas 708

Marcel Messer ; Michael Kiihn ; Linda Faust ; Thomas Wenzl

ANALYSIS OF THE INFLUENCE OF DELAY MISMATCH ON MICROWAVE INTERFERENCE

ADAPTIVE CANCELLATION SYSTEM ...ttt sttt sttt be ettt sbe et sbeesaenbeannenbe e 713
Huanding Qin ; Fangmin He ; Jin Meng ; Hao Wu ; Zhongpu Cui

CONCEPTUAL DESIGN OF QUENCH DETECTION SYSTEM FOR HIGH FIELD ITER

MAGNET USING WIRELESS POWER TRANSFER TECHNOLOGY ..ottt 717
Yoon Do Chung ; Jiseong Kim ; Kwang Myung Park ; Eun Young Park

FPGA-BASED IMPLEMENTATIONS OF ADAPTIVE DIGITAL INTERFERENCE CANCELLER

FOR VHF COMMUNICATIONS. ... ottt sttt b e bbb e b e e b e s bt e e e eb e e b e s b e e he e ek e e nbesbeesneebeanras 721
Songhu Ge ; Yongcai Liu ; Jinling Xing ; Yi Li ; Jin Meng

AN FPGA-BASED HF/VHF/UHF INTEGRATED SELF-INTERFERENCE CANCELLATION

Jinling Xing ; Yongcai Liu ; Songhu Ge ; Yi Li ; Jin Meng

ADAPTIVE SELF-INTERFERENCE CANCELLATION SYSTEM FOR MICROWAVE LFMCW

RADAR WITH OPTIMAL DELAY MATCHING ...ttt 729
Yunshuo Zhang ; Qing Wang ; Huanding Qin ; Jin Meng

MITIGATION OF SPURIOUS INTERFERENCES FROM CO-SITE LARGE PHASED ARRAYS

USING SIDELOBE CANCELLATION TECHNIQUES..........ooiiiiie et 733
Qing Wang ; Fangmin He ; Jin Meng ; Liang Zhou ; Hao Wu

COMPARING THE FAILURE CORRECTION ABILITY BETWEEN GA AND FA FOR ARRAY

ANTENNA ettt b e bt et ekt e bt s bt e st ook e e s b e e b e oA e oo Rt oAb e ek e oA e e eE e oAb e AR e e R e e R £ oAb e ARt e R e e bt e Re e nbeebe e be Rt e nbenreen 737
Xiaochao Jiang ; Jiahui Qin ; Tao Jiang

ASSESSMENT OF HUMAN EXPOSURE TO RADIOFREQUENCY ELECTROMAGNETIC

FIELDS IN THE VICINITY OF SMART METER AT 920 MHZ AND 2.45 GHZ ........cccooiiiiiiiiiecen 744
Takeo Shiina ; Kenichi Yamazaki

DOSIMETRY ANALYSIS OF A 3-D OPEN-STRUCTURED WIRELESS POWER TRANSFER

SYSTEM ..ttt b bbbt e s bt e b e s et k£ e R R e AR £ e A e e R £ oA R e AR £ oA R e R e oAb e AR £ e R e Re e b e eRe e e e Ee e R Rt eb e e R e e beenrenbeenes 750
Yaqing He ; Peter S. W. Leung ; Yuk-Tak Chow ; Yinliang Diao

MODELING AND INVERSE PARAMETER OPTIMIZATION OF ELECTROMAGNETIC

ABSORBER FOR THE DESIGN OF ANECHOIC CHAMBER..........cciiiitiiiieees et 755
Yanpu Hu ; Yu Zhang ; Lixin Cai

APPLICATION OF DE-EMBEDDING APPROACH ON NUMERICAL SIMULATION OF

REVERBERATION CHAMBERS ...ttt b e bbb b e 761
Kodai Yaguchi ; Takahiro Aoyagi

COMPARISON OF TEMPERATURE ELEVATION BETWEEN IN PHYSICAL PHANTOM SKIN

AND IN HUMAN SKIN DURING LOCAL EXPOSURE TO A 28 GHZ MILLIMETER-WAVE. .........ccccooviiinnne 766
Itsuki Kageyama ; Hiroshi Masuda ; Yoshitaka Morimatsu ; Tatsuya Ishitake ; Keita Sakakibara ; Takashi Hikage
; Akimasa Hirata

SOURCE RECONSTRUCTION METHOD BASED ON MACHINE LEARNING ALGORITHMS. .........cccccouee. 774
He Ming Yao ; Lijun Jiang ; Wei E. I. Sha
RECENT DEVELOPMENTS IN THE PHYSICS-BASED VIA CIRCUIT MODEL.......ccccoiiiiiiiiiiieeseeeeiee 804

Si-Ping Gao ; En-Xiao Liu

DESIGN FOR REDUCTION OF FAR-END CROSSTALK IN FOUR-CHANNEL DIFFERENTIAL

TRANSMISSION LINE USING PER-UNIT-LENGTH PARAMETERS ...ttt 808
Tohlu Matsushima ; Takashi Hisakado ; Osami Wada ; Akira Matsuda ; Taichi Hirano

MINIATURIZED QUARTER-WAVELENGTH RESONATOR FOR COMMON-MODE FILTER

BASED ON PATTERN GROUND STRUCTURE ...ttt ettt e saae s st e e staa e s saa e e e sabaaeanes 816
Hsu-Wei Liu ; Chi-Hsuan Cheng ; Tzong-Lin Wu

Author Index





