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“How Can I Get a Copy of an

Abstracted Article?”

Engineering college/university libraries, public libraries, com-
pany or corporate libraries, National Technical Information
Services (N'TIS), or the Defense Technical Information Center
(DTIC) are all possible sources for copies of abstracted articles

or papers. If the library you visit does not own the source
document, the librarian can probably request the material or a
copy from another library through interlibrary loan, or for a
small fee, you can order it from NTIS or DTIC. Recently it
became clear that EMCABs were more timely than publica-
tions which were being listed in data files. Therefore, addi-
tional information will be included, when available, to assist
in obtaining desired articles or papers. Examples are: IEEE,
SAE, ISBN, and Library of Congress identification numbers.

As the EMC Society becomes more international, we will be
adding additional worldwide abstractors who will be review-
ing articles and papers in many languages. We will continue
to set up these informal cooperation networks to assist mem-
bers in getting the information or contacting the author(s).
We are particularly interested in symposium proceedings
which have not been available for review in the past. Thank
you for any assistance you can give to expand the EMCS
knowledge base. EMC

(From the right) Dr. Taka, Nagoya Institute of Technology; Dr. Sroka, EMC-Testcenter Zurich AG; Dr. Sowa, Wroclaw Uni-
versity of Technology; Professor Todd Hubing, Clemson University; Professor Francescaromana Maradei, University of Rome
“La Sapienza”; Professor Shuichi Nitta, Salesian Polytechnic; Osamu Fujiwara, Nagoya Institute of Technology; and Profes-
sor Pignari, Politecnico di Milano, gathered during the welcome reception held in Kyoto, Japan on Tuesday, July 21, 2009.

EMCABS: 01-11-2009

SAR MEASUREMENT PROCEDURE FOR MULTI-
ANTENNA TRANSMITTERS

Takahiro Iyama and Teruo Onishi

Research Laboratories, NTT DOCOMO, INC., 3-6 Hikari-no-
oka, Yokosuka, Kanagawa 239-8536 Japan
iyama@nttdocomo.co.jp

Proceedings of 2009 International Symposium on Electromagnetic
Compatibility, Kyoto, Japan, July 20-24, 2009, pp. 249-252.

Abstract: This paper proposes and verifies a SAR measurement
procedure for a multi-antenna transmitter that requires the
measurement of two-dimensional electric field distributions for
the number of antennas and the calculation for obtaining the
three-dimensional SAR distributions for arbitrary weighting
coefficients of the antennas prior to determining the average



SAR. The proposed procedure is verified based on the FDTD
calculation and the measurement using EO probes.

Index rerms: Specific absorption rate (SAR), multi-antenna,
electro-optic (EO) probe, equivalent theorem, image theory.

EMCABS: 02-11-2009

COMPUTATIONAL UNCERTAINTY OF ELECTROMAG-
NETIC POWER ABSORPTION AND TEMPERATURE
RISE IN THE EYES UNDER EXPOSURE TO PLANE
WAVES FROM 1 TO 10 GHZ

Ilkka Laakso

Department of Radio Science and Engineering, Helsinki Uni-
versity of Technology Otakaari 5 A, 02150 Espoo, Finland
ilkka.laakso@tkk.fi

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
253-256.

Abstract: Temperature rise in the eyes caused by exposure to
radio-frequency electromagnetic waves is studied. An anatomi-
cally realistic male and female head voxel models with three
different resolutions, 2 mm, 1 mm, and 0.5 mm, are used. This
allows the studies of the uncertainty due to computational reso-
lution, and high resolution allows the frequency range to be
increased up to 10 GHz. Plane waves from various directions are
used as the exposure source. Electromagnetic power absorption
in the head is solved using the finite-difference time-domain
(FDTD) method. The thermal model is based on the steady-
state bioheat equation, which is solved with finite-difference
method using geometric multigrid method for faster conver-
gence. The results give empirical rules for sufficient resolution
for computing SAR and temperature rise in the eyes, and show
differences between open and closed eyes. It is also shown that
eye-averaged SAR is a useful measure for the temperature rise
in the lens only for frequencies smaller than 3 GHz.

Index terms: Finite-difference time-domain (FDTD), bioheat,
specific absorption rate (SAR), eye temperature.

EMCABS: 03-11-2009

A SIMPLE EXPRESSION FOR BIT ERROR PROBABILITY
OF CONVOLUTIONAL CODES UNDER CLASS-A INTER-
FERENCE

+ Yasushi Matsumoto and ++ Kia Wiklundh

+ National Institute of Information and Communications Tech-
nology, 4-2-1 Nukuikita, Koganei, Tokyo 184-8795, Japan

++ Swedish Defence Research Agency, SE-581 11 Linkoping,
Sweden

ymatsumoto@nict.go.jp

Kiawiklundh@foi.se

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
261-264.

Abstract: In order to establish emission limits to protect radio
systems, the effect of the non-Gaussian properties of interference
on the performance of coded radio transmission systems should
be taken into account. In this paper, a simple closed-form
expression for the bit error probability (BEP) of convolutional
codes is developed for coherent BPSK systems assuming that the
interfering signal is expressed by Middleton’s Class A formula,
which is a commonly used model of non-Gaussian interference.

It is shown that the sum of identically distributed independent
Class A random variables becomes a new Class A variable. Using
this result, a simple expression for BEP is derived for Viterbi
decoding with an unquantized soft decision. The validity of the
expression is demonstrated by numerically simulating the BEP
of a communication link. It is found that BEP after decoding
under impulsive interference approaches that under Gaussian
noise as the free distance of the code increases.

Index terms: Non-Gaussian interference, convolutional code, vit-
erbi decoding, bit error probability.

EMCABS: 04-11-2009

EXPERIMENTAL STUDY OF IC EMI REDUCTION BY-
SPREADING CLOCK-SIGNAL SPECTRUM

+ Chuang-Hao Huang, ++ Ming-Shing Lin, ++ Chung-I G.
Hsu, +++ Han-Chang Hsieh and ++ Kuo-Hsiang Hsiao

+ Graduate School of Engineering Science and Technology,
NYUST, No.123, Sec. 3, University Rd., Douliou, Yunlin
64002, Taiwan, R.O.C

++ Department of Electrical Engineering, NYUST, No.123,
Sec. 3, University Rd., Douliou, Yunlin 64002, Taiwan, R.O.C
+++ Bureau of Standards, Metrology and Inspection (BSMI),
Ministry of Economic Affairs, Taiwan

29510810 @yuntech.edu.tw

starlin@yuntech.edu.tw

Proceedings of 2009 International Symposium on Electromagnetic
Compatibility, Kyoto, Japan, July 20-24, 2009, pp. 281-284.
Abstract: Clock circuits have been considered as major sources
of EMI from an IC. Hence, the reduction of EMI from clock
circuits has been an active research topic in recent years. In this
study, a spread spectrum technique was employed to modulate
clock signals so as to reduce the EMI level. A TI-offered evalu-
ation board containing a TT CDCE906 clock synthesizer with a
built-in FM triangular modulating function was used as the
spread spectrum clock generator (SSCG). The output spec-
trum-spread clock (SSC) was in turn fed into a PIC18F4420
microchip test board. With the clock signal frequency modu-
lated and the rise/fall time extended, measured results revealed
that the emission levels of the microchip test board can be
greatly reduced.

Index terms: Spread spectrum technology, electromagnetic inter-
ference (EMI), spectrum-spread clock.

EMCABS: 05-11-2009

INFLUENCE OF ADJACENT METAL COVER PLANES ON
EMC FILTER STRUCTURES

+ T. Fischer, ++ G. Schubert and + M. Albach

+ University of Erlangen-Nuremberg, Chair of Electromagnetic
Fields 91058 Erlangen, Germany

++ Continental, Division Power Train, Business Unit Transmis-
sion 90411 Nuremberg, Germany
t.fischer@emf.eei.uni-erlangen.de
m.albach@emf.eei.uni-erlangen.de
goeran.schubert@continental-corporation.com

Proceedings of 2009 International Symposium on Electromagnetic
Compatibility, Kyoto, Japan, July 20-24, 2009, pp. 305-308.
Abstract: This paper deals with the influence of metal cover
planes close to SMD filter structures. The low-pass structures
are used for EMC purposes and work in a frequency range of
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100 kHz to 4 GHz. It is shown by measurement and simula-
tion that a close cover plane changes the filter behavior sig-
nificantly in dependency of the filter component used. For low
and high impedance filter structures, different influences are
obtained; a parameter study was carried out in order to derive
design rules.

Index terms: EMC, low-pass, conductive planes.

EMCABS: 06-11-2009

DIFFERENCES IN THE COUPLING BEHAVIOR OF FAST
TRANSIENT PULSES TO SHORT PCB TRACES

Sven Fisahn and Heyno Garbe

Institute for the Basics of Electrical Engineering and Measure-
ment Science, Gottfried Wilhelm Leibniz Universitit Hanno-
ver, Hannover, Germany

fisahn@ieee.org

heyno.garbe@ieee.org

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
361-364.

Abstract: Ultra wideband (UWB) pulses cover a large frequency
range up to several GHz, thus they are able to cause malfunc-
tions or even destructions of complex electronic systems. Previ-
ous investigations of the coupling effects of fast transient pulses
to complex electronic systems have shown that increasing the
system dimensions leads to an increased coupling efficiency.
This statement seems to be universally applicable for all elec-
tronic systems, but susceptibility measurements of a generic
microcontroller board with UWB pulses show surprisingly dif-
ferent results. In this paper, this effect is investigated by mea-
surements and numerical methods. Measurement results of the
generic microcontroller board are presented as well as numerical
results of the coupling behavior of different fast transient pulses
to short PCB traces. Furthermore, the results of both measure-
ment and numerical methods are compared to each other.
Index terms: Intentional electromagnetic interference (IEMI),
UWB pulses, coupling to PCB traces

EMCABS: 07-11-2009

COMPUTATIONAL DOSIMETRY ON CONTACT CURRENTS
FROM CHARGED HUMAN BODY

Toshihiro Nagai, Akimasa Hirata and Osamu Fujiwara
Nagoya Institute of Technology, Department of Computer
Science and Engineering, Nagoya, Japan

ahirata@nitech.ac.jp

fujiwara@odin.nitech.ac.jp

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009,
pp. 465-468.

Abstract: Contact current, defined as indirect effects of electro-
magnetic fields, flows a human body when contacting with an
object such as a metal structure at a different electric potential,
and may stimulate the muscle and peripheral nerve. Thus,
numerical analyses of electric fields induced by contact currents
in a human body have been performed. Computational methods
and evaluations of effects of the transient field associated with
contact currents have not yet been understood sufficiently. In
the present study, we have simulated induced electric field in a
human body due to contact current with dispersive FDTD

method incorporated with a Japanese adult male model devel-
oped at the National Institute of Information and Communica-
tion Technology. We compared FDTD calculations of body
surface magnetic fields caused by contact current with measure-
ments to validate our FDTD modeling, and then calculated
induced peak electric field. As a result, we found that calculated
and measured result of body surface magnetic fields are in fair
agreement, confirming the validity of our FDTD modeling. The
induced electric field becomes higher around the arm, while
relatively lower in the central nerve systems.

Index terms: Charged human body, contact current, FDTD
simulation.

EMCABS: 08-11-2009

EMI MODELING FOR CARDIAC PACEMAKER IN
HUMAN BODY COMMUNICATION

+ Qiong Wang, + Takashi Sanpei, + Jianqging Wang, and ++
Dirk Plettemeier

+ Nagoya Institute of Technology, Nagoya 466-8555, Japan

++ Dresden University of Technology, D-01069 Dresden,
Germany

wang.qiong @nitech.ac.jp

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
469-472.

Abstract: In this paper, we have proposed a two-step approach to
model the electromagnetic (EM) interference voltage on an
implanted cardiac pacemaker. In the first step, we calculate the
input voltage of the analogue sensing circuit of the pacemaker
using an EM field analysis tool by considering the pacemaker as
a receiving antenna. In the second step, we employ a nonlinear
operational amplifier model with Volterra series representation
to predict the output voltage of the sensing circuit which con-
sists of an amplifier and a low-pass filter. Comparison between
the predicted result and the measured result in literature has
shown the validity of the approach. Application of the approach
to a user certification situation has demonstrated that the out-
put voltage of the pacemaker sensing circuit is much smaller
than the sensing threshold under usual signal intensity of on-
body communications.

Index terms: Electromagnetic interference, human body com-
munication, implanted cardiac pacemaker, nonlinear opera-
tional amplifier.

EMCABS: 09-11-2009

A CMOS OPAMP IMMUNE TO EMI WITH NO PENALTY
IN BASEBAND OPERATION

Paolo S. Crovetti and Franco Fiori

Dipartimento di Elettronica, Politecnico di Torino corso Duca
degli Abruzzi, 24 — 10129 Torino, Italy
paolo.crovetti@polito.it

franco.fiori@polito.it

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
533-536.

Abstract: In this paper, a novel CMOS Operational Amplifier
input stage which is robust to high power electromagnetic inter-
ference (EMI) without any significant penalty in baseband per-
formance is presented and its operation principle is discussed.



An opamp which includes the new input stage is proposed and
it is compared in terms of immunity to EMI with a standard
opamp circuit on the basis of computer simulations and experi-
mental results.

Index terms: CMOS operational amplifier, high power EMI,
robust, simulations, experiments.

EMCABS: 10-11-2009

ELF ENVIRONMENTAL EXPOSURE OF THE POPULA-
TION: A CASE STUDY IN A SMALL CITY, SOUTH OF
PARIS, FRANCE

+ Alain Azoulay, ++ Olivier Merckel and + Thierry Letertre

+ Supélec, Ecole Supérieure d’Electricité 3 Rue Joliot Curie,
91192, Gif sur Yvette, France

++ AFSSET, 253, avenue du général Leclerc - 94701 Maisons-
Alfort, France

alain.azoulay@supelec.fr

thierry.letercre @supelec.fr

olivier.merckel @afsset.fr

Proceedings of 2009 International Symposium on Electromagnetic
Compatibility, Kyoto, Japan, July 20-24, 2009, pp. 619-622.
Abstract: Environmental issues are a more and more important
aspect of everyday life. Science and technology may be able to
improve the knowledge of the exposure to various physical or
chemical agents. This paper summarizes one aspect of a large
environmental study dedicated to many factors. This specific
part is dedicated to ELF exposure. A small town located south
of Paris has been selected to conduct this study because it is at
the border of many highways, close to the Paris-Orli airport
runways, and has a number of overhead powerlines crossing the
area. This paper presents the results of the magnetic field expo-
sure measurement that were carried out from January to May
2008, first on a sample of the population, second at some part-
ticular fixed points and finally, all around the town.

Index terms: 50 Hz ELF, overhead powerlines, exposure.

EMCABS: 11-11-2009

A REMOTE MONITORING SYSTEM OF HIGH FRE-
QUENCY ELECTROMAGNETIC FIELD IN A MAGNETIC
CONFINEMENT FUSION TEST FACILITY

+ M. Tanaka, ++ S. Takami, + T. Uda, +++ J. Wang and +++
O. Fujiwara

+ Safety and Environmental Research Centre, National Institu-
te for Fusion Science, Toki, Gifu, Japan

++ Department of Engineering and Technical Services, National
Institute for Fusion Science, Toki, Gifu, Japan

+++ Department of Computer Science and Engineering, Nagoya
Institute of Technology, Nagoya, Japan
tanaka.masahiro@nifs.ac.jp

uda.tatsuhiko@nifs.ac.jp

takami@lhd.nifs.ac.jp

wang @nitech.ac.jp

fujiwara@nitech.ac.jp

Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
629-632.

Abstract: A remote and continuous high frequency electro-
magnetic-field monitoring system using EMC-300EPs with
3-axes probes in a magnetic confinement fusion test facility is
developed. The required frequency range of the measurement
system is from 25 MHz to 100 MHz. The outputs of each
measurement instrument received with the probes are mea-
sured simultaneously by original software using a laptop type
personal computer connected with a local area network. The
measurement values of the electromagnetic-field strength can
be transferred using local area network system and are moni-
tored in fusion device control room a point about 200 m away
from a fusion device building. An example is shown of the
measurement data on the periphery of a high-frequency gen-
erator and amplifier used as an auxiliary heating system for a
magnetic confinement fusion test device using this monitor-
ing system.

Index terms: Remote monitoring system, local area network, high
frequency electromagnetic field, magnetic confinement fusion
test facility, ion cyclotron range of frequency heating

EMCABS: 12-11-2009

A HIGHLY MINIATURIZED AND LOW IMPEDANCE
ON-CHIP WILKINSON POWER DIVIDER EMPLOYING
PGS ON MMIC
+ Young-Bae Park, + Tae-Doo Park, + Chul-Seung Kim, +
Se-Ho Kim, + Ji-Won Jung, + Suk-Youb Kang, + Young Yun,
++ Kyu-Ho Park, ++ Jin-Sup Kim, ++ Ki-jin Kim, ++ Se-H-
wan Choi and ++ Kwang-Ho Ahn
+ Radio Communication Engineering, Korea Maritime Univer-
sity #1, Dongsam-dong, Youngdo-gu, Busan, Rep. of Korea
++ Korea Electronics Technology Institute #68, Yatap-dong,
Bundang-gu, Seongnam-si, Gyeonggi-do, Rep. of Korea
redphoenix@empal.com
bokddori@hhu.ac.kr
kes3120 @nate.com
djfls1213 @paran.com
jwjung@hhu.ac kr
yunyoung@hhu.ac.kr
Proceedings of 2009 International Symposium on Electro-
magnetic Compatibility, Kyoto, Japan, July 20-24, 2009, pp.
717-719.
Abstract: In this work, we propose a low-impedance and highly
miniaturized on-chip Wilkinson power divider on MMIC,
which was fabricated by a microstrip line structure employing
periodic ground structure (PGS) with single-sided via holes.
Using the microstrip line with PGS, a miniaturized 13 power
divider was fabricated. The size of the power divider was
0.110 mm?, which was 6 % of a conventional one.
Index terms: Periodic ground structure (PGS), microstrip line,
Wilkinson power divider.
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