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ANNOUNCEMENT: Again with this issue, EMCABS is
providing links to the full papers in PDF format to the abstracts
shown below. You can access the papers via the on line version of the
Fall 2008 Newsletter, EMCABS, at www.emcs.org. Please note
that in the future, however, the full paper PDFs are limited to the
proceedings of the conferences and symposia that were held in techni-
cal cooperation with the IEEE EMC Society. For other conferences
and symposia, readers may obtain access to the full papers they desire
by using the previous methods.

Following are abstracts of papers from previous EMC sym-
posia, related conferences, meetings and publications.
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EMCABS: 01-11-2008

MODELING INTERFERENCE COUPLING BETWEEN
TWO ORTHOGONAL STRIP LINES ON ADJACENT
LAYERS

+ Kenji Araki, ++ Fengchao Xiao, ++ Yoshio Kami, +++
Hemant Bishnoi, and +++ James L. Drewniak

+ Sony Corporation, Japan

++ University of Electro-Communications, Japan

+++ UMR/MST EMC Laboratory, USA
kenji.araki@jp.sony.com, xiao@ice.uec.ac.jp,
kami@ice.uec.ac.jp, hon74@mst.edu, drewniak@mst.edu
Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 61 - 66.

Abstract: In multi-layer circuit boards of modern electronic equip-
ment, signal lines and power distribution traces can be set orthog-
onally and sandwiched between two reference layers. To evaluate
interference between such an intersecting strip line geometry, a
lumped mutual capacitance model is proposed. Determining the
scalar potential due to an assumed line charge at the intersection
of the orthogonal traces leads to the distributed mutual capaci-

EMCABS

EMC Abstracts
Osamu Fujiwara, Associate Editor

“How Can | Get a Copy of an Abstracted
Article?”

Engineering college/university libraries, public libraries, com-
pany or corporate libraries, National Technical Information Ser-
vices (NTIS), 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 docu-
ment, 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 publications which were
being listed in data files. Therefore, additional information will
be included, when available, to assist in obtaining desired arti-
cles 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

tance between two lines. The results show that for typical print-
ed circuit board geometries, the mutual capacitance can be
approximated as a lumped element at the intersection of the two
orthogonal strip line geometries. The proposed model is verified
by comparing the experimental and the computed results.

Index terms: Multi-layer circuit boards, orthogonal strip lines,
interference coupling model, lumped mutual capacitance.

EMCABS: 02-11-2008

ANALYSIS OF A PCB-CHASSIS SYSTEM INCLUDING
DIFFERENT SIZES OF MULTIPLE PLANES BASED ON
SPICE

+ Naoki Kobayashi, ++ Todd Hubing and + Takashi Harada
+ NEC, System Jisso Research Laboratories, Kanagawa, Japan
++ Clemson University, Holcombe Department Electrical &
Computer Engineering, Clemson, SC, USA
n-kobayasi@aj.jp.nec.com, t-harada@bl.jp.nec.com, Hub-
ing@CLEMSON.EDU

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 97 - 102.
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Abstract: This paper describes the SPICE modeling of multiple
plane structures where the inner layer planes have different shapes
than the outer layer planes. These structures are often seen in a
printed circuit board (PCB), or the space between a PCB and
metal chassis. First, a SPICE model is proposed for these struc-
tures using two dimensional ladder networks and ideal trans-
formers. Next, the model is expanded to structures including ver-
tical connecting conductors, such as vias in a PCB and grounding
posts connecting a PCB to a metal chassis. Coupling properties
inside a PCB are calculated using the SPICE model and shown to
be consistent with experimental data. Furthermore, radiated
emissions from a PCB-chassis system are also calculated based on
the SPICE and equivalent magnetic current source models. The
results are consistent with experimental data to show the changes
in radiated EMI due to the locations of grounding posts.

Index terms: SPICE models, multiple planes, two dimensional
ladder network, ideal transformer, power bus resonance, chassis
connections, grounding posts, equivalent magnetic current
source, radiated EMI from PCBs.

EMCABS: 03-11-2008

USE OF REVERBERATION CHAMBER TO SIMULATE
THE POWER DELAY PROFILE OF A WIRELESS ENVI-
RONMENT

+, ++ E. Genender, ++ C. L. Holloway, ++ K. A. Remley, ++
J. Ladbury, ++ G. Koepke and + H. Garbe

+ Leibniz University of Hannover, Institut fuer Grundlagen
der Elektrotechnik und Messtechnik, Appelstrasse 9A, 30167
Hannover, Germany

++ National Institute of Standards and Technology (NIST),
325 Broadway, Boulder, CO 80305, USA

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 219 - 224.

Abstract: Multipath propagation environment effects, such as fre-
quency-selective fading, have a strong impact on the quality of a
wireless channel. For example, multipath can impact bit error rate
(BER) differently from Gaussian noise. For testing wireless
devices/systems in these multipath environments it is imperative
to have a reliable, controllable, and statistically repeatable mea-
surement facility. The purpose of this paper is to illustrate how the
reverberation chamber can be used to simulate different multipath
propagation environments. Channel characteristics such as power-
delay profile, RMS-delay spread, and the Rician K-factor are
examined. Results for different chamber configurations (e.g., load-
ing of the chamber, antenna positions, etc.) are compared and their
effects discussed. Results achieved inside a chamber are compared
with those obtained in an actual industrial environment.

Index terms: Delay spread, multipath propagation, power delay
profile, reverberation chamber, Rician K-factor, wireless com-
munications, wireless environment.

EMCABS: 04-11-2008

MAXIMUM RATES OF FREQUENCY SCANNING AND
MECHANICAL OR ELECTRONIC STIRRING FOR DIS-
TORTIONLESS SIGNAL GENERATION INSIDE ELEC-
TROMAGNETIC REVERBERATION CHAMBERS

Luk R. Arnaut

Time, Quantum and Electromagnetics Team, National Physi-
cal Laboratory Hampton Road, Teddington TW11 OLW, Unit-
ed Kingdom

luk.arnaut@npl.co.uk

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp.225 - 228.

Abstract: We present upper bounds for the rates of frequency
scanning and mechanical or electronic stirring inside a rever-
beration chamber. The bounds are obtained by imposing quasi-
stationary of the field to hold, allowing avoidance of nonlinear
distortion of the analog or digital excitation (test) signal inject-
ed into the chamber. The interior field is represented as a
dynamic stochastic process causing random hybrid modulation
of the excitation field.

Index terms: EMC measurements, reverberation chambers,
quasi-stationary, frequency scanning, mode stirring.

EMCABS: 05-11-2008

NUMERICAL ANALYSIS OF ELECTROMAGNETIC
FIELD DISTRIBUTIONS IN A TYPICAL AIRCRAFT

+ Takashi Hikage, + Toshio Nojima, ++ Manabu Omiya and
+++ Kazuo Yamamoto

+ Graduate School of Information Science and Technology,
Hokkaido University Sapporo, Japan

++ Information Initiative Center, Hokkaido University Sap-
poro, Japan

+++ Electronic Navigation Research Institute Independent
Administrative Institution Tokyo, Japan
hikage@wtemc.ist.hokudai.ac.jp, nojima@wtemc.ist.hoku-
dai.ac.jp, omiya@iic.hokudai.ac.jp, yamamoto@enri.go.jp
Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 303 - 307.

Abstract: The purpose of this study is to develop an accurate and
reliable estimation method of electromagnetic field distributions
in practical environments including passengers. However, com-
prehensive measurements in an actual environment are very cost-
ly and it is difficult to carry them out precisely. In this paper,
large-scale numerical simulations are carried out to examine the
electromagnetic fields excited by the 2.45 GHz wireless LAN
terminal inside an aircraft. We used a typical aircraft model and
employed the FDTD technique and a supercomputer to estimate
the field distributions inside the whole area of the cabin. A large-
scale parallel computing technique based upon several node par-
titions of a supercomputer was used because of its memory and
speed capabilities. It is able to give us a good perspective within
a reasonable computation time. Furthermore, a simplified his-
togram estimation method for electric field strength in the cabin
was employed to deal with the complicated EMF distributions
inside the cabin including passengers.

Index terms: Wireless LAN, aircraft, large-scale FDTD analysis,
fields histogram estimation.

EMCABS: 06-11-2008

MULTIPOLAR EXPANSION SENSORS FOR NEAR FIELD
CHARACTERIZATION
B. Vincent, O. Chadebec and J. L. Schanen



G2ELAb, UMR 5269-CNRS-INPG-UJF
ENSIEG, B.P.46, 38402 St Martin
d’Heres cedex
benjamin.vincent@g2elab.inpg.fr, olivi-
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Proceedings of the 8th International Sym-
posium on Electromagnetic Compatibili-
ty, Hamburg, Germany, September 8-12,
2008, pp. 319 - 322.

Abstract: This paper introduces a new gen-
eration of magnetic field sensors, based on
the spherical harmonics decomposition
concept. The measurement principle is
similar to a spatial filtering; according to
the coil shape, the sensors are just sensi-
tive to a specific component of the multi-
polar expansion. Five coil shapes are
determined in order to account for the
first two orders of the harmonic decom-
position. The way of determining the coil
shape is first explained, and a validation is
proposed using finite element software.
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CLASSIFICATION OF ELECTROMAG-

NETIC EFFECTS AT SYSTEM LEVEL
Frank Sabath

Bundeswehr Research Institute for Protective Technologies
and NBC-Protection, Munster, Germany

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 509 - 513.

FrankSabath@bwb.org

Abstract: High-Power Electromagnetic (HPEM) environments
are capable of causing effects like malfunctions, performance
degradation, interferences, and destructions in electronic and
electrical systems. Due to the large plurality of effects, a scien-
tific and systematic discussion requires classifications, which
abstract the essential information. This paper presents a sys-
tematic classification of electromagnetic (EM) effects. The pre-
sented system enables an assessment and comparison of EM
effects at system level.

Index terms: High-power electromagnetics, effects, susceptibili-
ty, intentional electromagnetic interference, classification.

ry Hamburg, Germany

++ TU Hamburg-Harburg, Institute of Measurement Technol-
ogy and Electromagnetic Compatibility Hamburg, Germany
M.Astner@tu-harburg.de, Bruens@tu-harburg.de, Singer@tu-
harburg.de, Pilsak@tu-harburg.de, terHaseborg@tu-harburg.de
Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp.581 - 586.

Abstract: In this contribution, a typical control panel is inves-
tigated. The structure is assembled on bridges of modern ships.
Numerical results are presented for the excitation by means of
a WLAN antenna. The applied technique was the method of
moments based upon a combination of the adaptive-cross
approximation and singular value decomposition (ACA/SVD)
solver to deal with the exhaustive computational requirements
due to the large extension of the panel in terms of wavelength.
Index terms: Method of Moments, MoM, fast solver, ACA, SVD,
wireless LAN, WLAN, IEC 60945.

EMCABS: 08-11-2008

MOM-BASED ANALYSIS OF THE IMMUNITY OF
MARINE EQUIPMENT IN A CONTROL CABINET OF
CRUISE AND CONTAINER VESSELS AGAINST 2.4-GHZ
WLAN APPLICATION

+ Miguel Astner, ++ Tobias Pilsak, + Heinz-D. Breuns, ++
Jan Luiken ter Haseborg and + Hermann Singer

+ TU Hamburg-Harburg, Institute of Electromagnetic Theo-

EMCABS: 09-11-2008

EFFECTS OF SHIELDING ENCLOSURES ON THE
BREAKDOWN FAILURE RATE OF ELECTRONIC
EQUIPMENT

Helge Herlemann, Sven Fisahn, Michael Koch and Heyno
Garbe

Leibniz Universitdt Hannover, Institute of the Basics of Electri-
cal Engineering and Measurement Science Hannover, Germany
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herlemann@ieee.org

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 611 - 616.

Abstract: As a criterion of quality of a shield regarding its abil-
ity to protect electronic equipment against electromagnetic
pulses, the breakdown failure rate of operating test equipment
with and without the shield can be compared. In this contri-
bution, the shielding behavior of cubical shields with varying
rectangular slots against ultra wideband pulses of double expo-
nential wave form is studied. It is found that applying the
shield may have the effect that electronic equipment becomes
even more vulnerable to pulses due to resonance effects inside
the enclosure. The results of these examinations in time
domain are compared to results in frequency domain which can
be found in publications.

Index terms: UWB-pulses, shielding effectiveness, rectangular
enclosure with rectangular aperture.
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GENERALIZED PEEC METHOD BASED ON DYADIC
GREEN’S FUNCTIONS IN TIME AND FREQUENCY
DOMAIN

Sergey V. Kochetov, Marco Leone

Otto-von-Guericke University Magdeburg, Institute for Fun-
damental Electrical Engineering and Electromagnetic Compat-
ibility Magdeburg, Germany

kochetov@ovgu.de

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp.647 - 652.

Abstract: This paper presents a novel concept for time- and fre-
quency-domain modeling with the PEEC method (DGF-
PEEC), which is based on the mixed potential integral equa-
tion (MPIE) with dyadic Green’s functions. Such models pro-
vide exact full-wave semi-analytical solutions for an arbitrary
interconnection system; on the other hand, they are represent-
ed in a circuit form and, thus, can be implemented in common
circuit simulators. The paper derives a general DGF-PEEC for-
mulation that can be applied to all types of MPIE with dyadic
Green’s functions. Based on this concept, the PEEC model for
interconnections in layered media is developed and verified
with the help of a MoM code and by measurements as well.
Index terms: PEEC, dyadic Green’s functions, time domain
analysis, striplines.
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BAND-LIMITATION EFFECT ON STATISTICAL PROP-
ERTIES OF CLASS-A INTERFERENCE

+ Yasushi Matsumoto, + Kaoru Gotoh and ++ Kia Wiklundh
+ National Institute of Information and Communications
Technology, Koganei, Tokyo, Japan

++ Swedish Defence Research Agency Linkoping, Sweden
ymatsumoto@ nict.go.jp, k_gotoh@ nict.go.jp, kia.wik-
lundh@foi.se

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp.715 - 720.

Abstract: The effect of band limitation on the statistical prop-
erties of Middleton’s Class A noise model is investigated. It
is found that a uniformly weighted sum of statistically inde-
pendent and identically distributed Class A random vari-
ables becomes a new Class A random variable with reduced
impulsiveness. It is also found that band limited noise
becomes Class A noise if the impulse response of the filter
has a rectangular envelope waveform. Since matched filters
employed by DS-SS (direct sequence spread spectrum) or
OFDM (orthogonal frequency division multiplex) systems
usually satisfy the above condition, the results can be widely
applied to the evaluation of the error probability of signal
detection in such communication systems subjected to Class
A interference.

Index terms: Electromagnetic interference, nongaussian noise,
amplitude probability distribution, Class A.
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EVALUATION OF SENSITIVITY OF DIGITAL TV
RECEIVER SUBJECTED TO INTRASYSTEM INTERFER-
ENCE

+ Kaoru Gotoh, + Yasushi Matsumoto, ++ Hiroshi Tsutagaya
and ++ Satoshi Kazama

+ National Institute of Information and Communications
Technology, Tokyo, Japan

++ TAIYO YUDEN Co., Ltd. Gunma, Japan
k_gotoh@nict.go.jp, ymatsumoto@nict.go.jp, tsuta-
h@jty.yuden.co.jp, kazama@jty.yuden.co.jp

Proceedings of the 8th International Symposium on Electro-
magnetic Compatibility, Hamburg, Germany, September 8-
12, 2008, pp. 727 - 730.

Abstract: This study demonstrates that the sensitivity of the
orthogonal frequency division multiplexing (OFDM) digital
television (DTV) receiver particularly for mobile reception sub-
jected to intra-system interference is possible to be estimated
from the amplitude probability distributions (APDs) of the
interfering noise measured with the subcarrier bandwidth of
the DTV receiver. It was found that the bit error probability
(BEP) after error correcting of victim DTV receiver is approxi-
mately estimated from APD of interfering noise by using the
coding effect in the presence of Gaussian interference. The
experimental result showed that the coded BEP performance
was highly correlated with the sensitivity of the mobile DTV
receiver.

Index terms: Component, digital broadcasting, one-segment
broadcasting, ISDB-T, reception sensitivity, amplitude proba-
bility distribution. EMC



