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ine months ago,
I notified the
EMCS Board of
@ Directors of my
§ intent to retire as
editor of the
Newsletter after 1
completed my 120
issue encompassing
ROBERT D. GoLpaLum the past 30 years.
EDITOR Thus, this is my last
issue as editor. By no means does this mean
that I am retiring from work. I feel that1
have taken my turn as editor and it is now
someone else’s turn.

The Board of Directors has selected my
successor, Janet O’Neil, the daughter of Fred
J. Nichols, who was an ardent supporter of
the EMCS. Janet is vibrant, energetic, and
deeply involved in many EMC projects and
events. In fact, she served as an associate
editor over the past year and her column can
be seen on page 4 of this issue. Janet now
appears as an associate editor on page 3. Her
place at the top will begin with the next issue
late this summer. I offer Janet my best
wishes for success and longevity at this new
and challenging undertaking.

It is difficult for me to relinquish this
position since the IEEE EMCS has given so
much to me. I became the editor in 1967
after Rex Daniels, editor for the first 10 years,
searched for a replacement for at least two of
those 10 years. Having accepted the
Newsletter challenge, I was subsequently
appointed Chairman of the 1971 EMC
Symposium. Although I asserted that I was
an “unknown,” Dr. Ralph Showers reassured
me that I would gain the required exposure
as editor of the Newsletter. The planning
and conducting of the Symposium, together
with the preparation of the Newsletter, led to
visions of a new publication totally dedicated
to the EMC industry and provided the
conracts necessary to establish the
publication /7EAM in 1971. One thing led to
another, resulting in a rather successful career
in the EMC business.
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I mention these things because I know
many other individuals who have voluntarily
served on professional society EMC
organizations and have experienced similar
rewards. I want to encourage young EMC
engineers who are still mapping their careers
to volunteer and participate in EMC Society
activities. Certainly, much of the return is
self-satisfaction and increased self-esteem.
These all contribute to optimizing a career.

There are a lot of people who I should
thank and acknowledge. First are the associate
editors. These are the people who have
continuously submitted material for the
Newsletter with a minimum of reminders, on
time and without much acknowledgment.
Unfortunately, my records on the associate
editors are somewhat disorganized and I do not
have all back issues of the Newsletter. (Who
would have thought I would have had to go
back so far to gather this information.) But
with the help of recollections from most of the
associate editors, I have compiled some stats
which I believe to be relatively accurate.

Bill Duff, the associate editor for EMC
Personality Profiles, told me recently that he
first started as the associate editor for
Problems and Solutions some 20 or 25 years
ago. My copy of the October 1971 issue lists
Bill as the associate editor for Steering
Committee Reports. He and Ira (Marty)
Berman were the first two associate editors.
Marty resigned in 1973 when he left our
industry. Bill Duff is still going strong and
continues to profile notable members of our
EMC Society for the Newsletter. Thus, I
owe a special thanks to Bill for all his years of
support and dedication.

It was in 1983 that Anthony Zimbalatti
finally accepted my prodding to write a column
on Point and Counterpoint. His arguments
were always stimulating and often
controversial, and I was sorry when he resigned
in 1996. Bill McGinnis took aver Abstracts in
1985 and continues the job as the Abstracts
Associate editor. I have to thank Ed
Bronough, who from 1973 to 1983, handled

Continued on page 2
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Continued from page 1

the EMC Abstracts and was responsible
for Application Notes from 1983 to
1996. The best Don Heirman and I
could piece together was that he started
as an associate editor for the Newsletter
around 1988. But my records show him
writing the BoD reports in 1983. Norm
Violette and Ray Perez started together
as Book Review editors in 1990 and
continue to do excellent work in
reviewing and critiquing a full harvest of
EMC books.

Next to join the staff was Todd
Hubing, who took over Chapter Chatter
in 1992. With his great sense of humor,
Todd reminds me of Marty Berman.
Stick with it, Todd. And now there are
two relatively new associate editors,
Bob Rothenberg and Janet O’Neil. Bob
had repeatedly volunteered to
participate and we finally got 1t together
last year. Hopefully, Bob will continue
to compile practical papers for the
Newsletter. Janet started last year by
reporting on EMC Board of Director
activities, which I hope she will
continue to do as Editor of the
Newsletter. No, I haven’t forgotten
Dick Ford. It’s just that neither of us
can remember his first issue. Dick took
over as the photographer for the
Newsletter after Fred Nichols passed
away in 1990, and reported on EMC
BoD activities for awhile.

Before I sign off, I look closer to
home and give special thanks to
Michele Elkes, who served as my
ghostwriter, English editor and associate
editor point of contact. Thanks also to
Chris Frost, who served as production
manager for the past eight years by
providing the coordination with the
printers, IEEE headquarters and
mailing houses, and to Patricia Shea for
graphics, layout and typesetting. I must
also thank my wife, Barbara, who gave
me support and love as issue after issue
blended into memories.

By chance of fate, I have come across
a few older issues of the EMC
Newsletter. Since we have some extra
space in this issue, I would like to reprint
some of the material as examples of how
things have changed, and as examples of
how things have not changed. This
special section starts on page 23.

Congratulations Janet, your Dad
would be proud.
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continues to be a great EMC year with
1 997 the EMC Society membership at 5023
and growing. EMC activities are numerous, job
opportunities for EMC Engineers are outstanding
and the development of electronic products
requiring EMC engineering continues at a :
phenomenal rate. Exciting work and professional
growth for EMC engineers are everywhere.

The Zurich 1997 EMC Symposium was a’
huge success and the IEEE EMC Society Board
of Directors and officers were there as a group}, to
represent your international EMC Society and
benefit from the experience. Actually, with
regard to format, the EMC Zurich *97 Symposium
was a typical EMC Symposium and many of the
attendees were fellow EMC engineers you would

expect to see at any EMC Symposium. In fact many of our members, including
Directors, presented papers at EMC Zurich ’97. However, this EMC Symposium
was at a non-U.S. location. So what’s my point?

The IEEE is an international organization and the EMC Society is an
international Society. You, the members, and your personal affiliations (companies,
universities and other organizations) have enabled this transition from national to
transnational, which I believe began years ago and which you have furthered each
year. The EMC Zurich *97 Symposium was not an international IEEE symposium in
name, although the IEEE EMC Society had made a cooperating agreement as we
have done previously with EMC Zurich *97 and other “Outside-the-U.S.” EMC
Symposiums such as those held in Wroclaw, Rome, and the UK.

Engineering is international, EMC is international and our EMC Society is truly
international. Ferdie Mayer, our Transnational Committee Chairman, the spearhead
of our international activities within the Professional Services Directorate, was active
at the EMC Zurich 97 Symposium, particularly at the IEEE EMC Society Booth.
Another very involved chairman was Don Heirman of the EMC Standards
Committee. The Standards Committee held a meeting at the Zurich Symposium and
many visitors attended. Numerous EMCS Directors participated in the EMC Society
booth and at various events associated with the EMC Zurich ’97 Symposium. At the
close of the EMC Zurich *97 Symposium, the EMC Society hosted a reception for
invited EMC Zurich *97 participants and held a Board of Directors” meeting open to
all. The EMC Zurich 97 event does focus our thoughts on international EMC and
the activities of our fellow EMC engineers.

Are we one big happy international Society or are we challenged with issues
we must face and undertake before we can rightly claim to be an international
EMC Society? We all must make this assessment and act accordingly.
Globalization is an IEEE goal and one we, the EMC Society, aspires to as we
march forward. We need to benefit from the EMC Zurich 97 experience and
implement some international initiatives to support globalization of our Society
and the Institute.

At our Board of Directors’ meeting, a number of ideas to benefit our
members worldwide were discussed. They included scheduling a tutorial at the
EMC Symposium in Austin to be presented by a Zurich instructor, investigation
into financial assistance to symposium authors and other attendees, and financial
support toward membership for selected areas and/or groups. We have always
been able to identify areas where financial help would help. Now we need to
become economists and use the EMC Society funds for the maximum bencfit of
the members. This is our mandate. We ask for your help. Again, voluntf;ér time |
and funds! Your thoughts and ideas in really promoting and expanding thé
“International IEEE EMC Society” are requested and always welcome. |

BILL GJERTSON
PRESIDENT,
EMC SOCIETY



IEEE EMC Society
Technical Committees

(Thanks to the new Chairman of the Technical Activities Committee (TAC), Kimball
Williams for this article.)

The IEEE EMC Society is made up of several committees which oversee
specific activities of the Society. One of these groups is the organization that
we call the Technical Committees. These committees provide technical
guidance to the Board of Directors and the general membership. Each of the
nine technical committees provides expertise in a particular technical area.

Responsibilities of the technical committees include:

e Periodically sponsoring workshops or special sessions at the annual
symposium

s Reviewing papers submitted for presentation at IEEE EMC Society-
sponsored symposia

« Initiating or contributing to standards activity in their technical area

¢ Monitoring and informing the membership of new developments in their
technical area

* Providing technical assistance and advice to the EMC Society Board of
Directors

The committees are focused toward specific aspects of EMC engineering.

These focuses are indicated by the committee names.

One regular meeting of each of the technical committees occurs in
conjunction with the IEEE EMC Symposium. This year, these meetings will
occur on Tuesday and Wednesday during the symposium week in Austin,
TX. We invite all interested individuals to check for the meeting times and
locations and drop by.

To help you select which particular committees might be of interest to
you, the following is a description of the charter of each of the committees. If
you have a special interest in the activities of a particular committee, please
contact the chairperson now and begin to get involved in the committee’s
activities right away. There is no need to wait until August. We look forward
to working with you.

TC-1 EMC Management

This committee is concerned with the management aspects needed to assist
in the development of in-house EMC programs and in the development of
management tools by which EMC requirements can be integrated into the
various phases of system development. These phases include design, produc-
tion and quality assurance. Applicable standards (commercial or military),
control plans, test plans, design guides, and personnel on-the-job training are
typical areas of concern for this cornmittee.

Chairperson: Mr. Scott Davies, Qualcomm, Inc.

6455 Lusk Blvd., San Diego, CA 92121

Phone: (619) 658-3077; FAX: (619) 658-3930

E-mail: sdavies@qualcomm.com

TC-2 EMC Measurements

This committee is concerned with the measurement and instrumentation

requirements in EMC standards and procedures and how they are inter-

preted. The committed is also concerned with the adequacy of measurement

procedures and measurement instrumentation specifications for radiated and

conducted emission and susceptibility tests and the rationale for performance
Continued on page 18

‘ABSTRACTS

William: H. McGinnis

‘McGinnis ‘Associates
5610 Granger Place
‘San-Antonio, TX 78240
(210) 684-2455

fax: (210)684-2455

sg-mails:

Bu McG@connectl com.

BOOK REVIEWS

~Reinaldo Perez: .

¢/o Lockheed Mamn

MS: $8700, P.0. Box 179 -
Denver, CO. 80201
(303)977-5845; . .
fax: (303)971-4306

e~-mail; :

' ray.j.perez@den.mmc.com.

L Normaﬁ Viofette:

Violette Engineering: Corp. -
120 East Broad- St;, Ste. B
Falls Church; VA 22046~
(703)532-1355; -
fax:(703)538-3810

CHAPTER CHATTER

- Todd Hubing . :
“Univ. of Missouri -

Rolla:.
219 Electrical Engmeermg

-Building -

Rolla, MO 65401 -
(573)341-6069;
fax:(573)341-4169

-e-mail: thubing@ee.umr.edu

EMC PERSONALITY
PROFILE

“William: G. Duff .
“Computer Sciences Corp:.:

Systems.Eng..Div. (ETD)"

“Ste. 300, 5501 Backlick Rd.

Springfield, VA 22151

(703)914-8450

TEL: (610)825-1960 - FAX: (610)825-16
e-mail: rgoldblum@Rthem com:
. ___As‘sociétj‘eal':"_dltor's

- EME STANDARDS Ach\HTlEs
“Donald N. Hejrman

143 Jumping. Brook Rd;
Lincroft;:NJ 07738-1442
(908)741-7723; )

. fax:(908)530-5695

EMCS BoD ACTIVITIES .

- Janet O’Neil
*. Lindgren RE Enclosures
~400 High Grove:Blvd:

Glendale Heights, 1L 50139

" -(206)868-2558
“fax: (206)868-0547

jn.oneil@ieeg.org..

_EMCS PHOTOGRAPHER
Dick Ford :
Naval -Research Laboratory

Code 5330.2F
Washington, D.C. 20375-5000

.(202)767 -3440; -

ax: (202)767-6172

EMCS EDUCATION: GOMMITI'EE

Kimball Williams

Eaton Corporation -

26201 Northwestern: Hrghway
P.0. Box 766 . :

. Southfield; Ml 48037
(810)354-2845
_fax;(810)354- 2739
‘e-mail:. k w:lhams@xeee org

INTEH-SOGIEIY AcTIVITIEs :
Joseph E. Butler
Chomerics, Inc.

~ 77 Dragon-Gt. -
“Waoburn, MA: 01888

(617)939-4267

- fax: (617)938-5071
_ PRACTICAL PAPERS, ABTICLES

& APPLICATION NOTES
Bob: Rothenberg

- Parker-Chomerics- .
.. 77 Dragon Ct.,Woburn, MA 01888

(617)939-4154
fax:(617)833-4318 i
e-mail; rothenberg@compuserve com E

IEEE EMC Society: Newsletter Publication Schedule

Puhlication Dates

August
November: .
February
May

Editorial: Deadlines - .
“June15 -
September 15
December 15: -
March 15

Editorial Contnbuﬂu ns for the August issue should be recexved by

- June 15;

. IEEEEMC SOC!ETY NEWSLETT ERis pubhshed ‘quarterly by the Eleﬁtmmagnsuc S
. Gompatibility Society of the Institute of Electrical and Electronic Engineers; inc.,

" 345 East 47th Streat; New. York. NY 10017.- One dollar ($1.00) per member per

year (includgd in the Sacie!y fee) for each member of the EMC Society. Second-
class postage paid at New York, NY.and additional mailing offices. This.
- newsleiter s printed in'the USA. Postmaster: Send address changes fo IEEE EMC
- Soclety Newsleﬁerto 445 Hoes Lane Piscataway, NJ 08B -

-©1997 IEEE. - Information contained in this newsletter may be copled wnhnu( :
- permission. provided that the copies are not made or distributed for direct-
commercial advantage, and the titfe of the publication-and its date appear.



JANET O’NEIL
ASSOCIATE EDITOR

During the EMC Sociely Board
of Directors’ reception in
Zurich, Board members Andrew
Podgorski (i) and Kimball
Williams (G) converse.

Ryszard G. Struzak (r), a
member of the International
Telecommunications Union
(17U}, Radio Regulations Board,
Switzerland, is also pictured.

he first meeting in 1997 for the EMC
Society Board of Directors was held in

Zurich, Switzerland on February 21. This
meeting was scheduled in conjunction with
the EMC Conference held biannually at the
Swiss Federal Institute of Technology. In
attendance were President Bill Gjertson, Vice-
President Dan Hoolihan, Secretary Janet
O’Neil, and Board members Kimball Williams,
Andrew Podgorski, Andy Drozd, Dick Ford,
Norm Violette, Todd Hubing, Len Carlson,
Bob Hoffman, Bill Ritenour, Don Sweeney,
Don Heirman, and Joe Butler. Absent Board
members were Bill McGinnis, Jim Muccioli,
Bill Duff, Warren Kesselman, and Herb Zajac.
Guests present included Leo Makowski, Ed
Bronaugh, Constance Brown, Patricia
Fitzgerald, Gabriel Meycr, Mark van Helvoort,
Barry Wallen, Dag Bjorklof, Diethard Hansen,

and Albert Biggs. .

President G]ertson called the mcctmg to
order at 10:00 am. He thanked Dr. Meyer,
Chairman of the EMC Conference, for the
hospitality his committee had extended to the
Board during its visit to Zurich. A round of
introductions was made.

The agenda for this meeting was different
than for previous Board meetings. Since the
Board was holding an open meeting with
guests, the agenda was tailored not towards
specific reports, but rather towards

- presentations by the four Service Directors

and the Vice-President to provide an overview
of the activities of the EMC Society Board of
Directors. Thus, Vice-President Dan
Hoolihan spoke first about the Society’s Long
Range Plan which is reviewed every two
years. The goals and objectives of the plan
were addressed. It was noted that the long
range strategy of the Society has not changed
significantly over the past five years.
Increased member benefits, expanding EMC
education, and standards development
continue to receive top priority. Joe Butler,
Director for
Technical
Services,
spoke about
the
committees
under his
directorship
and advised
how they are
specifically
addressing the
Long Range
Plan. Leo
Makowski,
Representative
Advisory

Committee (RAC) Chairman, discussed the
many professional organizations with interests
related to EMC. He described how the EMC
Society liaisons with some of these
organizations to further enhance mutual
interests.
Todd Hubing, Director for Member
Services, reviewed the activities of his
directorship. He encouraged the formauon of
new EMC Society chapters internationally.
The membership application process has been
streamlined to make it easier to join both the
IEEE and the EMC Society it the same time.
The short term goal is to attract new inter-
national members from Regions 8, 9 and lp
Len Carlson, Director for Communication
Services, discussed the CD ROM project |
being undertaken by his directorship. This is
their key contribution to the Long Range Plan
as this project provides-a-significant'member -
benefit. The CD ROM set of four discs will
include the symposium records from all th{;:
past IEEE EMC Society symposia. This will
be sold at a greatly reduced prlce to EMC
Society members. ,
Norm Violette, Director for Profcssmnal
Services, followed with his presentation. Thc
current emphasis of his dlrcctorshlp is i
transnational activities. It was reported thit 16
new members were signed up in Zurich at the
IEEE EMC Society membership booth. The

‘Society will participate as a co-sponsor w1th

several upcoming EMC conferences in
Europe. The IEEE EMC Society :
membership booth will be sct" up at these
conferences to promote mcmbershlp under
the able stewardship of Ferdy Mayer who is
based in France. Dr. Mayer’s skill in:four
languages enables him to uniquely promote
the EMC Society internationally. :
Don Heirman, Standards Committee |
Chairman, next gave a report on the activities
of his committee. He reviewed the agcnda
from their committee meeting which was held
immediately prior to the Board meeting.
Some 35 people attended this meeting. One
of the reasons the Board decided to hold a |
meeting in Zurich was to encourage outreach
efforts to international members of the EMC
community. International volunteers were '
sought out to work with the EMC Society i in
developing standards and on various other
committees. The goal is to enhance the global
perspective of the activities of the EMC
Society. At the morning meeting, the
Standards Committee Organization Chart was
presented. Mr. Heirman announced that ovcr
the past three years, the committee has gone
from a strictly U.S.-based focus to a new global
focus. The new organization structure rcﬂects
this shift to a global emphasis. Mr. Heirman



was very pleased with the international
interest in the Standards Committee as
evidenced by the many visitors at their
meeting. He noted that the Europeans
at his meeting were concerned with
issues related to surge testing/power
quality and also to the testing of
modular computer components.

The Board then adjourned for
lunch. This was a special treat as Dr.
Meyer, of the Swiss Federal Institute,
organized a private luncheon for the
Board members and guests at the
private faculty club which is located on
the top fleor of the Institute. The club
features panoramic views of the city of
Zurich, the lake, and the surrounding
hills. Fortunately, the day was clear
and sunny so the view could be enjoyed
to its full potential.

After lunch, the meeting
reconvened with the report of Kimball
Williams, Chairman of the Education
Committee. Mr. Williams is also the
new Technical Activities Committee
(TAC) Chairman. He advised that all
the TAC Chairmen will meet during
the symposium in Austin. A database of
all TAC members will be completed by
the Austin meeting.

Todd Hubing commented upon the
recent IEEE membership conference
in New York which he attended. He
noted that the emphasis was on
“GOLD,” or Graduates Of the Liast
Decade. The IEEE is trying a new
program to recruit and retain graduate
engineers. Mr. Hubing also noted that

the proposed Distinguished Lecturer
program for Europe is being evaluated.
Obstacles to the program include
language barriers, travel logistics, and
conflicting topics of interest.

Under new business, a general
discussion was held concerning the
topic of assisting those engineers who
could not otherwise attend the IEEE
EMC Symposia due to financial
limitations. It was noted that this issue
is being addressed by the Austin
symposium committee. For example,
the call for papers to authors stated that
financial assistance may be extended to
authors whose papers are accepted and
who require financial assistance to
attend the symposium and present a
paper. Also under new business, the
Board discussed the possible need for a
new Technical Committee to address
the area of medical devices and EMC.
L.astly, Norm Violette personally
invited everyone present to attend the
one day EMC conference organized by
the Washington DC EMC Society
chapter. This will be held on May 1,
1997.

President Gjertson concluded the
meeting by once again thanking Dr.
Meyer and his committee for all their
efforts towards making the Board’s visit
to Zurich a remendous success. The
meeting adjourned at 5:00 PM.

Other Highlights of the
Zurich Board Meeting
The EMC Society Board of Directors

Art Wall of the FCG addresses the "12th
International Symposium and Technical
Exhibition on EMC” attendees as the keynole
speaker during the opening ceremony.

had two reserved tables at the
Wednesday evening symposium
banquet which was held at the Grand
Hotel Dolder in Zurich. One of the
most poignant moments for EMC
Society members attending the
conference occurred at this banquet.
Leading EMC Society member Clayton
R. Paul officially announced his
retirement as Chairman of the
Technical Committee for the Zurich
EMC conference, a position he has held
for many years. In his speech, he
commented upon the lasting
international friendships he has forged
as a result of his participation with this
conference. His able replacement will
be Fred Tesche.

The Board hosted an informal
cocktail reception at the Hotel
Tiefenau on Thursday evening during
the conference week. The purpose of

| the reception was to enhance dialogue

between the EMC Society and those
active internationally in EMC. This
was an ideal opportunity to educate

.| potential volunteers on the benefits of

involvement in the EMC Society.

| More importantly, it was also an

4" opportunity for the Board to benefit

| from the tremendous experience and

unique perspective of the international
EMC community.
On Friday evening after the Board

| meeting, several Board members could

I8l be seen shopping on the famous

The EMC Society Board of Directors meeling was held immediately following the Zurich

Symposium.

Bahnhofstrasse and later dining at the
Raclette Stubbe, a restaurant as famous

| for its traditional Swiss fondue as for its

location within the red light district of
Zurich.



TODD HUBING
ASSOCIATE EDITOR

At an EMC Chapter
meeting, you can
trade war stories,
catch up on the
latest developments
in your field, and tell
that joke about the
three-leaded bypass
capacitor. Yes,
chapter meetings
are one place where
even an EMC
engineer can be the
life of the party.
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ociologists and psychologists are just

beginning to understand the complex role
that EMC engineers play in our society. Newly
released studies help to explain why we EMC
engineers are the way we are. In one classic
study, a thousand professional men and women
were asked to describe an 8-ounce glass
containing 4 ounces of water. Sixty-eight
percent of the respondents described the glass
as being half full. These people were
optimists: up-beat people, often entrepreneurs,
who could generally be described as “the life of
the party.” Thirty-one percent of the
respondents described the glass as being half-
empty. These people tended to be pessimists:
practical people, always prepared for the worst,
people who rarely attend parties because they
don’t expect them to be much fun. One
percent of the respondents described the glass
as being 6 dB below the limit. All of them were
EMC engineers. People in this category are
rarely invited to parties.

Other studies reveal that EMC is habit-
forming. Few people start out wanting to be an
EMC engineer. Usually a person’s first
experience in an EMC laboratory is the result
of peer pressure or economic necessity.
Although visits to the EMC laboratory may be
unpleasant at first, successes in the lab cause
endorphins to be released in the brains of
unsuspecting individuals, giving them a sense
of accomplishment and job security. These
same individuals may become nervous or
depressed when they are unable to obtain
frequent EMC “fixes.” Once a person acquires
a reputation as an EMC engineer, they are
called upon to spend more time in the lab - a
vicious circle that consumes people who might
otherwise have led normal interesting lives. Are
you addicted to EMC? To find out, ask
yourself the following questions:

* Do you have any children/pets with names
like Maxwell, Faraday, or Sparky?

® Have you ever used the term “common-
mode” in a social conversation?

e Have you added ferrite cores to any of your
home appliances?

¢ Do you look for the FCC or CE mark on
products when you shop?

¢ Do you wear anti-static clothing at home?

* Does your favorite StarTrek Voyager
character wear a blue uniform?

If you answered yes to two or more of these

questions, you may be an EMC junky. Do not

panic however. Many EMC engineers are able

to live nearly normal lives. The key is to get

out of the lab once in a while. Become
reacquainted with your family. Develop other
hobbies and interests. And aboveall, keep in
mind the fact that most people don’t want to
hear about why their electronic devices are
compliant. They would rather talk about more
interesting subjects, like the weather If you
want to talk to like-minded people about
EMGC, I suggest you attend your local IEEE
EMC Society chapter meeting. At an EMC
Chapter meeting, you can trade war stories,
catch up on the latest developmedté in your
field, and tell that joke about the three-leaded
bypass capacitor. Yes, chapter meetings are
one place where even an EMC engineer can
be the life of the party. l '

Atlanta
Bruce Crain, Chairman of the Atlanta chapter,
reports that the November 1996 meeting was
held at the Loockheed Martin Aeronautical -
Systems plant in Marietta, GA and featured
EMCS Distinguished Lecturer Hugh Denﬂy
M:r. Denny gave an excellent presentation | r
about the evolution of EMI requirements apd
testing on medical devices. Mr. Denny is a
forerunner in the area of RF susceptibility '
testing of medical pacemakers and offered a
first-hand historical perspective of this
fascinating topic. The formal presentation Was
followed by a spirited discussion among the!
attendees, who included several |
representatives from local medical device ;
manufacturers. Thanks to Dave Millard of the
Georgia Tech Research Institute, the Atlanta
Chapter now has a home page on the World‘
Wide Web: http://seal.gatech. edu/EEED{neee-
emc-atl

E
i
H

Central New England
Lee Hill, EMC Consultant and former IEEE
EMC Society Distinguished Lecturer, was thc
speaker at the December meeting of the |
Central New England chapter. Lee’s topic |
was “Ground Plane Gaps, Common Mode |
Voltages and Radiated EMI in Multi-Layer
Printed Circuit Boards.” The presence of |
common mode current on the external cables
of electronic equipment is often a primary |
source of radiated electromagnetic
interference. Segmented, gapped and/or
narrow width ground plane geometries in i
multi-layer printed circuit board designs can x
reduce the magnitude of these currents. 'I‘héi
presentation reviewed the results of récent |
research and experiments to explore and



develop a better understanding of the inductance, common
mode voltage, and the fundamental mechanisms responsible
for radiated EMI from the PCB introduced by ground plane
geometries. The meeting in February featured John Osburn
of EMC Test Systems in Austin, Texas. John’s presentation
was titled, “The GTEM! What is it? Where has it Been?
Where is it Going?” The GHz Transverse Electromagnetic
Cell, or GTEM, is a relatively new type of test instrument for
making electromagnetic field measurements. In most cases
GTEM is the preferred alternative to both the Open Area
Test Site and the semi-anechoic Chamber. John reviewed the
status of regulatory acceptance for GTEM cells.

Israel
In December, the Isracli IEEE EMC Chapter held a one-day
workshop on the topic of “Safety Aspects in EMC.” Over 60
members and guests from all over Israel attended. The large
attendance was not surprising, as the workshop dealt with
“hot” issues like hazards of EM fields to personnel and to
ordnance, and product safety considerations related to EMC.
The workshop was hosted by TELRAD, the Israeli
telecommunications company, for the second consecutive
year and featured seven technical presentations. Dr. A.
Vilensky, of Rambam Hospital, gave a presentation titled
“One Hundred Years of Radio - One Hundred Years of
Medical Hazards?” Dr. S. Diemant, of the Ministry of the
Environment, spoke on “The Responsibility of the Ministry
of Environment with Respect to Non-Ionizing Radiation.”
Mr. Oren Hartal, of RAFAEL/ADA, gave a talk titled
“Limitations in Radiation Hazards Measurements.” Mr.
Michael Bron, of ITL, presented “Standards for ITE Product
Safety.” “Radiation Emission Standards for RF Systems” was
the title of a presentation by Mr. Ra’anan Baruch, of the Israel
Institution of Standards. Mr. Moshe Henig, of Telrad, gave a
presentation on “Product Safety Requirements in FCC Part
68 for Telephony Equipment.”

The workshop concluded with a presentation by Mr.
Moshe Netzer, of RAFAEL/ADA, on “EMC in Electrically
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Dr. Yossi Pecker discussing EMI Issues in power
distribution networks.

Initiated Explosive Devices - Initiation Circuits and
Armament Systems.” Also at this meeting, Mr. Rafi
Rubinstein, one of the founders of the chapter, was presented
a Certificate of Appreciation awarded by the IEEE EMC
Society. This was a great opportunity for Mr. Rubinstein to
reminisce about the first days of the Chapter and about the
highlight of his term as chairman, when the chapter held the
1992 IEEE Regional Symposium on EMC, which opened the
way to hosting the 2003 IEEE EMC Society International
Symposium. The chapter held its first meeting of 1997 in
March. This meeting featured a technical excursion to the
newest and most modern electrical power station in Israel, the
Orot Rabin (“The Lights of Rabin”) named after the late
Prime Minister Rabin. The visit was hosted by the Israel
Electric Company. Thircy-five chapter members and guests
participated in the tour, which included technical
presentations by Mr. Yohannan Madar, of the Orot Rabin
station and Dr. Yossef Pecker, a member of the chapter and
engineer for the Israel Electric Company. Mr. Madar’s
presentation was titled “Electrical Power Generation in the

Mr. Rafi Rubenstein (I}, EMC Chapter Past Chairman, displaying the
Certificate of Appreciation awarded to him as Prof. Anthony Weiss {¢) and
Elya B. Joffe (r} and look on.

{
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Mr. Yohanan Maddar of the Orot Rabin site, discussing the construction
of the site.




Lengtime friends Fred Motter (i) of Litton, Joe Fischer (¢) of Fischer
Custom Communications, and Derek McNally (r) of DJM Electronics,
catch up on the old days of EMC at the Clayton Paul tutorial in Los
Angeles.

Ed Nakauchi of Instrument Specialties (1), Eileen MeNally of DJM
Electronics (c), and John Stanford of Allied Signal (r) show off their St.
Palrick’s spirit with a touch of Greenery at the Clayton Paul tutorial on
March 17. (That's a green shirt, green flower and green tie sported by
these folks!) ‘ v 4

Clayton Paul (1) with Dave Bernardin (r) of TUV Product Service of San
Diego, who displays an autographed copy of Mr. Paul’s Book.

Orot Rabin Coal Operated Power Station.” Dr. Pecker’s talk
was titled “EMC Issues Related to Power Distribution
Networks.” Additionally, Elya B. Joffe was re-elected as
Chapter Chair, Eli Milstein was elected Chapter Vice-Chair,
and Moshe Henig was re-elected Chapter Secretary/
Treasurer.

Los Angeles

The Los Angeles Chapter was fortunate to host Clayton R.
Paul for a special one-day tutorial entitled “The !
Fundamentals of EMC” on March 17, 1997. Over 120 people
attended this tutorial on St. Patrick’s Day at the Radisson_
Plaza Hotel in Manhattan Beach. Chapter Chairman Ray
Adams was obviously pleased with the turnout. After all, this
event was conceived over five years ago; it took that long to
convince Clayton to travel to California to present the tutorial!
The day began with a continental breakfast during
registration. Attendees were able to enjoy a cup of coffee and
review EMC product and service literature displayed in “The
EMC Vendor Library.” There was also a table for IEEE
EMC Society information. Membership applications moved
quickly, as did copies of ITEM 1996. Clayton began his
program at 8:30 a.m. with the topic “EMC Requirements for
Electronic Systems.” He explained that “we will not, nor do
we need to, cover difficult mathematics or abstract concepts;
most of the important concepts needed to conduct sound
EMC design result from how you view the probleim. For
example, once you learn not to automatically think in terms of
the ideal behavior that you’ve been taught in your ‘
undergraduate electrical engineering courses, you’ll be open
to new vistas of opportunities.” To prove the point, Clayton
used an analogy from the movie “Cool Hand Luke” starring
Paul Newman. In a famous scene from that movie; the prison
warden stood over Paul Newman and told him “Luke, you've
got to get your mind right.” That is what Clayton intended to
do with the tutorial, i.e., “get our minds right” regarding
EMC. During the day, Clayton also covered the areas of non-
ideal behavior of components, signal spectra, radiated
emissions and susceptibility, conducted emissions and
susceptibility, crosstalk, shielding, and system design for
EMC. His presentation was peppered with humorous tales of
mishaps related to EMC. In addition to providing sound
instruction, he provided entertainment as well.

Fortunately, the weather was perfect that day so lunch
was held outdoors under umbrellas on the hotel terrace
overlooking the golf course. Janet O’Neil, Co-Chairman of the
event, told the attendees that Tiger Woods had been sighted
teeing off on the course. She then quickly followed this
announcement with “That’s a bit of Irish blarney for St.
Patrick’s Day!” A reception followed the presentation with
scampi, fajitas, pasta, and dessert stations. Each attendee was
treated to two drink tickets so this encouraged most people to
stay for the reception. Clayton was also available to personally
autograph copies of his book, Introduction of Electrotnagnetic
Comparibility, which was purchased by some sixty people at

“ the tutoriai. It seémed like a Hollywood event with the



people lined up with their books while
Clayton pleasantly sat and signed them
all. The highlight of the reception was
the raffle of a ScanEM EMI probe
donated by Credence Technologies.
This was won by chapter member
Kaniaya Mahendra. At the conclusion of
the day, all agreed that it was an
excellent event. It was certainly a
unique opportunity to spend an entire
day with Clayton Paul and enjoy good
food and drink in nice surroundings in
sunny southern California.

Philadelphia

Finbarr O’Connor, of R&B Enterprises,
was the speaker at the September
meeting of the Philadelphia chapter,
The title of his talk was
“Electromagnetic Environmental
Effects on Military & Commercial
Equipment with Emphasis on Medical
Equipment.” The October meeting
featured Joseph Calabria, of Computer
Sciences Corporation, who spoke on
“Electrical Bonding Resistance
Variations in Carbon Fiber Composite
Panels.” At the November meeting, a
presentation titled, “European
Community Compliance of Industrial
Control Equipment” was given by
Michael Massaro, of EM&F Scientific.

Pikes Peak

Dr. John Will presented a very
interesting and well-attended overview
of his doctoral dissertation entitled
“Complex Antenna Pattern
Measurement Using Infrared Imaging
and Microwave Holography” at the
chapter’s October meeting.
Unfortunately, John followed with an
announcement that he was leaving
Colorado Springs to pursue bigger and
better opportunities as a Senior EMC
Engineer with Sun Microsystems in San
Jose, CA. QOur loss will certainly be
Sun’s gain; not only were his encthusiasm
and dedication contagious, but John was
also single-handedly responsible for the
creation of the Pikes Peak EMC Society
Chapter several years ago. We wish John
all the best both with Sun and southern
California! In the wake of John’s
departure, chapter elections were held.
Jim Youngman, of Omnipoint

Corporation, is the new Chair, Gus
Freyer, of US], is the new Vice Chair,
and the new Secretary/Treasurer is
Haze Hutmacher, of Hewlett-Packard.
Finally, at the November meeting Gus
Freyer gave a very interesting and
relevant presentation titled
“Uncertainties in EMC Measurements.”
Many, many thanks to HP for hosting
the meeting and providing both lunch
and a tour of their in-house EMC
measurement facilities.

Santa Clara Valley

The October meeting of the Santa Clara
Valley chapter featured Douglas Smith
of Auspex Systems. Doug’s talk was
titled “Demonstration and
Measurement of the Effects of a
Transient Suppression Plane on ESD.”
Edwin L. Bronaugh, of EdB EMC
Consultants, spoke at the November
meeting. Ed is an IEEE Fellow and
former president of the EMC Society.
His talk was titled “EMC Measurement
of Uncertainty.” In December, the
meeting featured David Pommerenke,
of HP Roseville, who spoke on the
“Physics and Testing of ESD.” Roger
A. McConnell, of CKC Laboratories,
gave a presentation titled “High
Intensity Radiated Fields (HIRF)
Testing” at the January meeting. The
February meeting featured EMC
Society Distinguished Lecturer, Hugh
W. Denny. Hugh’s talk was titled
“Taking the Black Magic Out of
Grounding.”

Seattle

Editorial note: Janer O’Neil has moved.

Los Angeles’ loss is Seattle’s gain. Janet
provided the chapter information for both the
Los Angeles and Seattle chaprers in this
issue.

The Seattle Chapter of the EMC
Society held its first meeting after a
hiatus of some 18 months. There was
good reason to hold a meeting in

~ January: EMC Society Distinguished

Lecturer Todd Hubing was in town!
Who would want to miss his
cntertaining and enlightening
presentation? Todd spoke on the topic
“An EMC Engineer’s Guide to
Electromagnetic Modeling Software.”

The meeting began with Ghery Pettit of
Intel in Dupont informally chairing the
meeting. Ghery is a former Chairman of
the Santa Clara Valley chapter. He was
eager to get things up and running with
the Seattle chapter and so was his IEEE
friend, Janet O’Neil, who 1s a recent
transplant to the Pacific Northwest from
Los Angeles, where she was active with
the chapter. Thus, the meeting began
with nominations from the floor for
chapter officer positions. Other details
were handled such as setting a regular
date, time and location for the meetings.
It was agreed that the meetings would
be held the last Tuesday of the month
so that the Seattle chapter could “piggy
back” speakers with the Portland,
Oregon chapter. For example, Todd’s
trip to the Pacific Northwest included
speaking at the Portland and Seattle
chapter meetings on subsequent
evenings. It was also agreed that a
newsletter should be created specifically
for the Seattle chapter to highlight
meeting announcements, upcoming
events, job openings, etc. With the
business part of the meeting then
concluded, Todd began his
presentation. He reviewed the various
types of EM modeling software
available commercially and over the
Internet. The objective was to help
product developers and EMC engineers
decide whether they can benefit from
EM modeling software and learn which
software packages are appropriate for a
particular application. Todd also spoke
of the early days of his EMC career
when he was employed at IBM. He
noted that in those days, adding money
to any product design to address EMI
was “discouraged.” This contrasts to
work he has done for Boeing where
weight and reliability were the primary
concerns. T'odd spoke about EM
modeling software and how it can be
beneficial to design engineers of both
types of companies. Twenty-five
people attended this first meeting and
all agreed it was worthwhile to get
together again.

The Seattle chapter was fortunate
to host another Distinguished Lecturer
at its March 20 meeting. (That’s two
chapter meetings this year - each with a
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Distinguished Lecturer of the EMC
Society!) Norm Violette of Violette
Engineering Corporation spoke on the
topic of “Lightning and Transient
Protection at the Equipment Level.”
The meeting began with EMC Society
President and Seattle EMC Chapter
member Bill Gjertson announcing the
results of the recently held election of
chapter officers. Ghery Pettit of Intel was
elected Chairman, Janet O’Neil of
Lindgren RF Enclosures was elected
Vice-Chairman, John Kuras of Boeing was
elected Secretary and Tom Lindgren of
Boeing was elected Treasurer. Ghery
immediately took the reigns of office and
introduced the speaker. Norm
announced that transient protection was
“big business” and supported this claim
by showing the 21 different IEEE
standards which address this topic. The
presentation concentrated on lightning,
electric and magnetic field coupling
(which are often overlooked) and ground
impedance coupling (which is very
important, especially when lightning
strikes ground). First, Norm started with
the basics of lightning. He commented,
“We still really don’t know how lightning
is generated.” Lightning is important for
engineers as it is the single greatest
contributor to power outages worldwide.
Ben Franklin, who conducted the first
known scientific studies on lightning in
the mid 1700s with his famous kite flying
experiment, was referred to as a “great
engineer, but not a good conductor.”
(Actually, Ben was commended as he

cpea™e TATY

conducted lightning experiments and
lived to tell about them!) The
presentation was lively and entertaining.
There is a lot to know about lightning and
Norm’s presentation provided a good
introduction to the topic. He mentioned
that he normally teaches a three-day
course on the topic and condensed this to
two hours for the chapter meeting. So,
there was a lot of material to cover!
Norm wrapped up the evening by
providing information about an
interesting lightning project he was
involved in with the Statue of Liberty.
Before the meeting, chapter members
joined the speaker (and his wife Bette)
for dinner at a nearby restaurant. It was a
good opportunity to socialize informally
with the speaker and chapter members.
Everyone is welcome to come to the
newly revitalized Seattle EMC chapter
meetings. Call Ghery Pettit at (206)371-
5515 or Janet O’Neil at (206)868-2558 for
more information.

Twin Cities
The EMC chapter of the IEEE Twin
Cities section held an EMC Workshop on
General EMC Measurements on
Wednesday, March 19th at the Sheraton
Metrodome. Six half-hour talks were
presented in one afternoon aimed at
EMC engineers and EMC technicians.
Erik Borgstrom, of TUV Product
Services, gave a presentation titled
“High-Field Strength Testing for
Commercial Avionics Requirements.”
Roger Kuhn, of 3M, spoke on “Radiated
Field Immunity Testing to IEC

after Norm’s presentations on lightning protection fo the
Sealtle and Portland EMC Chapters.
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Norm and Betly Violette refaxing and enjoying a visit in Seattle

1000-4-3 Criteria.” John Maas, of
IBM, gave a presentation on
“Electrostatic Discharge Testing
of Electronic Products.” Joel
Schreider, of TUV Product
Services, presented “Emission
Testing to CISPR 22
Requirements.” Paul Cook’s
presentation was titled “Radiated
Emissions: Calculations Based on
Circuit Design” and the meeting
concluded with a talk by Dan
Hoolihan, “A Summary of the
1997 Zurich EMC Symposium.”

FDA/AAMI
Conference
on EMC/EMI

The U.S. Food and Drug
Administration and the Association
for the Advancement of Medical
Instrumentation (AAMI) are
holding a conference on EMC/
EMI: Solutions for Medical
Devices.

The program will be held from
8:00 AM to 5:00 PM on Thursday,
June 12, 1997 at the Crystal
Gateway Marriott, near
Washington National Airport. The
conference follows the AAMI
Annual Meeting and Exposition,
which will be held from June 7 to
11 in Washington, DC. The
agenda is targeted to
manufacturers, health care
practitioners and regulatory
professionals. For more
information, contact Eiicen Smith,
(703) 276-0793, ext. 241.

Call for
Papers

14" International Wroclaw
Symposium and Exhibition on EMC
June 23 - 25, 1998 ;

A call for original, unpublished
papers on all aspects of EMC has
been issued. For information,
contact the Symposium Organizing
Chairman, Mr. W. Moron.

Phone: +4871 728812

Fax: +4871 728878

E-mail: emc@il.wroc.pl
Information is also available on
www.emc98.wroc.pl

EUROEM °98

The 11th International Conference
on High Power Electromagnetics
will be held in Tel Aviv, Israel,
June 14 to 19, 1998. For contact
information see page 27.
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he EMCS Education Committee mission is

Tto “promote education related activities of

the IEEE EMC Society.” Its vision is “to

provide opportunities for individuals and
organizations involved with electrotechnology
and products to become aware of EMC at
levels consistent with their needs.”

The commirttee has two fundamental
goals:

e To establish an awareness of EMC
fundamentals throughout industry and
academia

* Toenhance EMC education through the
development of improved education
techniques, materials, opportunities and
communications

To accomplish these goals, the committee
has established eleven subcommittees, each
working on one or more related activities
directed toward immediate and long-range
objectives. The subcommittees are listed in
alphabetical order by the last name of each of
the chairman and described. As you read
through these descriptions, ask yourself, “Can

I help with this effort?” We would appreciate

your participation and assistance.

Subcommittee Chairman
Demonstrations Larry Cohen
Experiments Manual IT  Jim Drewniak
Video Productions Dick Ford
University Grant John Howard
Outline & Abstracts John Mass
Tutorials Magsood Mohd
Student Activities Jim Muccioli
Standards Education Vichate Ungvichian
NARTE Jim Whalen
Lifelong Learning Kim Williams

Demonstrations

This subcommittee works with current and
future symposium planning committees to
provide demonstrations of EMC phenomenon
during the symposium.

Experiments Manual - Volume H

The success of the EMC Education Manual,
created by Clayton Paul and Henry Ott,
prompted us to consider a follow-on Volume
(II) that would use more sophisticated
equipment and provide additional documented
experiments to assist students and teachers.
This committee is beginning the task of
assembling this new set of experiments.

Video Productions

One of the most effective and easy-to-use
methods of taking EMC information to
students, the general public, other technical
societies, etc. is through the media of video.
This committee is working on producing such
educational video materials.

University Grant

A continuing interest of the education
committee has been the promotion of EMC
education within traditional university
curricula. This subcommittee is seeking
universities that have no current EMC
courses, and is offering to assist in setting up a
‘first time’ course at that institution. The first
award will be presented at the EMCS
Symposium in Austin.

Outline and Abstracts

This subcommittee has developed an outline
and abstract for presentations on EMC to
several different groups. At the present time,
it is developing supporting visual aids and
working on distribution methods.

Tutorials

At each symposium this subcommittee
provides educational tutorials on the
fundamentals of EMC technology. These
tutorials are intended to help bring new
engineers and technicians entering our
discipline ‘up to speed’ and become well-
grounded in the basics.

Student Activities

This subcommittee provides an outreach to the
members of IEEE Student Chapters. Its main
activities are providing speakers for Student
Chapter meetings, promoting the Presidents’
Memorial Scholarship Award and conducting
the biannual student paper contests.

Standards Education

In cooperation with the EMC Standards
committee, this subcommittee is developing
methods of extending education about the
IEEE standards process to EMC Society
members and beyond. Its first project is a set
of video lectures on standards from the Santa
Clara symposium.

NARTE
At each symposium, Dr. Whalen conducts a
workshop assisting EMC professionals to
Continued on next page
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Continued

prepare for the National
Association of Radio and
Telecommunications
Engineers (NARTE)
examination as an EMC
engineer or technician. At
the end of the symposium,
there is a NARTE exam
opportunity. This
subcommittee is responsible
for scheduling both events.

Lifelong Learning

This is a liaison activity
between the EMC Society
and the IEEE Education
Activity Board. The current
focus is a new effort that will
work with President
Clinton’s education initiative
to bring technical literacy
into the public school system
and foster lifelong learning in
young students.

Executive Board

The chairs of each of the
subcommittees, the current
main committee officers and
the most recent past officers
constitute the Education
Committee Executive Board.
Current activities of the
executive board are directed
toward updating the charters
and long-range plans for each
subcommittee to address the
long-range plans of the
Society.

Meeting Scheduled

The committee holds a major
meeting of the executive
board and all the
subcommittees on Tuesday
morning during the annual
EMC Symposium. We
welcome all who would care
to see if there is a task you
could help with that would
be suited to your interests
and talents. Please join us
and find out.
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THE GUIDE TO THE EMC
DIRECTIVE 89/336/EEC,
2nd EDITION

By Chris Marshman
IEEE Press, 1995 (paperback)

s the title states, this book is a guide to the European

Economic Community (EEC) Directive and the relevant
standards in electromagnetic compatibility. The. book
identifies the implications for such standards as it discusses
each one of them and provides the necessary guidance for
achieving compliance with the use of action items and the
discussion of several examples. This book was first published
in 1995, and by now, in the middle of 1997, many readers
may already be familiar with such standards since they are
already being enforced. For those readers, this book could be
a review. For those just getting into the EEC market with
their products and with very little knowledge in the area of
EMC requirements, this book is a good place to start.

Though the language of the European EMC Directive
standards is somewhat legalistic (like most government
sponsored standards), an effort is made by the author to
paraphrase the intent and methodologies of such standards.
However, the author concludes that such effort and this book
is not a substitute for the EEC EMC Directive itself, but an
aid to a better understanding of the regulations.

A brief review of each chapter in the book is provided
here, with a discussion of some of the salient sections in each
chapter. Because of the nature of this book, readers would be
better served if no interpretations are made by this reviewer
beyond those already expressed in the text by the author.
Instead, the reviewer will just provide the relevant
information concerning the book’s content.

The book is divided into twelve chapters and nine small
appendices. Each chapter also has its own list of references,
mostly about related standards. Chapter 1 is an introduction
to the EMC Directive. It provides the EMC background and
the requirements that led to the EEC EMC Directive. The
unwanted electromagnetic emissions from electronic
equipment and the immunity of such equipment are part of
the enforceable controls stated by the EMC Directive for the
European market. This chapter also covers the bureaucratic
machinery established by the EEC in the development of
such standards, Chapter 2 provides an “un-legal”
understanding of the EMC Directive by providing an
explanation of the most important protection requirements
and the scope of the type of equipment and phenomena
covered. The routes to compliance are described including
self-certification and the technical construction file. The
chapter ends with product certification and marketing
requirements. Chapter 3 covers some key points in the
interpretation of the EMC Directive. This is an important
section for managers and gives them a better understanding
of customized equipment, imports, second hand equipment,
system installation and components. This chapter essentially
provides a better understanding of the commission’s intent
behind the EMC Directive.

In chapter 4 the United Kingdom (UK) implementation
of the EMC Directive is outlined. The regulations outlined
in this chapter define the enforcement procedures adopted
in the UK and the enforcement authorities. It is not until
chapter 5 where the regulations themselves are discussed.



Chapter 5 defines what is meant by
relevant or harmonized standards,
product specific standards, and generic
standards. A table of equivalent
standards and a user’s list of harmonized
standards is provided. The shortage of
product specific standards, immunity
standards and standards for large
installations are discussed. Design
engineers must be knowledgeable of
these standards since it is these
harmonized standards for emission and
immunity that the equipment must
meet. Chapter 6 begins with an
introduction of the harmonized emission
standards. The implications concerning
costs of testing and test facilities are
covered. An overview is provided of
examples of product specific emission
standards such as EN 55-022 and EN
55-011, often referred to by their
generic equivalent, EN 50-081-1 and 2.
The author also includes a review of
parts of other standards referenced by
the generic standard. The issue of test
repeatability is identified for both
conducted and radiated emissions.
Among the main issues identified in this
chapter are:
¢ The need to have suitable test
facilities and specialized
instrumentation,
¢ Repeatability, a concern because
equipment configurations are open
to interpretation, there are
differences in the calibration of test
facilities and equipment, and the
generic standards in measurement
methods make reference to
published standards and therefore
have the same implications for
manufacturers as those apparent
from product specific standards.
* The generic standards allow
flexibility to apply all or none of the

tests specified, which allow for
differences in interpretations,

Immunity standards are reviewed in
detail in chapter 7. The basic standards
considered are IEC 801-2, 801-3, and
801-4. The generic standards are EN
50-081-1 ( the generic immunity
standard for residential, commercial, and
light industry locations) and EN 50-
082-2 (the draft generic immunity
standard for the industrial
environments). Several points are
addressed in this chapter, including the
need to have access to suitable test
facilities, which could involve significant
capital investment, and as with
emissions, the considerable uncertainty
in measurements due to repeatability in
testing. The reasons for such a lack in
the repeatability of testing are:
equipment configuration which is open
to interpretation; differences in
calibration methods for test facilities and
equipment; the subjectivity of the
degree of performance degradation due
to immunity testing with manufacturers
selecting a suitable severity of immunity
levels for their equipment; and the fact
that the generic standards allow a
manufacturer flexibility in applying all
or some of the tests specified, which
allow for a variety of implementations,
such that for the same type of products
it is possible that tests may be applied
by different manufacturers.

Chapter 8 is concerned with the
identification of the major types of test
facilities required for performing EMC
testing in accordance with the standards.
Different interpretations of test
facilities are illustrated and the relative
costs implications are discussed. The
requirements for open field test sites
and their calibration are described along
with practical open field site

implementations. Screens rooms are
discussed, especially their limitations
with respect to reflections and
resonance. Anechoic chambers are
considered, including the effects of
absorber depth and costs issues. Chapter
9 focuses on some case studies
connecting the problems faced by
manufacturers of physically large
systems when trying to comply with
requirements of the EMC Directive. In
chapter 10 an action plan for achieving
compliance is presented in the form of a
flowchart. The use of this plan along
with an up-to-date list of harmonized
standards is presented by using
examples. At the end of the chapter,
according to the author, the reader
should be in a position to identify the
route to compliance with the EMC
Directive for a product.

Chapter 11 deals with the EMC
Directive for large systems, particularly
the problems and difficulties of
demonstrating compliance with the
EMC Directive, the use of the technical
construction file, the applicable test
methods, and the need for an EMC
management plan. Chapter 12 is
principally concerned with reviewing
the U.S. FCC regulations, and the pre-
directive regulations in Germany, the
UK, and other EEC member states. An
overview is presented of the FCC 437
CFR Parts 15, 18 and VDE 0871 and a
comparison is made between the
emission limits and the harmonized
European standards.

This book is suitable for

management and design engineers who

want to have a broad overview on the
nature of the EEC EMC Directive
before applying themselves to the
efforts of making their products comply
with the specific standards.

1 955-'
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ohn Duncan McMillan Osborgé graduated from the

University of Texas at Astin in 1964 with a Bachelor of
Science in Electrical Engineering. At the same time, he
graduated from the Army ROT'C and received a commission
as a 2nd Lieutenant in the United States Army. John
completed the requirement for a Master of Science in
Systems Management from the University of Southern
California in August of 1985.

His first professional employment was with White
Instruments in Austin, Texas, where he designed and built
custom acoustic measurement instrumentation. He joined the
Electro-Mechanics Company in January of 1964. While there,
he worked on a literature survey on electromagnetic shielded
enclosures. He was the primary author of the final report on
electromagnetic shielding and shielding measurements.

In November 1965, John reported for active duty, attending service schools in Ft.
Benning, Georgia, and Ft. Devins, Massachusetts. Stationed in the Washington, DC area, he
served in an engineering group at the National Security Agency. He was awarded the Joint
Services Commendation Medal for engineering achievement for the design and modeling of a
vertical provisioning system for cryptographic equipment.

Upon completion of his active duty obligation, John returned to EMCO where, as a follow
up to the literature survey, he was the project engineer for designing and building a state-of-
the-art magnetic shielding enclosure. The double-walled Hypernom enclosure produced 57
dB of shielding for magnetic fields at DC and in excess of 90 dB to 60 Hz.

In 1969, John joined White Electromagnetics, Inc., where for two years he operated the
Technical Services Division. During this period, he was in charge of all contract EMC testing
for the laboratories. John returned to Austin, T'exas in 1971 to join Tracor, Inc. as the staff
EMC/TEMPEST engineer. He worked on a number of programs for communications
terminals, aircraft chaff systems and sonar systems.

He also worked for Don White Consultants and Interference Control Technologies as
Director of Engineering, and for Martin Marietta - Denver Aerospace, where he was the lead
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EMC/TEMPEST engineer on the MX Missile project, and later on other complex acrospace

projects. He worked for TANDEM Computer and is now the Principal EMC Scientist for

EMC Test Systems, a new company composed of EMCO, Rantec and RayProof. At EMC

Tést Systems, he has been instrumental in the development of the GTEM as a practical
measurement device, and has designed high power EMC test antennas for the U.S. Navy.

During these employments, he has successfully planned, directed and reported on over a
hundred MIL-STD EMC tests, a number of TEMPEST tests leading to product listings on
the PPL, and over a thousand commercial EMC tests to a variety of international standards.
Interestingly, the EUT fundamental frequencies have spanned from 3,000 sec/cycle to 34
GHz.

John has authored or co-authored five books, more than seventy-five technical papers and
a variety of popular trade journal articles. He is active in the IEEE EMC Society as General
Chair of the 1997 International Symposium in Austin, Texas, a member of the EMCS
Standards Committee, and current Chair of the Central Texas Chapter of the EMC Society.
He also supports standards development for the American National Standards Institute and
the Society of Automotive Engineers. He has been awarded three patents for EMC
measurement technology.

John and his wife, Sarah, a Realtor, enjoy showing their pet Schipperkes and attending
concerts. They are both readers of science fiction and mysteries, and Sarah shows a distinct
preference for stories of her native Atlanta,
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ASSOCIATE EDITOR

BOB ROTHENBERG -

his space, representing almost 10% of your

‘Newsletter, has been allocated for the
sharing of practical information on EMC
related issues. Such information need not be
archival or theoretically rigorous. New or
unusual approaches to solving routine design,
prediction, measurement or suppression
problems need only be described in brief,
narrative form. Your submittals will not be
subjected to extensive peer review. If they
are considered newsworthy, useful, credible
and reasonably well-written in the opinion of
this Associate Editor and perhaps an EMCS
technical committee member, they will be
published in this space. Submit drafts,
preferably under 1500 words, to me at Parker-

" Chomerics, 77 Dragon Ct., Woburn, MA 01888

(or e-mail to rothenberg@compuserve.com).
Following is the second in a series of
articles on EMC issues related to printed
circuit boards. It 'is éxtracted from Printed
Circuit Board Design Technigues for EMC
CGompliance, by Mark 1. Montrose, IEEE Press,
1996. It presents some interesting and non-
traditional ways of looking at EMI
suppression at the PGB level, which should be
useful to practicing engineers and designers.

EMC Suppression
Concepts for Printed
Circuit Boards

Image Planes and Stackup
-Assignments

Mark I. Montrose

Within a printed circuit
board (PCB), RF energy
will exist based on
Maxwell’s equations. Maxwell describes the
existence of both electric charge and
magnetic fields under certain conditions, A
mathematical or rigorous discussion of
Mazxwell is beyond the scope of this article.
In addition to Maxwell, Kirchoff’s and
Ampere’s laws describe the operation of a
circuit or network. Kirchoff’s voltage law
states that the algebraic sum of the voltage
around any closed path in a circuit must be
zero. Ampere’s law describes the magnetic
induction at a point due to given currents in
terms of the current elements and their
positions relative to that point.

What these laws really say that is if a
circuit is to function or operate as intended, a

MARK 1.
MONTROSE

closed loop network must exist. Figure 1
illustrates a typical circuit. When a trace goes
from source to load, a return current must also
be present, as required by both Kirchoff and

Ampere.
Switch - Signal Trace ?_

Return trace through a
ground reference system

Figure 1. Closed loop circuit.

Consider a typical circuit with a switch in
series with a source driver, Figure 1. When
the switch is closed, the circuit operates as
desired. When the switch is opened, nothing
happens. This on/off condition exists in both
the time and frequency domain. For time
domain, the desired signal component travels
from source to load. This signal component
must have a return path to complete the
circuit, generally through a ground return
structure (Kirchoff’s law). In the frequency
domain, RF current travels from source to
load and must return by the lowest
impedance path possible, usually a ground
trace or ground plane (also referred to as an
image plane). The RF current that exists is
best described by Ampere.

To review one fundamental concept of
how EMI is created within a PCB, we
examine the basic mechanism of how
magnetic lines of flux are created within a
PCB trace or transmission line. Magnetic
lines of flux are created by a moving current
flowing through an impedance, either fixed or
variable. Impedance in a network will always
exist within a trace, component bond lead
wires, vias, and the like. In addition to the
creation of magnetic lines of flux, other
concerns are present that will be examined in
this article. If magnetic lines of flux exist in a
PCB, as defined by Maxwell, various
transmission paths for RF energy must also
exist. These transmission paths may be
either radiated through free space or
conducted through cable interconnects.

To eliminate RF currents within a PCB,
two important words need to be discussed.
These two words are flux cancellarion. 1f we
cancel unwanted magnetic lines of flux, then
radiated or conducted RF currents cannot
exist. The concept of implementing flux
cancellation is simple; however, one must be
aware of many pitfalls and oversights that may

15




occur when implementing flux
cancellation techniques. With one small
mistake, many additional problems will
develop, creating more work for the
EMC engineer to diagnose and debug.
The easiest way to implement flux
cancellation is to use #mage planes. The
term image plane was popularized by
prominent EMC engineers in a
technical paper “Effect of an Image
Plane on PCB Radiation” presented in
1990 at the IEEE International
Symposium on Electromagnetic
Compatibility.!

Before a detailed discussion of
image planes occurs, an examination of
common-mode (CM) and differential-
mode (DM) currents is presented.
Figure 2 illustrates CM and DM
currents as they exist within a PCB.

In Figure 2, the current source, I1,
represents the flow of current that exists
in a circuit from source, E, to load, Z.
Current flow, 12, is current which is
observed in the ground return system,
usually identified as a ground plane or

ground return system. The measured
radiated electric field of the common-
mode currents is the summation of I1
and I2. With differential-mode currents,
the electric field component is the
difference between I1 and 12, I [1=12
exactly, differential-mode currents
cannot exist, hence, no EMI. This
occurs if the distance separation
between I1 and 12 is electrically small.
Design and layout techniques for
cancellation of differential-mode
currents is easily implemented in a PCB
with an image plane or RF return path
structure such as a guard trace. On the
other hand, RF fields created by
common-mode currents are harder to
suppress. Common-mode currents are
the main source of EMI. Differential
mode currents are rarely observed as a
radiated electromagnetic field.

An RF current return path is best
achieved with a ground plane (or ground
trace for single- and double- sided
boards). The RF return current will
approach zero (flux cancellation);

hotat = 11 + 12

Common-Mode Current

kotas =11 - 12

Differential-Mode Current

Figure 2. Common-mode and differential-mode currents.

Signal Trace

e

Ground Plane

e

Signal return

is a mirror image

of the signal trace
in the ground plane

(shaded area under the retum trace)

Top Down View - Signal Trace above an Image Plane

RF return path if discontinuities exist

in the ground retum structure.
Differential-mode voltage now exists, hence
Common-mode currents are created.

Figure 3. Image plane and return current path.

however, if the current return path is
not provided through a path of least
impedance, residual common-mode RF
currents will exist. There will always be
some common-mode currents in a PCB
as a finite distance spacing must exist
between the signal trace and return
trace (flux cancellation almost
approaches 100%). The portion of the
differential-mode return cuirent that
does not get canceled out b?:comcs a
residual RF common-mode;current.
‘This situation will exist under many
conditions, especially when a ground
reference difference exists between
circuits. This includes ground bounce,
trace impedance mismatches, lack of
decoupling, etc.

What we want to implement in our
PCB design is a minimal impedance in
the current return structure.; If we have
an optimal return path, differential-
mode RF currents will be minimal. An
example of a return path is shown in
Figure 3.

A multi-layer board with a solid
power and ground plane provides
excellent flux cancellation because of
the proximity of the solid copper planes.
Guard traces commonly found on older
designs do not provide optimal flux
cancellation under certain conditions.
This is because the distance spacing
between the clock trace and guard trace
is sometimes physically greater than the
distance spacing between the clock
trace and ground plane, assuming that
the PCB has a ground plane if a multi-
layer board stackup assignment is
provided.

For an image plane to be effective,
#o signal traces can be located in this solid
Pplane. Violations do exist when a high
speed signal trace is routed over a moat
(or isolated area). If a signal trace, or
even a power trace (e,g., +12 V trace in a
+5 V plane), is routed in a solid plane,
this plane is now fragmented into
smaller parts. Provisions have now been
made for a ground or signal return loop
to exist for signal traces that are routed
on the adjacent layer across this violation.
This loop occurs by not allowing RF

! German, R.F,, H. Ott, and C.R. Paul. “Effect of an Image Plane on PCB Radiation.” Procecdings of the IEEE International Symposium on
Electromagnctic Compatibility. (New York: IEEE, 1990), pp. 284-291.
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current present in the signal trace to seek a straight line path
back to its source. These split planes can no longer function as
a solid image plane to remove common-mode RF currents or
perform optimal flux cancellation.

A poor method of implementing a ground plane for
optimal return of RF currents is by routing a clock trace over a
moated area. A moat is an absence of copper on the power and
ground planes of a PCB. Ifa trace is routed over a moat, the
RF current return path is not directed back to the source, and
an RF current loop will be created, causing radiated EML
This is detailed in Figure 4.

When three adjacent internal routing planes are provided
(three adjacent stripline planes), with all three layers located
- between the puwer and ground-planes in a multi-layer board,
the middle signal plane (the signal plane not adjacent to an
image plane) will couple its RF currents to the other two
signal planes, thus causing RF energy to be transferred by
mutual inductance and capacitive coupling. This coupling can
cause significant crosstalk to

Top Down View of the PCB

Moat Violation

Large Loop Area
allows for
common-mode
RF energy to

exist due to

lack of an image
plane along

the entire trace

Correct Use of Moating —

. route. . - . e

Figure 4. Violation of the moating concept.

occur, which may also cause non-
functionality of the circuit.
Common-mode currents are

1
7777

Poor rotuing layer
Acceptable routing layer

Uizzrrzzzzzzza Acceptable routing layer
IR Power plane

gcnerally observed in I/O cables R Power plane AL IS ILIAY, Acceptable routing layer
: . I Ground pi Best routing |
Rarely is common-mode noise rouncpEne = e R
Best routing laysr _ Ground plane

(EMI) seen internal to the PCB.
Differential-mode currents can
also be created as a result of a
voltage drop (IZ) that occurs
between two points. These
points may be between a source
and load component. With an IZ
drop, ground noise voltage is
induced between these two
clrcuits.

To properly implement flux
cancellation within a PCB when
using image planes, it become
mandatory that all high-speed

|

6 layer board with 4 routing layers - microstrip

Paor routing layer Bast routing layer

6 Iayer board with 4 ruutlng layers
2nd bsst routing tayer

— Ground plane

Best routing layer

Filt material

Best routing layer

S o piene
IR Fover piane
PSS ALLAAAIAIAIIYS,

F:ll ma1enal

Acceptable routing layer

Best routing layer

_ Ground plane

2nd best routing layer

10 layer board with 6 routing layers

signal routing layers be adjacent
to a solid plane, preferably at
ground potential. The reason why
ground planes are preferred over power planes is because
various logic devices may be quite asymmetrical in their pull-
up/pull-down current ratios. These switching components
may not present an optimum condition for flux cancellation
due to signal flux phase shift, greater inductance, poor
impedance control and noise instability. The ground plane is
also preferred because this is where heavy switching currents
are shunted. TTL asymmetric drive is heaviest to ground,
with less current spikes to the power plane. For ECL, the
more noisy current spikes are to the positive voltage rail.
Examples of typical stackup assignments are provided in
Figure 5. Stackup assignments for specific designs will most
likely be different due to the number of routing layers, power
and ground planes required, or special engineering design

Figure 5. Typical stackup assignments for optimal use of image planes.

requirements. Adjacent to each ground (image) plane is a
signal routing plane that must contain all clock signals and
other traces rich in RF energy.

Generally, a one- or two-layer PCB will not contain a
ground or OV reference plane. As a result, flux cancellation
using an image plane cannot occur. For a single- or double-
sided stackup assignment, each clock trace or sensitive circuit
must be completely surrounded by a separate trace (guard
trace). This ground trace must be connected to the 0V ground
reference. The “ground” trace must also be located as close
to the “source” trace as physically possible based on the
manufacturing process used to fabricate the board. This
ground trace provides an alternate path for RF currents to
return to their source if a solid ground plane is not provided.
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IEEE EMC SOCIETY TECHNICAL COMMITYEES . . . Continued from page 3

limits for these tests.

Chairperson: Mr. Donald N. Heirman
143 Jumping Brook Rd.

Lincroft, NJ 07738-1442

Phone: (908) 741-7723

FAX: (908) 530-5695

E-mail: d.heirman@ieee.org

TC-3 Electromagnetic Environment

This committee is concerned with all
aspects of electromagnetic environments
and of manmade and natural electromag-
netic noise. These include characteriza-
tion techniques, measurement methods,
instrumentation and characteristics of
particular environments. Manmade noise
sources include power generation and
transmission facilities, broadcast and
communication fields, ESD, automotive
ignition systems, ISM equipment, office
equipment and consumer electrical and
electronic devices. Natural radio noise
arises from atmospheric (lightning), solar
and galactic sources.

Chairperson: Mr. Wilfred R. Lauber
Communications Research Centre

P.O. Box 11490 Stn. H

Ottawa, Ontario, Canada K2H 8S2
Phone: (613) 998-2377

FAX: (613) 998-4077

E-mail: lauber@gmail.dgrc.doc.ca

TC-4 Electromagnetic

Interference Control

This committee is concerned with design,
analysis, and modeling techniques useful

" ifi suppressing interference or eliminating

it at its source. Bonding, grounding,
shielding, and filtering are within the
jurisdiction of this committee. These
activities span efforts at the system,
subsystem, and unit levels.
Chairperson: Mr. Richard Mohr

8 York Ct., Northport, NY 11768
Phone: (516) 754 1142

FAX: (516) 754-1142

TC-5 High Power Electromagnetics

This committee is concerned with the
effects of EMP and hardening protec-
tion. High-power microwave technol-
ogy, lightning processes, interaction
with aircraft and the effects of transient
electrical discharges on equipment are
also within the jurisdiction of this
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committee.

Chairperson: Dr. Louis F. Libelo
U.S. Army Research Lab

2800 Powder Mill Rd.

Adelphi, MD 20783

Phone: (301) 394-0782

FAX: (301) 394-2525

E-mail: llibelo®@emsc5.arl.mil

TC-6 Spectrum Management

This committee is concerned with
frequency coordination, management
procedures for efficient spectrum use,
band occupancy and congestion, federal
regulations and their adequacy.
Chairperson: Mr. Arco Chubukjian
Industry Canada

300 Slater Street 13th Floor

Ottawa, Ontario, Canada K1A 0C8
Phone: (613) 9904717

FAX: (613) 991-3961

E-mail: Chubukjian.Arco@ic.gc.ca

TC-7 Nonsinusoidal Fields

This committee is concerned with the
application of electromagnetic signals
with large relative bandwidth, commonly
referred to as non-sinusoidal waves,
delineation of the differences between
time-domain and frequency-domain
principles, analytical and numerical
treatments of the Maxwell postulates
directly in time-domain,
conceptualization, design, fabrication and
testing of devices for ultra-wide band-
width systems.

‘Chairperson: Dr. Gary G. Bush

Lockheed Missiles & Space
3251 Hanover St., Bldg. 562
Palo Alto, CA 94304

Phone: (408) 743-2368
FAX: (408) 756-9974
E-mail: garybush@best.com

TC-8 Electromagnetic Product Safety

This committee is concerned with the
electrical safety of electronic products.
Safety engineering principles and their
application, the implementation of safety
principles within organizations, as related
to EMC, are typical areas of concern for
this committee.

Chatrperson: Mr. Brian Claes

6128 Maree Ct., San Jose, CA95123
Phone: (510) 659-6574

FAX: (510) 659-6852

TC-8 Computational Electromagnetics
This committee is concerned with broad
aspects of applied computational electro-
magnetic techniques which can be used
to model electromagnetic interaction
phenomena in circuits, devices, and
systems. The primary focus is on the
identification of the modeling methods
that can be applied to intcrfezrcnce
(EMC) phenomena, their vandation and
delineating the practical limits of their
applicability. Included are low- and high-
frequency spectral-domain techniques
and time-domain methods.

Chairperson: Dr. James L. Drewniak
Department of Electrical Engineering
University of Missouri-Rolla

Rolla, MO 65401 ;

Phone: (573) 341-4969

FAX: (573) 341-4169

email: drewniak@ee.umr.edu

IEEE EMC Society ,

Technical Advisory Committee (TAC)

To aid in the coordination of technical
committee activities, and to provide the
BoD with oversight, the individual
technical committees are organized into
the Technical Advisory Committee. The
IEEE EMC Society Technical Advisory
Committee is composed of the chairs of
each of the nine Technical Committees
and a TAC chair. The scope of the
Technical Advisory Committee is to
promote the technical advancement of
the IEEE EMC Society as a whole and in

~ particular:

¢ To coordinate the operations of the
various Technical Committees

¢ T'o propose to the Board of Directors
(BoD) the formation, and where
appropriate the dissolution, of Techni-
cal Committees ,

¢ T'o monitor technical activities of
other organizations with a view to
making recommendations to the
Board of Directors on any required
coordination of those activities with
activities within the Society.

Technical Activities Commuttee Chairman:

Mr. Kimball Williams, Eaton R&D

26201 Northwestern Highway

Southfield, MI 48037-0766

Phone: (810)354-2845

FAX: (810)354-2845

E-mail: k.williams@ieee.org



Ham Radio
Excluded from CB
Enforcement Bili

(ARRL Headquarters, Newington CT) At the request of the
Amateur Radio Relay League or ARRL, amateur radio has
been specifically exempted from a bill submitted April 17 by
U.S. Senator Russell Feingold (D-Wisconsin) that would give
states and municipalities the authority to enforce the FCC’s
CB regulations. Feingold’s bill, designated Senate Bill 608,
originated with efforts by the Beloit, Wisconsin, City Council
to pass an ordinance allowing local authorities to enforce
FCC regulations. Council was responding to long-standing
CB interference complaints by local residents. The bill is
aimed at reducing radio frequency interference stemming
from the use of unauthorized equipment or frequencies by
CBers.

In presenting his bill, Feingold told his Senate colleagues
that he has received RFI complaints over the past several
years from numerous Wisconsin communities “in which
whole neighborhoods are experiencing persistent radio
frequency interference.”

If approved by Congress, Feingold’s bill would amend
the Communications Act to allow state or local governments
to enforce regulations that prohibit the use of CB equipment
not authorized by
the FCC (such as high-power linear amplifiers). As it now
stands, no license is required to operate on the 11-meter
Citizens Band, but the FCC does have strict requirements on
the type of equipment that CBers can legally use. Feingold’s
bill would preserve the federal preemption of all other
telecommunications matters. It would exclude FCC-licensed
services, including Amateur Radio, from state or local
oversight.

Also at the ARRL’s request, the bill calls upon the FCC
to provide “technical guidance” to states and municipalities
in detecting and determining violations. Those affected by a
state or local enforcement decision would be able to appeal to
the FCC. ARRL asked Feingold to add this provision as final
safeguard for amateurs who might be erroneously prosecuted
despite the bill’s other exemptions for amateurs. Feingold’s
bill would not preclude the FCC from enforcing its own
regulations as they apply to CB.

Feingold called his bill “a common-sense solution to a
very frustrating and real problem which cannot be addressed
under existing law.”

Thanks to Sandy Rotter (E-mail: rotter@worldnet.att.net)
for keeping us apprised.

BACK ISSUES OF THE EMC SOCIETY NEWSLETTERS ON MICROFICHE
We still have a few scts of the uFiche copies of the back issues of the IEEE EMC
Society Newsletters from the present to 1955, when it was called "Quasies and
Peaks." The price is $25.00 postpaid. Sets can be ordered from: Dr. Chester L.
Smith, EMC Society Historian, 2 Jonathan Lane, Bedford, MA 01730.
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JOINT DESIGN METHODOLOGY BASED ON THE ELECTROMAGNETIC
SHIELDING EFFECTIVENESS CAPABILITIES

Behzad Mottahed and Souran Manoochehri

AT&T Laboratories, Whippany, NJ and Stevens Institute of Technology, Hoboken, NJ
IEEE Transactions on Components, Packaging and Manufacturing Technology - Part B
Vol. 19, No. 1, February 1996, pp. 238-247

EMCABS: 01-05-97 -

Abstract: The objective of this paperis to provide guidance for the design of enclosure joints to maximize
shielding effectiveness (SE). Six geometrics are investigated experimentally by using a two-cavity
arrangement for measuring SE. The 38 references cited in the paper provide a good survey of the
literature. The cffects of gap size and joint tolerances are investigated. Some attention is paid to the test
protocol for measuring shielding effectiveness.

Index terms: Shielding effectivencss (SE), joint design, gap size, joint geometry, tolerances

APROCEDURE FOR DESIGNING EMI FILTERS FOR AC LINE APPLICATIONS
Fu-Yuan Shig, (1) Dan Y. Chen, (2) Pan-Pei Wu (3) and Yic-Tone Chen (4)
Dept. of Electrical Eng,, National Taiwan Univ., Taipci, Taiwan (1) & (3)
Decpartmentof Electrical Engincering, Virginia Polytechnic Institute and State University, Blacksburg,
VA (2)Dcpartment of Electrical Engineering, National Yunlin Institute of Technology, Tou-Liu City,
Taiwan (4)

IEEE Transactions on Power Elcctronics

Vol. 11, No. 1, January 1996, pp. 170-181

Abstract: The authors usc the “noise scparator” documented by T.Guo, D. Chen and F.C. Lec
(“Separation of Common-mode and Differential-mode Conducted EMI Noise,” Proc. High Frequency
Power Conf., Apr. 1994, San Jose, CA) to separatcly define the common-mode (CM) and differential-
mode (DM) filtering action of typical line filters with practical component values. The design procedure
addresses the low-frequency range (below which parasitic elements do notcontrol) in detail and broadly
treats the high-frequency range as being “beyond the scope of the paper.” The procedure uses network
theorems to separately design CM and DM (and joint) componcnt values in a practical way, Two design
cxamples, one for a flyback converter and one for a forward switching power supply, show how the filters
designed meet the low-frequency VDE limits for conducted noisc.

Index Terms:Noise separator, low-frequency design of line filters, conducted noise mcasurement, switch
mode power supply noise

EMCABS: 02-05-97

SUSCEPTIBILITY OF THE MULTILAYER PRINTED CIRCUIT INSIDE THE
EQUIPMENT HOUSING

Hiroaki Kogure, Hideki Nakano, Kohji Koshiji, and Eimei Shu -
EMC-Japan meeting at Kikai-Shinko-Kaikan, Tokyo

July 19,1996, EMCJ 96-19

EMCABS: 03-05-97

Abstract: Teis usefu) to analyze characteristics of printed circuits by modeling three dimensional structure,
This papcrdeals with the electromagnetic field analysis for susceptibility of the multilayer printed circuit
inside the cquipment housing using EM analysis, KCC “Micro-Stripes” by the Transmission-Linc
ModeclingMethod. This algorithm offers useful basic information for the evaluation of susceptibility and
coupling to the circuits inside the equipment housing through a thin slot. An electromagneticinduction
from a cable led to inside the housing is also analyzed.

Index terms: Printed circuit, clectromagnetic field analysis, TLM Method, . .. . . ...

“suisceptibility

PREDICTION OF FAR-FIELD EM! SPECTRA EMITTED FROM A SIGNAL LINE
ON A DIGITAL PCB BASED ON NEAR-FIELD EMI

Makoto Torigoe, Takuya Miyashita, Osami Wada, Ming Wang,

Ryuji Koga, and Tetsushi Watanabe

EMC-Japan meeting at Kikai-Shinko-Kaikan, Tokyo

July 19,1996, EMCJ 96-20

EMCABS: 04-05-97

Abstract: In EMI standards, far electric field is the object of regulation. The measurement of far electric
field requires 2 large measurement system and high cost, whereas the near-field measurement requires
small equipments and lower cost. Ifitis possible to predict far electric field based on the near magnetic
field, we can reduce the cffortand expensesassociated with the measurement of EML In thisreport, the
EM cmission from a signal line on a printed circuit board (PCB) is discussed. The relation between near
magnetic field and far electric ficld is shown in this report. Our result of prediction and measurement
coincide within the crror of 3 dB.

Index terms: Digital circuit, EMI prediction, near-ficld EMI, far-field EMI, transfer function

APROPOSAL AND CALCULATION OF EMC MODELING
Takehiro Takahashi, Yuji Tarui, and Noboru Schibuya
EMC-Japan mecting at Kikai-Shinko-Kaikan, Tokyo
July 19,1996, EMCJ 96-24

EMCABS: 05-05-97

Abstrac:Inthis paper, common EMC modeling for the clectromagnetic noise simulation tool is proposed.
A typical EMC calculation model is efficient for using the high functional simulation tool. The model is
more efficient than making a complex EMC model. If the calculation data of the specific model is stored,
ithelps tomake anoise reductionrule and to educate the noise behavior. Foran example of the modeling,
the effect of a shield which has a hole and attached line is calculated.

Index terms: EMC modeling, elcctromagnetic noise simulation, shielding effect

AN ANALYSIS OF NORMAL-MODE NOISE CAUSED BY BRAIDED SHIELD
CURRENT OF COAXIAL CABLE ATTACHED BY A FERRITE CORE
Takeshi Ichikawa, Hiroyuki Kawada, and Osamu Fujiwara
EMC-Japan meeting at Kikai-Shinko-Kaikan, T'okyo

July 19,1996, EMCJ 96-26

EMCABS: 06-05-97

Abstract: Coaxial cables are commonly used for the electrical connection between digital information
cquipments because they have excellent characteristics for electromagnetic shields. For the shield layer
of the coaxial cable, however, braided wires are used, and thus the high frequency current flowing on the
braided shield can induce voltage (normal-mode noise) between the internal conductor and the braided
shield through electromagnetic coupling, resulting in electromagnetic interference, On the other hand,
common-mode current flowing on the braided shicld emits an electromagnetic noise, whercas it can be
successfully suppressed by ferrite core attachment, In order to examine if the core attachment can be
braided shicld current of the coaxial cablc in relation to the location of the ferrite core attachment. A
theoretical equation for reduction effect of the normal-mode noise by the ferrite core attachment is also
given, which is confirmed experimentally.

Index terms: Coaxial cable, braided shield, normal-mode noise, ferrite core, analysis
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SAR OF HUMAN MODELS

‘Takashi Nakamura, Shinobu Tokumaru, and Kazuyoshi Uchida
EMC-Japan meeting at Kikai-Shinko-Kaikan, Tokyo

July 19,1996, EMC] 96-30

EMCABS: 07-05-97

Abstrace: As apptications of electromagnetic waves such as handy phone systems increase, biological
effects of EM waves are causc of concern. Many studiesaboutSAR ofa human modelhave been reported,
but there are few reports abouta case in which plural models are exposed to the EM wavcs. Inthis paper,
we calculated the SAR of two cylindrical human models which are exposed to a plane TM wave and to
aTM line source. The results show that the SAR of two models in the EM ficld would be estimated at
about two times that of the case of only one model.

Index rerms: Biological effects, plural human bodies, cylindrical human model, SAR, integral equation
method

A STUDY OF REDUCING SAR OF THREE LAYERED CYLINDRICAL HUMAN
MODEL

Shiniciro Nishizawa, Osamu Hashimoto, and Wataru Tsuchida,
EMC-Japan meeting at Tohoku Gakuin University, Miyagi

Oct. 18, 1996, EMC] 96-44

EMCABS: 10-05-97

Abstract: In this paper, the shielding effect of a three-layered human model which has an elliptical cross
section using dielectric lossy material is investigated. By numerical caleulation, we use the method of
moment which is assumed to be the polarization current for the model part. The results indicate the
possibility for calculating the model which has an ellipse axis ratio b/a, near the real human cross section.
Also investigated was the shiclding effect and variation of the SAR (Specific Absorption Rate) value at
the frequency of layering resonance which shows the highest SAR value of the model.

Index terms: 3-layered cylindrical human model, shielding effect, Method ofmoment

A PROBLEM OF CHECKING HOMOGENEITY OF THE FIELD AT IMMUNITY
TEST TQ RADIATED ELECTROMAGNETIC FIELD

Tersushi Watanabe

EMC-Japan meeting at Industrial Technology Center of Okayama Prefccture, Okayama
Sept. 13,1996 ,EMC]J 96-32

EMCABS: 08-05-97

Abstract: The immunity test to radiated electromagnetic field is more important than cver. The testrule,
regulated by [EC 1000-4-3, requires homogeneity of the field checked by measurement at every 0.5 m
in the reference plane. But this measurement method is not sufficicnt to check homogeneity. Ficld
strength pattern is periodic, but the pattern cannot be observed this way. Therefore, strength level will
vary withmeasurement point. The reason is shown for periodicstrength pattern with consideration given
to waves reflecting from room walls, and this is verified by experiment,

Index terms: Immunity to radiated electromagnetic fields, homogencity of ficld, clectromagnetic anechoic
chamber

Index terms: Small dipole antenna, circuit theory, equivalent eircuit, input impedance

QUANTITATIVE RELATIONSHIP BETWEEN SAR AND TEMPERATURE-RISE
INSIDE EYE FOR 1.5GHZ-MICROWAVE EXPOSURE

Kiyofumi Takai, and Osamu Fujiwara

EMC-Japan meeting at Tohoku Gakuin University, Miyagi

Oct. 18, 1996, EMCJ 96-45

EMCABS: 11-05-97

Abstract: For investigating thc biological effects of a localized SAR (specific absorption rate) deposited
in a human body for clectromagnetic wave exposure, it is indispensable to analyze a temperature-rise
inside a human brain including the control center of the body temperature. This paper numerically
analyzes a temperature-risc inside an eye of our developed realistic head model for 1.5 GHz microwave
exposure, using the FD-TD (finite-difference time-domain ) method. The computed results arc
validated in comparison with the data obtained by Taflove and his collcagues. Inorder to examine the
quantitative relationship between the localized SAR and temperature-rise; we also obtained a tissue
amount over which the localized SAR should be averaged so as to reflect the temperature-rise
distribution inside the eye.

Index terms: Microwave, biological effects, realistic head model, localized specific absorption rate,
temperature-rise

A NEW EQUIVALENT CIRCUIT FOR A SMALL DIPOLE ANTENNA ARS: 09-05-C
Mitsuharu Hoshino, Kenji Kubota, Yoshifumi Oba, and Risaburou Sato

EMC-Japan meeting at Tohoku Gakuin University, Miyagi

Oct. 18, 1996, EMCJ 96-40

Abstrace: This paper describes a new representation of the equivalent electrical circuit of a small electric
dipole antenna. By means of circuit theory, the equivalent circuit can be represented by the network of
serics capacitance C connccted with a parallel circuit of resistance R and inductance L. Expressions of
R, L and Carc given as a function of the length and radius of the antenna wire. The input impedances
of some vertical monopole antennas on the ground plane have been measured. Asthevalues of reactance
in low frequency agree with the calculated values of equivalent circuit, we determined the expression of
C. Consequently, calculated and measured values are in agrecment.

BASIC PROBLEMS OF EMC TEST SITE

Shigekazu Shibuya, Haruo Ishizuka, Toshio Kinoshita, Kazuaki Yoshimura,
Hideya Ando, Akinori Kameshima, Takashi Suzuki, Juiti Kaku, & K. Unno
EMC-Japan meeting at Tohoku Gakuin University, Miyagi

Oct. 18, 1996, EMC] 96-46

Abstract: For the past ten years, CISPR has continuously taken up “the rationalization of the test method
of EMI (toradiated disturbance)” as the mostimportant problem. However, ithasremained yetunsolved,
Thatis, in the EMC Symposium held at Zurich Switzerland in 1991, IBM officiallyannounced basing on
the results of comparative tests by the 3-m method carried out at 34 excellent sites chosen out of all over
the world, and disclosed that the values of EMI field strength obtainced exhibit aout of all over the world,
and disclosed that the valucs of EMI ficld strength obtained exhibita dispcrsion of 10dB or so. Germany
pointed out in Beijin Conference 1994, the inadequacy of CISPR test method on actual data collected at
6 sitcs, giving a dispersion, greater than 10 dB. In the latest Durban Conference 1995, cach country was
requested again to cooperate in theoretical studies on problems relating to EMC test site and method.
This paper addresscs these problems and explains theoretically that the GISPR recommended sitcs
including the 1 by 3-m method give an uncertain correlation factor that is liable to gencrate an error
exceeding 10 dB, and also shows that this problem is solved only through making a free space of the test
site and of the limits for radiated disturbance.

Index terms: EMC, test site, basic problem, free space, radio disturbance, correlation factor

EMCABS: 12-05-97




r14

EMCABS: 13-05-97

FDTD ANALYSIS OF TRANSIENT ELECTROMAGNETIC FIELD CAUSED BY
BETWEEN CHARGED METALS

Kei Kawaguchi, and Osamu Fujiwara

EMC-Japan mecting at Daido Institute of Technology, Nagoya
Dec. 21,1996, EMCJ 96-49

Abstract: Transient electromagnetic fields caused by the clectrostatic discharge (ESD) between charged
metals can be affected by the presence of the metal itself, but the effect has not been examined. This
paper analyzes the occuirence electromagnetic fields due to the spark between spherical metals, using
the finite-difference time-domain (FDTD) method. The numerical computation reveals that the
presence of the metals increase the ESD field level from our previously proposed ESD source model,
which consists of numberless image dipoles that give the equipotential condition on the spherical metal
surface.

Index terms: Charged metal, ESD, transient electromagnetic fields, FDTD
method, image dipoles

ASTUDY ON AMETHOD OF CHANGING THE MATCHING FREQUENCY
CHARACTERISTICS USING OPEN-HOLE FERRITE

Atsushi Maeda,and Youji Kotsuka

EMC-Japan meeting at Daido Institute of Technology, Nagoya
Dec. 21,1996, EMC]J 96-59

.EMCABS: 16-05-97

Abstract: This paper describes amethod on simply changing the matching frequency characteristics of an
EM-wave absorberand improving the matchingcharacteristics using an open-hole ferrite material. Asthe
result of experimental and theoretical investigation, the ferrite with cross-shaped holes shows the ability
to change the matching frequency characteristics broadly. As for the theoretical analysis of matching
characteristics, the Spatial Network Method has been introduced. It is clarified that the matching
frequency is changed from 2 GHz to 4 GHz using the ferritc material with Cross-shaped holes.

Index terms: Open-hole ferrite, matching frequency characteristics, cross-shaped open holes, Spatial
Network Method

FUNDAMENTAL STUDY ON BIOLOGICAL EFFECTS OF STRONG ELECTRIC
FIELD (PART 3) - DEPENDENCE OF DETECTION THRESHOLD ON DIFFERENT
PARAMETERS

Masaaki Sakamoto, Hisae Odagiri, and Kenji Misawa

EMGC-Japan mecting at Daido Institute of Technology, Nagoya
Dec.21,1996, EMC] 96-52

EMCABS: 14-05-97

Abstracr: Fundamental study has been conducted on the biological effects of ELF (extremely low
frequency) clectric ficld. A perception threshold was measured with human subjects and the results were
analyzed. The perception threshold was lower in an AC field exposure than ina DC field cxposure. One
of the causes of individual diffcrence in the threshold was found to be the difference in the physical
conditions of body hair. The psychological conditions of a subject were forced to be changed by giving
different amounts of information on the field cxposure. The threshold was also dependent on the
psychological conditions. However, these variances in the threshold were far smaller than the variance
caused by the change in relative humidity.

Index terms: Human cffect, AC & DC electric ficld, safcty standard, detection threshold, electromagnetic
compatibility

ANALYSIS ON DISTRIBUTED CONSTANT FILTER

Toshio Inomata, Shuichi Nitta, Atsuo Mutoh, and Yoshiro Sato
EMC-Japan meceting at Kikai-Shinko-Kaikan, Tokyo

July 19,1996, EMCJ 96-25

EMCABS: 17-05-97

Abstract: A noise filter made up of lumped inductance and capacitance has many problems like poor cut-
off characteristics in the range of high frequency. In order to solve the above problems, a distributed
constant filter has been proposed. However, its analysis and design methods have not been established
yet. In this report, it is concluded that cquivalent circuit is presented and in the vicinity of first parallel
resonance of f-1Z1 curve, is in agreement with measured value.

[ndex terms: Distributed Constant Filter, Distributed Constant Circuit Theory, cable

RADIO ABSORPTIVE PROPERTIES OF G-FE203 AND T102 COMPOSITE AR 05-9
MATERIALS (PART 3)

Masaru Chino, Yoshio Nikawa, Kazuo Kikuchi, Takashi Yamamoto,

and Ario Yamamoto

EMC-]Japan meeting at Daido Institute of Technology, Nagoya

Dec. 21,1996, EMC] 96-57

Abstrace: Radio absorptive properties in (g-Fe203/Ti02) =(90/10) weight ratio composite materials for
VHF, UHF and GHz bands have been investigated. Permittivitics and permcabilities of (g-Fe203/
TiO2)composite materials are discussed for optimum trial design for radio absorptive sample that are
indispensable for protection of electric equipment from external noise. The absorption properties of the
sample with 0.2 cm in thickness demonstrates 681 MHz in bandwidth centered at 4.45 GHz as an
experimental example, - . :

Index terms: Fc203 TiO2 , composite material , radio absorptive, permittivity, permeability

APPROXIMATE FORMULA OF SHIELDING EFFECTIVENESS OF AN INFINITE
PLANE FOR A DIPOLE FIELD

Yoshifumi Amemiya, and Takashi Yamaguchi

EMC-Japan meeting at Kikai-Shinko-Kaikan, Tokyo

July 19,1996, EMC] 96-27

EMCABS: 18-05-97

Abstract: This paper shows approximate formulas of transmitted fields through an infinite plane for a
dipole ficld. In the magnetic/electric dipole ficld, the transmitted field is in.inverse proportion to the
fourth/second power of distance from the dipole, shielding effectivencss of the plane is in direct/inverse
proportion to the distance, and for vertical dipole equals/doubles it for horizontal dipole. The value of
shielding cffectiveness from theabove formulas and that from expression involving integral computation
agree well over a wide range of the distance, and the under/upper limits which make the difference
between them lower under 1dB are shown.

Indes: terms: Shielding effectiveness, near field, magnetic dipole, electric dipole
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- "PEOPLE INTHE NEWS Feature
HOLLICE FAVORS
: GQES INDEPENDENT
- Hollice A Favors has reccntly lcft the
employ of thton Data Svstems Dwns;on e
- carly this’ ‘year to become an independent - _
. EMC consultant.. He has been very active: -
/ ,,,and -generous/in his services to.the: F‘EP
and the' G-EMC in. partxcular. Heisa Scmq
Member of IEEE (1958)- and has presentcd ‘
i “many papers: ‘Mr. Eavors isa past.chairman:

and was Hcad of the/Technical Papers -
Review Comrmttce for the 1964 EMC-

i Symposxum held in Los Angcles 11966 he v; ‘

 setved with the Technical Papers Review -
. Committee fqr the 1964 EMGC Symposium
held in Lios Angeles. In 1966 he served with

,thc Téchnical Papers Review Committee for

thc San Fram:lsco G-EMC Symposwm

IRAM BERMAN =
JOINS FAIRCHILD

: _ Ira (Marty) Bérman recently. iéfl: thc Rc—~ -

entry-and Envxronmentai Systems Dmsmn
“of Gcnerai Electric Company to join
- Fairchild: Eicctro-Metncs, 100 Chiirch:

' "‘:-ifScreet, Amsterdam,NY 12010. Marw isi e

_“known'to our. ‘Newsletter readers as the
editor of Chaptcr Chac:er, as well'as. ocher
special features. As:a result of many
:compl;canons in changmg jobs and locacwn,

Marty’s column does'not appear in this i 1ssuc_ .

of the Newsletter. Chapter Chairmen will.
be notified of the change so thiac wecan

. again keep our ‘membiers up o date on the

= Gronp actxvmcs throughout the ‘country. All

emvztcd to. corrcspond w1th

. CHOMERICS FILES SUIT 3
- (CAMRIDGE, MASS. )—-Chomcncs Inc.;an
Arlmgtou based manufacmrcr ‘has fllcd suit -
in Massachusctts Supenor Court against .
‘Ercon, Inc. andione of its employees,a

_former Chomerics’ corporatc officer, both of

" Massachusetts. Also named in the suit were -

Technical Wire Products, Inc. (chhmt) of -
: nd_the Parker Hanifin i

: -m ormatzon. L

- The dxspute mvolves elccmcal]y
~conductive plastic gasket and sheet
materials. The suit rcqucsts an m_]unctlon to
o m_prevent the further use of Chomenc s
' ‘-"'confldcntlal mformanon. i

: also:a-leader for many years in the affairs of .
* . the Institute of Electrical and Electronics

-EMC Chapter (1965) . as Director Emeritus in 1966. As a life -

shing to report on local'or: chapter 30

vof Ohio. The suit concerns’ the i
iation cf Chomencs conﬁdenual sl

REMEMBER WHEN

HARADEN PRATT DEAD AT 79
Haraden Pratt, a dlstmgmshed plOHCCT in
the field ‘of radio’ communications ‘died at
Pompano Beach omn: -August 18. Mr. Pratt was

“Engineers (IEEE) and one of its two -

“ Mr;Pratt served as president of the IRE
n 38 Secretary,.from.-1943-1962;: and-.
Director from 1935.~ 11962, At the formanon
the IEEE in 1963 he continued as - -
. Director and Secretary until his appmntment

mcmbcr of Veteran Wireless Operation
Assocxauon he was awarded the Marcom '
Medal of Achlevcment in 1951. He wids a
: Fcllow of the IRE, the IEEE, the Amcncan
Institute of Electrical Engineers, and the -
Radio Club of Amcnca, an Assocmtc by ollow
“of the: Amcrlcan Institute of Acronautlcs and -
Astronautics (formerly the Institute of the

- Aeronaiitical Sciénces) and an honorary life

- member of the Insutunon of Radio'and

- ‘Electronics Engineers, Australia: In 1944,

~he received the IRE’s Medal of Honor and
in 1960 its Founder's- Award: (Also, e was.
the guest banquet spcaket atthe 1968 EMC
Symposmm in Scattle} i

“SPARK. GAP SIMULATES
A-BOMB EMP - .
Sccunty wraps were peeled offa hush-hush
o Ammy nuclear-simulation project in rnld- -
-Augiist revealing the existence of a-‘super’
+‘electromagnetic pulse (EMP) facility at i
Otlando, Fla. The facility was designed and
“built by Mamn Marietta Corp’s Orlando
Div. under the guidance of Dr. Carl D. 2
- Pierson Jr. and Elliotc R. Valkenburg, both -
members of the research and engmecnng
dept.-at the Orlando Div.
Thc facility consists of 2 1000+ fe. dlpole
antenna with a. spark gap atits-center. ngh~ :
: vdltage power supplies, generating 250 kV, *
charge the antenna within 0:1us through .
20 MQ resistors. Upon discharge; up.to.~
20,000 A flow across the spark gap. W}ule
the Mamn Marietta installation appdren
_the most powerful in the U.S. right now;
site is being buile at ‘Albuquerque’ N:-M., by
G&G Inc., Bedford, Mass., that will
- produce éven stronger EMP mdlanon

HUGE FARADAY CAGE “
CLEANS UPLAPOWER = o
Elcccromagnet:c pollution caused by -~
increased use of heavy electrical cqulpmcnt

.t ﬁllmg radio and telévision channels awith

Jsc, partlcularly around largegmdustnal i

cities. Los Angeles, however, is takinga

step which should quiet at least one- poss;ble

. ~ predecessor socmtlcs, the Institute of’ Radlo
--Engineers (IRE).

~+and would enclose. nearby suburban hornes

: 'Group AdCom mcmbcrs_was is
1 25,1969. Constitution 1 amendments since

dssuance of the ballot permit the election of -~
~ six AdCom members. The ballots returned

:;“‘Cﬂmmxttec) This: ‘cooperative e cavor

- ;Indusmcs Assocnatlon (EIA), a trade.

CGE _c: TO CHANGE ITS NAME?

- the name of the Group on Elcccromagncmc

.many,"
noise source. Thc potennal offcndcr L e

' powcr gnd Intcmc stauon at the southcm :

‘end of 750,000-V dc hncs bringing - -

* hydroelectric power to. the city from dams BN,

-the Columbiariver. To contain the clectron
magnetm radxanon cmlttcd by the station, -

+ . LAis‘erecting a huge Faraday shlcld around ‘j » 7_

- the entire complcx :
Dcslgn specs for the: shield mdlcatc that i

the radiated energy in the range of 150 kHz -

~to 300 MHz should not exceéd 50 pVm

. gu*mdc a perimeter 1,500 ft. from: the intertie - -

. station,. Without the Faraday cagc this
=-,»1soelccmc pcnmcter ‘would occur at 2

distance of about 2. mllcs from the Station.

Radlo mtcrfcrcncc attenuation is’ p]armcdfto _
be apptommatcly 30.dB.- Among the e
components being shxcldcd are the mercury: 5

. arc inverters, dampmg resistors;, defac -

transformers reactors, and: filter capacitors.

Experience with similar type installations

mdxcatcs}that radiation of RF from power
lines should be ncghglble, ‘but that radiation
‘could be expected from the converter .+ -
station: and ir§ auxxhary facxhucs

: RESULTS OF' ADCOM
-ELECT ION BALLOT
“The ‘ballot for the clecnon of

have been counted and’ ‘the followmg SIX. b

x -mcmbers have. bccn electedfora thrc&ycar :
L Cterme bcgmmng ]anuary 1;1970. '
" W.R.Free

] 1. Krstansky
.j J. O’Neil

“H. M. Schlicke
R BiSchulz & ..
L W.: Thomas, Sr

JTAC CHANGES ITS AME
JTAC changes its name aft
Joint Technical Adv1sory Co

IEEE; an enginéering society, and- EIectromd

,assoczatmiz, is'a prime example of hoy

' éngineers can: pool their knowledge a d; g:vc i
“unbiased oplmons in: asocxal spliere, . o L0

namcly, conservatxon of :henatural resdi' FOE s
whxch is the. clectromagnenc spectrumh e

Issue No. 70 Dm‘ober 1971

Agam, the; AdGom is:con dcnngvchank

Comipatibility nee: RFL 'In‘the opinion of |

EMC lacks in popularity and sta;ure N
: Cantmued on. nsxt page

a3



. PURDUE 1972 SYMPOSIUM

“ During the AdCom mcccmg durmg thc 1971 v

‘ EMC Symposmm, the. followmg namcs
“were suggcsted :

i Spectrum Control -

‘Spectrum Engineering . - &
Spectrum & Companbxhty Control
3 'Spectrum Pollution Control -,
L Elcctromagnccrc Spectrum Contml
“Spectrum Electromagncuc Ecology-
"+ Spectrum Environment Control. -

o 'Spectrum Pollutron Intcrference ControI

Engmcermg :
Spcctrum Managcment =

" . Spectrum Sciénces Group.

v lIntcrdtscxpimary Spectrum’ Managcmcnt

. - Electro:Spectrum Gontfol

Spectrum Conservation
- Spectrum Utilization
. RF. Utilization . “ ;
) After the AdCom mcetmg, “Radrauon :
- Spectrum Imagmcermg was suggestcd
. Radiation defines the type: of spectriam: to

# the clcctromagncﬂc and cxtcnds from DC to:

& gamma and x-rays which create EMP dunhg

- “nuclear effects problcms Imagmceung
~..1eplaces the term engineering \ which is
already covered i in TEEE and has the
restrictive “word cngmc in it Imagmcermg
.. can be any of the newand positive forward-.
__.reaching drscrphncs as: wcll as the old and
/prcsent ones.: ; :

CORY 1S GANDIDATE FOR
‘DELEGATEIDIRECTOR 1972-73
- William E. Cory, an outstanding mcmbcr of
. the G—EMC is a candidate for IEEE - '

73, in'the Southwestern chron ‘Region 5
- Known as:Gene to many of .our. Group

ﬂmcmbers, e is the Director of Electronrc S

Systcms Research ‘at the Southwest
“Rescarch Instmxce, in San Antomo, Texas

ANNOUNGEMENT AND CALL
 FORPAPERS

_ELE CTROMAGN ETIC HAZARDS
= POLLUTION

: AND ENVIRONM ENTAL QUALITY
MayS 9,1972 iy
Purdue University :
Lafayette, Indidna 47907

The theme of the Symposium:is to-

“explore theeffects and ‘new: application areas

of: clectromagncuc fields. Spcc1ﬁc toprcs to
* beexamined include:. :

- 1)-Hazards of, and: cffects of, cxposurc to
electromagnetrc radramon S
2) Noise-and mtcrfercncc duc to; powcr i
linés:and-other high powor equipment.

) Interactrons of electromagnetic radlatron
' _and our environment, and pollution
- monitoring by e]ect:romagnctrc means.

REMEMBER WHEN

SYMPOSIUM RECEIVES
SUPPORT: .
International Symposrum on

5 .E]ectromagnerrc Compatibility, which was
héld i in Philadelphia-on July 12-14, is now
*history. “Whether or not it was succcssfu]

depends upon your point of view

'AS AN ATTENDEE, success was-based .~
. upon. the’ technologrcal reward, The papers -
“and workshops were certainly varied in both-
‘subject and technicallevel. Also, many of -
. the exhibitors drsplaycd new products and:
drstrrbutcd material and goodwill freely.

AS AN EXHIBITOR, success was based’

upon exposure and potential sales. We
“cannot comment on potential sales, but
: appro,x_rmatcly 500 persons including

competitors passed through the exhibit area.

" - ASA GROUP MEMBER, the full papets
were printed in the Symposium Record and-

sufficient copies were printed for all those

“ who'are truly interested. Copies are still
. .available through New York at $6.00 each.

AS AN ADCOM MEMBER, the

‘financial picture looks very promising: - Up 2

t0.$6000 may be forwarded to the Treasurer

_ to help finance the Transactrons, Ncwslcttcr
“and Abstracts. ;
~TO THE SYMPOSIUM COMMITTEE '

succcss was:realized by the srmles,

comments and congratulatrons offered by
" many of those who attended. ‘Additional -
rewards were obtained-in:the fellowship _
" which was shared and lasting:friendships
.. ‘established between committee members.

TO THE. CO-SPONSORS; success was

- just the. knowledge that their support was
chronal Delegatc/Regxonal Drrector 1972~ 2

needed-and apprccratcd And indeed it was!*

»,At past: symposiums, the donations made by: -

co-sponsors were usually earmarked for the
cocktail party. However, the Symposium

-.Committee was reluctant to commlt the total
. contributions to the party due to economic

pressure. . Thus; the co-sponsors this year also

* contributed to the welfare of our Group. To
5 the twelvc cosponsors g0 our sincere thanks

L ULS PARTICIPATION
L IN INTERNATIONAL
'STANDARDS ACTIVITIES
= The IEEE gave its: support toa proposcd
bill, S. 1798, before the Foreign Commerce

and Tourism'’ ‘Subcommittee of the I«IP!“’#Q
States Senate.. The purpose of the bill is *

foster fuller United States- partrcrpanon in

‘international trade by the: promotion and
i« “support” of representation of United Statcs
- interests. in international voluntary standards

activities, and for other purposes.” The .

- IEEE indicated its strong belief that the bill,
‘would serve 4 useful and valuable purpOSe in~
.strcngthcmng the pamcrpanon of United .

- States interests in international

) st_andardlzanon

PENSION-PLANS

DO NOT PAY OFF :

A'survey by Senate mvesugators mdrcatcs
that the dream of retitement peasions

“usually turns out to be a nightmare. A study
- of payouts by 34,000 different pension funds: -

operated:by private industfy - with assets of
$125billion - indicates that mrlllons of
workers who go to'work. under pension plans’
never collect a cent in beneﬁts Unrcalrstrc

terms, layoffs, plant failures or

tcchmcalrtrcs will intrude to disappointa- -

. hlgh percentage of workers - as high as 90%
‘in some industries, one Senator said,”

(Editor’s note: A follow up ncwspaper
item indicated that “Employers get most
benefit.” The article indicated-that funds

_ that do not find their way into the pockcts of

retired workers.are tused mstcad to prop up
the employer’s business. It told of using tax.

. exempt pension funds:to purchase property . -
“-when bank loansare not-available and the -
-practice of getting the pension funds to

- purchase the employer’s stock when he

< issnes same for new capital or to prop up the -
_market price of the stock. Ong * : :

communications company showed over
320,000 persons. participating in 4 pension

- plan for over-the past 20 years.~Over.
/230,000 employees have left the firm

without collecting a penny -~ about 6,000.0f

these had over 15 years service and nearly
13,000 had more than 10 .years with the frrm

From Miles Benson, “Pension:Plan Study

" Indicates Employers Get Most Benefit,”
;L””g Island Prers, Tuesdav, Apn} 6; 1971 )

EMC PROBLEMS

AND SOLUTIONS e
The last issué of the EMC Ncwslcttcr
introduced a new réader participation

" feature-titled EMC PROBLEMS AND
_ SOLUTIONS: Although the response was:

not overwhclmmg, there were a few good*

- questiofis’ regarding Federal Communication

Commission chulatrons '
If you have EMC related prcblems that you -
would like to present to “EMC experts™ that

: ;:;Vrcad‘;:_thc,‘.EMC'Néwsleéter', pledse submit s
them. All'of the problems-received will be .
“reviewed by the: edrtorral staff and those
. judged appropnatc will be prmted in future
.. issues of the Newsletter. Hopefully, some -
~of our réaders will be able-to offer cxcellent
+ solutions or suggestions to your problem, .
- and the Newsletter will print those solutions
~or suggestions that are‘considered to be most

promising.If space is ava1lable, several

- alternative solutions will-be prcscntcd

Thus, all of the. readers-will-profit from- the

‘exchange of problems and ideas. In’
*-addition, copies of all soiutrons, suggestions;.
or éomments received will be forwarded to
the reader who submitted the: problem ..



REMEMBER WHEN

From the IEEE
EMC Society
Newsletter,
Summer 1973

i Prccxsmn, an afﬁ}xat
‘To dampen noist

Samuel Perry

Richard Schultz

x0f canccllatlon Thc company says noise is'a tc:nth that of equi
" made the old way; for example; ycarly dnft with the: techmquc
__thousandths of a percent. :

o [Exccrptcd ftom Elea‘mmaf, June 7 1971

ol Issue No. 78 Summer 1973 f

Mr: Robcrt Goldblum
- Editor, EMQ Nchictter y
DearMr. Goldblum: EEL
I read: ‘Wlth mterestyour Aprll N j ;

rl Freerick

Marly Berman

fig,]ds Thesr,é'rc'notix;
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Leonard Tlmmas Jr., Jackie Janasky, and Howard Wolfman



; EMC FIGURE OF-MERIT
7 "'*SEMINAR :

* A one-ddy seminar. on EMC Frgure~of Ment‘.

- +for receivers and transmitters will be held on
fa :Thursday,'_() ober 18th, at the .
- Electromagnetic Compatibility Analysis

‘:.f_:‘Cente Annapolis, Md. Discussions will be ..

- +held on work to- datc by, and future plans of;
_..an ad hoc commrtt e. ‘This s seminar should -
' “beof pa icular interest to receiver and

ihmrt:ed to the earliest applicants by available
““meeting:space.- If you wish to attend please
noufy Mr.:M. Li Lustgarden,

.;Elcctromagnetrc Compatlbrhty Analysrs 5
‘ Ccntcr .

" CHAPTER CHA’ITER
= by -Jra (Marty) Berman =

i In the beginning:the ffcquency bands wct‘e'“ /
, ?unformcd and void, with no intelligence on 7. K v
“connection of many small filaments of metal:

the receivers of sound and music, and:
'.naught save static was heard through the
_land. A vbicé came from the deep saying -

:“Let there be EMG” and there was EMC;

. and'it was good. And EMC separated the

. ~intelligence from the static-and the noise,
-and the pcopic rejorced in’ thelr cities and
_thcrr tcnts s

"ATLANTA N ]
~“And Atlanta spoke unto thc Ncwslctter

. saying, verily we- havé: meetmgs, and we are ¥
. prospering.. On: the 16th day of the 10th

o monthiof the prcvrous year; D RO W

g-Larson, who is an Associate Professor at the i

_Technieal Institute in Georgra, did'lecture
_on the Electiical Car program at the -
Instrtute, and 14-did hear and approvc

Ty PHOENIX

~+And it came to pass in the first month that

- this Chaptcr chose to.seléct its new officials; .

~ ‘and they are Dwayne Awerkamp of

' vMotorola as Leader; Harold Nilés of: Gcncral :
Comimunications as Assistant Leader; Ron

" Leland of Motorola as Scribe; Jim Martin of
‘Arizona Public Service as Keeper of the

Goid; and John Matteson of Honeywellas

) Master of Arrangements and Publicity. And:
these officials were chosen by ballot on the’
13th day of the last month of the previous:

' ..year, when one score and four heard Dr.

‘ ‘Don G. Dudley present EMC Effects on
_ Communrcauon Equ,rpment :

LOS ANGELES

.~ And:there was:a watcnng place in; thc valley : )
- inthe desert, wherc the maidens would -

' come.in the evcnrng to water their camels
" and shccp And so it is w1th thc trlbe in.the
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ter'manufacturcrs as well as ccrtam :
= _government dgencies; ‘Attendanice may. bc

REMEMBER WHEN
.bats‘inb _nf'Los-Angeles, but thete is the :

-.refreshing of the spirit. .For on th_e 16th day
of the 11th month; a number of the elders of

the tribe gathered to prophesy What's New

““in EMC for 1973 to the amazement of two
" score‘and 12; and on- the- 18th day of the iast
.month the tribe did celebrate with.a party
for-the holiday season. .On the 25th day of -

- ‘the first month the sage, Herb Mertel, of
General Dynamrcs, San’ Drego, did expound o
“on:EMC for Rapid Transit Systems; which

could caiise the silver chatiots that carry
multitudes from city to ¢ity to run askew

And yet this problem does not occupy the -

attention of the prophets who: predrct )
greater use of the chariots. The lcader of'

¢ the.tribe did state that the sage, Herb -

. :Mertcl will lead'a councﬂ inits drscussrons
at the mighty EMC convocation‘in the srxth .
“ month; wherein control of the silver chanots '

‘that run on two bars' of_rron laid upon the
ground may be effected by means of -

And the leader does state-that the tribe from:

; _;the City of Los ‘Angeles does flourish. In.
these days of woe, such news is surely as
: wclcome as manna from Heaven;

SEATT LE

- -Ard there was a msghty city whcre thc '
i traditions were passed from the wartiors with

skin the color of bronze to the tribe of EMC.

‘And when the tribe met in convocation they

did choose Thomas H. Herring as Leader,

“ and: ]erry M. Carter as Assistant Leader, and -

* Richard:F..Holtman as Scribe and Keeper of
-the Gold: ' The leader has called the tribe to =
meetings, and on the 20ch day of the ninth..
month of the previous year only four and 10 _

did hear Alfred Eckersley of the clan of
Boeing speak on.a Test Jig for Shreldmg
Effectrveness

SAN FRANCISCO
And the members of the tnbe of EMC who CE
-abide where ‘the ground shakes and mighty
bridges span‘the water near the city have
_met on the 20th day of the 11% month, and
" one score and,ten were enlightened when

William Berger of the clan of Philco-Ford
WDL. did speak on Semiconductor Failure -

Johnson of the clan of LMSC did assist the

" man William in his speaking. And on the
-18th: day of the second. month still another >

- group lead by Dr. Roy Amara who is also the

- Leader of the clan of the Institute of the
"Future, and Fred Nichols who'is the leader
‘of the clan of LieceroMagnetics, and: Dr.

- Harold Gumbel of the clan of Philco-Ford

- WDL did reach on Technological - =

~the Office-of Telecommumcauon Pohcy
- And the sage David was very. wise, forhe

“Forecasting and Aé'sessrnent':and..the Status -
“of the EMG Engincer. Thus it was thatthe .

tribe of EMC does not let the occasional

. shakmg of the ground cause thern ta: falter

".WASHINGTON D:C. . ‘

~Andit came:to pass on the: 17th day of. thc -
" fifth month that the membcrs of the tnbe of
TOEMEG who assist the: leaders of the nauon .

did convene and hear Mr. David B. Colbv of

was able to explain “OTP Circular 11 = A
Policy to Assist Planmng for. Use of the T

, _Spccmrm Spacc

METROPOLITAN NEW YORK

-»And.in the greatest city thcre was 4 ‘mighty

groupmg of the trrbc, and they do’ convene-
one time every’ new moon. And in the

& multltude of their rncetrngs they . do. tap new
. sources of wrsdom and’in cheir wisdom’ they

sall do-become wise men. And their ol
- meetings were held on the 15th day of the -

11th month, in whrch they learned Radratron i

AHazafds Measuremcnts, and their teacher-

was E. E. Aslan of the clan of Narda, and on ?

" the 13th day of the 12th month the teacher,

A. G. Zimbalatti taught on the methods of .

cconducting the Great Symposmm in the

summer; and on the 17th-day of the ﬁrst

“month the tribe did consider the protectron
“of the materials of the tribe from the great

electric'spark in the sky, and on the 21st day

“of the second month the tribe did pnnder _

thc Phrlusophy of Tests

And thus it came to pass that thisis thc_ '
last column 1 will'be ‘writing: It'sbeena -
wild five years - FIVE YEARS - that has

~ seen me through three jobs; and-has seen -
“the rise and fall of EMC Chapters all around -
“the country. But now I’m just about out of -
© -the EMC Business, and it’s really tough to
follow itas closely as a:Group Newsletter .

column requires. With a fairly firm hand

- (but with justa tracc of catch'in my throat) I

pass the guidon to the new Associate Editor.

“To all who have sent me news and stuff--
" thank you. To all who have sent best
: 'wrshes--thank you too.. And best wishes:
Analysxs And the sages Dick Krasner of the -~
“clan of National Semiconductor, and'Alan K.

from here tor brggcr and better EMC‘

GEORGE UFEN e P s
LEAVES SIGNALITE

George R: Ufen has resigned effective June

-1; as Western Manager of Signalite to

become president of the recently.

- incorporated G R U-Asso. in Glendalc, Ca. ke

George was previously Western Manager for -

.Fairchild Electro-Metrics and.prior to this he

was co-owner of an electromc manufacturers

; rcprescntatrvc group
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June 14-19 _
11th INTERNATIONAL
_CONFERENCE ON T

HIGH-POWER -

- EUROEM 98
Tel Aviv, Israel
* The Secretariat Euorem’98
- _ ; Tel: 972 3 5140000
1.(703)276 v793 ext. 241 Fax: 972 3.5140077
e september,v23—25- B
19TH ANNUAL EOS/
ESDSYMPOSIUM
*Santa Clara Conyention Ctr.
 Koen Verthaege - ‘
el: (609) 734-2344 -
ax: (609) 734-2565
mail:kvérhaégc@sarnofﬁcom

;fIEEE Admlmstratlve IVIeetlngs

. August17.& 21 November7

- EMC SOCIETY BoD - EMC SOCIETY

- ‘Hyatt Regency; Austin,, TX STANDARDS

: Janet O’Neil, (206) 868-2558 . COMMITTEE
Marriott Marquis

.,August 18 &ZU Atlanta, GA -

EMC SOCIETY

 STANDARDS
 COMMITTEE , November 8 ,
. Hyate chcncy, Austin, TX EMC SOCIETY BOD

Marriott Marquis; Atlanta, GA

- Dave Traver, (619) 673:2601
' ‘L Janet O’'Neil, (206) 868-2558

C a I en d ar

f_‘ff__EIVICS Couperatlng Sympusm

: Blannually, even years, in September
.Zurit:hj- Biannually, oddyears.
; Wfocl_?W: Biannually, even years, in June.

;;'* he IEEE EMCS Newsletier welcomes contributions:
. for this calendar page. Please send information to:
: Editor, IEEE EMCS Newsleﬂer
fax: (206) 868-2558
- -e-mail: j.n.oneil@ijeee.org

ELECTROMAGNETICS

E-mail: euroem98@kenes.com -

‘Dave Traver, (619) 673—2601 :

 IEEEEMCS
- Symposia Schedule

ﬁ1997

Austm, TX

v “Atgust 18- 22
. Austin Convention-Ctr.,
. Hyatt Hotel .~

- John Osburm: (512)8354684

1998

1999

1999

2000

,Denver',«-COv,_ o

August 24-28
Adam’s Mark Hotel
BarryWallen: ="~

' (303’)6’82-6600. E:

Tokyo Japan
(Intcrnatlonal IEEE)
May 17-21

S Nléta 3

e mall mtta@cc tuat ac.jp

i Scattlc WA ,
. (National IEEE)
. August 2-6

Westin: Hotel

Bill Gjertson
(206)773-3482

Washington, DC
August:21-25. ]
Washington: Hilton
Bill Duff "

(703)914-8450 :

g 2'001 .,
2002
2003
.:200577

2004

Montreal Canada

. Montreal Conventnon Ctr.”
. Christian. Dubé-

s 14)653-6674

'aneapolls[St Paul _
~ Hyatt Regency, aneapohs -
. Dan Hoolihan :

(612)638:0250

Tel-Aviv, Israel
(Intérnatlonal IEEE)
Elya Joffe . .

fax: 972- 9—765 7065

: Boston MA

(National IEEE)

‘Mirko Matejic' -

(508)549-3185"

Santa Clara; CA "

~ Franz Gisin -
(408)492-3543 -

Fo c-mall 97.emc. symp@cmctest com -
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The IEEE Electromagnetic Compatibility Society is grateful for the
assistance given by the firms listed below and invites application for
Institutional Listings from other firms interested in the electromagnetic
compatibility field.

AMPLIFIER RESEARCH
160 School House Road, Souderton, PA 18964-9990
Telephone: (215) 723-8181 TWX: 510-661-6094 FAX: (215) 723-5688
Broadband RF power amplifiers, 1 W to 50 kW, dc to 18 GHz; Antennas and accessories for RF susceptibility testing; broadband
E-ficld monitors and fiber-optic links

CKC LABORATORIES, INC.
Seven Locations in California, Oregon, and Washington
Toll Free: (800) 500-4EMC  FAX: (209) 742-6133 ckelabs@cke.com
Worldwide EMC-compliance testing, design consuitation and seminar services DAR EN45001 and AZLA Accredited. Visit our
Web at heep://www.cke.com

COMPLIANCE LABS, INC.
16740 Peters Road, Middlefield, OH 44062
Tel/Fax: (216) 632-5001 Web Site: www.compliancelabs.com

EMC/EMI facilites for compliance testing and pre-compliance investigations.

ELECTRO MAGNETIC APPLICATIONS
P. O. Box 260263, Denver, CO 80226 USA
Telephone (303) 980-0070 FAX: (303) 980-0836 www.csn.net/"emaden
EMA3D and MHARNESS Software, EM Analysis, and Test Planning/analysis

EMCO
P.O. Box 80589, Austin, TX 78708-0589 USA
Telephone (512) 835-4684 Fax (512) 835-4729
Essentials for EMG Testing: Antennas, Towers and Turntables, Broadband E-field Sensors, GTEM and TEM Cells, LISNs and
Accessories

FAIR-RITE PRODUCTS CORPORATION
P.O. Box J, One Commercial Row, Wallkill, NY 12589

l;l’liil!i!!ll!ll'I(lli!!lS‘lI'!il!lflllllt!l!!il{}!;f!il!"l‘

Telephone: (914) 895-2055 FAX: (914) 895-2629 :‘E
Ferritc Cores for EMI Suppression, Bead-On-Leads, Surface Mount Beads and Multi-Hole Connector Blocks. 2]
pe- =R |
MEDA MACINTYRE ELECTRONIC DESIGN ASSOCIATES £
485 Spring Park Place, Suite 350, VA 22070 ooy
Telephoen: (703) 471-1445 gz?\:‘
" Hand-held Digital Fluxgatc Magnctometers. AC Magnetometers, Custom Sensor Design Egmy
ot 2
PATTON & ASSOCIATES o
4718 West El Camino Drive, Glandale, AZ 85302 34—32::::-:
Telephone: (602) 934-5458 FAX: (602) 242-7700 vttt
Worldwide Telecommunication Design Assistance and Agency Submittal gggg
s TE
RANTEC
P.O. Box 80589, Austin, TX 78708-0589 USA
Telcphone (512) 835-4684 Fax (512) 339-4517

Anechoic Shielded Rooms and Chambers, High-performance Absorbers

REGULATORY CONSULTANTS NETWORK (RCNET)
P.O. Box 344, Liberry Hill, TX 78642
Telephone: (800) 326-6336

International Regulatory Consulting for EMC Design (including mitigation of EMI/RFI, EMS, EMP, HIRF, etc.) Electrical
Product Safety, Test Plans, Standards and Training )

TEXAS SPECTRUM ELECTRONICS, INC.
9110 Autobahn Dr., Dallas, TX 75237
Telephone (214) 296-3699 FAX: (214) 296-7881
Custom EMI Filters, Miniature EMI Filters, T'clecom Power Filters, Filter Arrays, and Filter Suppressor Networks

WEINSCHEL, BRUNO ASSOCIATES
42 Cessna Court, Gaithersburg, MD 20879 USA
Telephone (301) 948-8342 Fax (301) 869-9783
Attenuators, Fixed Terminations, 5-1000 (av.) W/10 kW pk. Power Cont. Var. 0-40 GHz; Power Splitters 0-18 GHz

An Institutional Listing recognizes contributions to support the publication of the IEEE NEWSLETTER and the IEEE TRANSACTIONS ON
ELECTROMAGNETIC COMPATIBILITY. Minimum rates are $150.00 for listing in one issue; $400.00 for four consecutive issues. Larger
contributions will be most welcome. No agency fee is granted for soliciting such contributions. Inquiries, or contributions made payable to
the IEEE, plus instructions on how you wish your Institutional Listing to appear, should be sent to the Finance Administrator,

IEEE Technical Activities, 445 Hoes Lane, P. 0. Box 1331, Piscataway, NJ 08855-1331,





