News and views
for members of the
ESD Association

Three earn certification

Three individuals have joined the ranks
of certified ESD Control Engineers. Fred
Tenzer, Desco; Shigeru Ohki, Texas Instru-
ments Japan, Ltd.; and Terttu Peltoniemi,
Nokia Networks, passed their October
certification exams and completed the
other requirements to achieve profes-
sional certification. Seven other individu-
als also passed the certification exam in
October, but still need to complete their
other requirements.

Threshold appointments

The ESDA has appointed two persons
to oversee the preparation of Threshold
during 2002. Leo G. Henry, Ion Systems,
has been reappointed as Threshold chair.
Mike Chaine, Micron Technology, Inc.,
will be the new BOD sponsor. Mike
Brandt, Marketing Resources, Ltd., con-
tinues as editor.

Corporate sponsor program... 1
From the Threshold chair ....... 2

ESD design seminar................ 3
Calendar of events ................. 3
Connect in Charlotte.............. 4
From the President ................. 6
Local doings in Mexico .......... 7
RF technology and ESD .......... 8
Letters to the editor.............. 10

A
£5D

ASSOCIATION %

Volume 18, No. 1

January/February 2002

New corporate sponsor program
provides significant savings

Although professional organizations
such as the ESD Association are founded
on individual participation and member-
ship, the activities and influ-
ence of such organizations go
well beyond the individual
members themselves. For ex-
ample, an individual attend-
ing an ESDA sponsored tuto-
rial program not only in-
creases personal knowledge
and skills, that knowledge and
skill also reverts to the
individual’s company as im-
proved job performance, pro-
duction efficiency, higher
product quality, and perhaps
even enhanced profitability. Similarly,
these companies support the activities of
the Association in a variety of ways, for
example, by permitting their employees
to become actively involved in activities
such as standards development. Thus, the
benefits of professional associations ac-
crue not only to the individual members,
but also to their companies.

One of the challenges for many profes-
sional membership organizations is how
to effectively allow for increased company
participation and recognize their support
yet still retain the essential individual
nature and structure of the organization.
Many organizations have turned to some
type of corporate sponsorship program to
accomplish these goals.

In introducing a new corporate spon-
sor program, the ESD Association aims to
provide opportunities that benefit the
companies, the individual ESDA members,

Kay Adams
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and the Association itself. The new ESD
Association corporate sponsorship pro-
gram is differentiated from many other
sponsorship programs in that it
returns significant value to its
corporate sponsors in exchange
for the company’s support.

Increased participation,
reduced costs

“The corporate sponsorship
| program recognizes the support
of our various companies, as
well as providing them with a
means of increased participa-
tion at reduced costs,” explains,
Kay Adams, chair of the
Association’s Member Services commit-
tee that developed the program in con-
junction with other Association business
units. “It is designed for OEMs and con-
tract manufacturers as well as suppliers of
ESD products and services who have an
ongoing interest in the benefits technol-
ogy, standards, services, and education
that the Association has to offer.”

Customized packages

In actuality, the corporate sponsorship
program is two separate packages custom-
ized specifically for OEMs and contract
manufacturers and for suppliers of static
control products and services. The pro-
gram provides a number of services and
benefits such as multiple individual mem-
berships in the ESD Association at a total
cost that is substantially less than if the
individual components were purchased

Continued on page 7
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From the Thresho

ESDA continues its work with Asociacion ESD de Mexico.

Thursday Oc-
tober 11th, 2001
was a very good
day. It was a day
when ESDA liai-
son activities op-
erated at level
worth reporting.

I was in Gua-
dalajara, Mexico,
facing for the first
time, a group LeoG.Henry
(about 20 or
more) of Mexican ESD engineers and tech-
nicians and I had not even practiced how
to say “Electrostatic Discharge” in Span-
ish. But there I was, appearing before
members of the Asociacién ESD de
Mexico, which has just been officially
recognized as a local chapter by ESDA.

As a board member, I was representing
the ESDA. Roger Smith, chapter liaison to
the ESDA, had arranged with local chap-

ters chair Kay Adams to have someone
visit Mexico to present the benefits of af-
filiating with the ESDA

A formal introduction by Roger was fol-
lowed by the inaugural presentation (in
Spanish) by chapter president, Victor
Hugo Sanchez. He outlined the strategies
for the Mexican ESD chapter. I was totally
lost until Roger did a great job translating

After some discussion it was my turn.
My presentation, The ESDA-The Key to a
Bright Future, lasted one hour instead of
the 15-30 minutes originally planned. The
members’ undivided attention was a wel-
come surprise. Maybe it was my rambling
Antigua (antique to Ed Weggeland) accent.
In any case, the chapter members indi-
cated both during and after the presenta-
tion that they were quite happy with the
information. A hard copy of the presenta-
tion was provided to the chapter.

My presentation started with the his-
tory and overview of the Association. I

bet that there are a few of you who did
not know

1. That the first EOS/ESD Symposium was
sponsored by the IIT Research Institute
(IITRI) in 1979 in Denver, Colorado

2. That the ESDA first became a cosponsor
of the EOS/ESD Symposium that was
held in 1984 and became sole sponsor
in 1990

3. That the first ESDA Advisory Commit-
tee was convened and a constitution
was produced in 1981

4. That the ESDA was officially incorpo-
rated in 1982 in New York

5.That the ESDA started with 15 mem-
bers, and now has more 2200 members
in 43 countries.

Continued on page 7
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ESDA plans ESD design seminar March 26-27

Scheduled for March 26-27, 2002, the
ESD Association’s first ESD Design Semi-
nar is rapidly taking shape. Developed by
the Association’s Council on Education
(ACE), the two-day technical seminar for
on-chip ESD protection designers will be
held in the Santa Clara, California area.
Announcement of the exact venue will
be made as soon as details are finalized.

Developed specifically to meet the
needs of persons responsible for ESD pro-
tection in circuit design, the seminar is
part of the Association’s effort to expand
technical education beyond the annual
EOS/ESD Symposium.

The seminar program will include in-
depth technical education in a number of
specific areas including the following:

ESD in the Industrial Semiconductor
IC Context: What is ESD? Why is it

Calendar of eve

important? What methods are used to
control it?

ESD Models and ESD Testing; Descrip-
tion of the three models and model is-
sues from the designer point of view.

ESD Device Operation; Fundamentals of
MOS device operation, the role of the
PMOS, BiCMOS and the similarity of
the techniques for CMOS, Bipolar de-
vices, DENMOS and DMOS devices and
protection techniques.

ESD Circuit Operation: Operation of,
and issues with, nMOS circuits includ-
ing implementation, simulation and
experimental results.

Technology Impact on ESD Design
Choices: Review of ESD protection de-
sign options as a function of technol-
ogy and process fluctuations.

Special Circuit Requirements and Their
Impact on ESD: Mixed voltage pro-

tection, RF and analog protection,
BiCMOS and high voltage protection.

CDM ESD Protection: Concerns and
considerations; fast enough diodes,
transistors and SCRs; the on-chip CDM
event.

Design Examples and Case Studies:
Layout methods, ESD rules, case studies
of protection design problems, class
exercises.

Instructors for the seminar are Koen G.
Verhaege, Sarnoff Europe; Charvaka
Duvvury, Texas Instruments; and James
W. Miller, Motorola.

Detailed information on the seminar
will be distributed shortly and will also
appear on the ESDA web site,
www.esda.org. For more information on
the ESD Design Seminar contact ESDA
headquarters.

January 2002

ESD Northwest Membership
Meeting: January 9, 2002,
www.esdnw.org

Midwest ESD Chapter Meeting:
January 9, 2002, Zap Zar Panel,
Bimbo’s Restaurant, Palatine, IL,
www.midwestesd.org

Silicon Valley EOS/ESD Society
Membership Meeting: January 15,
2002, Ramada Inn, Sunnyvale, CA,
www.esdsiva.org

Texas Chapter Membership
Meeting: January 28, 2001,
Sematech, Austin, TX,
www.centxesdassoc.homestead.com

February 2002

ESDA Standards and Committee
Meetings: February 1-5, 2002, Omni
Charlotte Hotel, Charlotte, NC,
www.esda.org

Midwest ESD Chapter Meeting:
February 13, 2002, High Voltage and
ESD, Al Cash, Northrop Grumman,
Bimbo’s Restaurant, Palatine, IL,
www.midwestesd.org

Silicon Valley EOS/ESD Society
Membership Meeting: February 19,
2002, Ramada Inn, Sunnyvale, CA,
www.esdsiva.org

March 2002

Midwest ESD Chapter Meeting:
March 13, 2002, Personnel Ground-
ing—Back to the Future, Joe Jesse,
Key Industries, Bimbo’s Restaurant,
Palatine, IL, www.midwestesd.org

Texas Chapter Membership
Meeting: March 18, 2002,
Sematech, Austin, TX,
www.centxesdassoc.homestead.com

Silicon Valley EOS/ESD Society
Membership Meeting: March 19,
2002, Ramada Inn, Sunnyvale, CA,
www.esdsiva.org

ESD Design Seminar, March 26-27,
Santa Clara, CA (Tentative),
www.esda.org

April 2002

Midwest ESD Chapter Meeting:
April 10, 2002, ESD-Safe Plastics and
Ploymers, Peter Ristikangas, Premix
Thermoplastics, Bimbo’s Restaurant,
Palatine, IL, www.midwestesd.org
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EOS/ESD Symposiu

October 2002 Symposium: Connect in Charlotte

Charlotte, North Carolina

Editors Note: This article and the accompany-
ing photographs were provided by the Char-
lotte Convention and Visitors Bureail.

There’s a certain energy about Charlotte,
North Carolina - call it magnetism - that
will draw you to this year’s EOS/ESD Sym-
posium. In Charlotte, you can count on a
great atmosphere to conduct business, as
well as plenty of world-class attractions
to spark the varied interests of your at-
tendees. Make plans to connect with col-
leagues October 6-10 in a city where
power and excitement come together!

The center of the action

The EOS/ESD Symposium will be held
at the state-of-the-art Charlotte Conven-
tion Center, located in the heart of Cen-
ter City and within walking distance from
more than 3,400 hotel rooms, 100 restau-
rants and a host of great attractions. You'll
be pleased to discover an attractive city
with clean, safe, tree-lined streets, and
courteous, customer-focused service per-
sonnel — ready to welcome you with
“Southern hospitality.”

Arts, culture and attractions

The Southern culture of Charlotte rep-
resents a colorful spectrum — from the so-
phisticated fine artwork of the Mint Mu-
seum on Randolph Road, and its sister
venue, the Mint Museum of Craft + De-
sign in Center City - to the engine-rac-
ing thunder of Winston Cup cars that
draw more than 200,000 fans to Lowe’s
Motor Speedway for races each spring and
fall.

History buffs will appreciate the Char-
lotte Museum of History, Afro-American
Cultural Center, and the Levine Museum
of the New South. The Levine Museum
has recently re-opened following an $8
million expansion, and now offers the
region’s most comprehensive history of
the South since the Civil War. The inter-
active displays tell the story of those indi-
viduals who played a part in shaping the
Charlotte region’s diverse history — from
cotton fields to skyscrapers.

A short drive from Charlotte, visitors
can step back in time to the Revolution-
ary War and visit historic Brattonsville
and the James K. Polk Memorial.

Galleries at the Tryon Center for Visual
Art and various private galleries in the
North Davidson area (NoDa) offer inter-
esting and eclectic displays of varied me-
dia. Regional, national and international
musicians and performers take the stage
at the Queen City’s theater showplace, the
North Carolina Blumenthal Performing
Arts Center.

Discovery Place science museum in
Center City is always a favorite stop,
whether to explore a tropical rainforest
or aquarium or to travel to brave new
world via 3-D films at the OMNIMAX
Theater and Planetarium. Fall is an excel-

Continued on page 5

The Mint
Museum



Continued from page 4
Connect in Charlotte

lent time to explore the Historic Latta Plan-
tation and adjacent Carolina Raptor Cen-
ter, the Charlotte Nature Museum, and
Reed Gold Mine.

Don’t miss a trip on the refurbished
Charlotte Trolley and a visit to the Trol-
ley Barn Museum off South Boulevard. By
this fall, you'll be able to ride the trolley
from South End shops and restaurants,
through Center City to the North End arts
and cultural district.

Charlotte is one of the hottest cities in
the United States for sports. The city is
proud of its NFL Carolina Panthers, NBA
Charlotte Hornets, and WNBA Charlotte
Sting, as well as Charlotte Checkers mi-
nor league hockey, Charlotte Knights AAA
baseball, and a scorecard of amateur
sports tournaments, excellent golf courses
and recreational venues for just about
every interest.

The racing empire of Lowe’s Motor
Speedway offers high-speed excitement —
and the exclusive year-round Over the
Wall tour takes you behind the scenes of
one of the Carolina’s most successful in-
dustries. Another attraction, Dale
Earnhardt, Inc., takes race fans to the heart
of the Earnhardt racing empire, with a
tour of the racing organization and the
legacy of the man who made #3 famous.

No trip to Charlotte would be complete
without a shopping excursion. Uptown,
the Overstreet Mall offers more than 40
shops connected by pedestrian walkways
to many hotels and facilities. Concord
Mills, near Charlotte in Concord, offers
the area’s newest “shoppertainment” ex-
perience, combining themed shopping
areas and entertainment under one roof.
Phillips Place, near SouthPark Mall,
brings major-market upscale shopping
boutiques and restaurants to Charlotte
shoppers.

Lowe’s Motor Speedway

Dining

Charlotte sets an inviting table, ready
to tantalize and delight every taste.
Whether you prefer your food ready to
go, or presented elegantly with china and
crystal, Charlotte’s culinary experts are
known for creations to stimulate the
senses and satisfy the palate.

You can count on dramatic presenta-
tion and interesting flavor combinations,
as well as just good down-home cooking
— all served with a generous helping of
Southern flair.

You’'ll want to visit popular Center City
restaurants including Mimosa Grill
(Southern), Bijoux (French), Bistro 100
(American/French), LaVecchia’s Seafood
Grille, Latorre’s (Latin/American), Palo-
mino (Mediterranean Bistro), Monticello
(Continental/American), and The Capi-
tal Grille (Steak).

January/February 2002

Extend your visit

Combine your trip to Charlotte with
visits to North Carolina wineries, the fa-
mous Biltmore Estate, or the pristine
beaches of the Atlantic Ocean. Charlotte
is just a few hours away from the moun-
tains and the beaches, as well as the fa-
mous golf courses of Pinehurst, two out-
standing zoos, and the country’s largest
furniture shopping center. Fall is a great
time to explore North Carolina, and get-
ting to these destinations is easy via ex-
cellent interstate highways.

For more information on planning
your journey to the EOS/ESD Symposium
in Charlotte (and beyond), visit the Char-
lotte Convention and Visitors Bureau
website, www.visitcharlotte.org or call the
Visitor Information Line at 800-231-4636.
Once you're here, pick up maps, bro-
chures, and lots of friendly advice at
INFO! Charlotte, at 330 S. Tryon Street.
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From the preside

2002 challenges and the board’s response

Your newly elected officers and Board
of Directors (BoD)
are being chal-
lenged by shifts
in economic con-
ditions, the trag-
edy that occurred
during Sympo-
sium week, and
the demands of
industry for
greater support. !

The  Assoc- R
iation’s charter is Steve Halperin
to serve industry
in the field of electrostatics through edu-
cation and by providing a forum for tech-
nology dissemination. This commitment
continues regardless of world or eco-
nomic conditions. Your BoD meets these
challenges through extensive financial
and activity planning, heated debate, and
ongoing communication throughout the
year. As conditions change, so do we. This
is the job you elected us to do, and with
your support it is the job we will do.

Meeting member needs

Our future is based on how well our
business units (Symposium, Standards
and Certification, and Education) meet
the needs of industry members as mar-
kets and technology change. Over the
years, we have created standards and de-
livered information and education that
has had significant impact on the evolu-
tion of technology, product design and
test, manufacturing process control, and
material development in virtually every
segment of the electronics industry. Our
impact spans the world and affects gov-
ernment and military agencies, standards
bodies, academia, as well as virtually ev-
ery major corporation. In fact, we have
created our own standard of performance
and growth, our own monster so to speak,

which demands ever-increasing techni-
cal information, expansion of educa-
tional programs, and ongoing standards
development.

How do we meet industry and mem-
bership demands in the face of economic
turndown, yet continue our growth and
impact as a responsible organization? We
work smart, capitalizing on our existing
resources, and providing services that
meet our membership’s immediate needs.
This year, you will see us focus on ANSI/
ESD $20.20 facility certification, regional
education development activities, and
new support programs for our industry’s
corporations. All of these innovations uti-
lize resources that we presently have at
our disposal.

$20.20 emphasis

Our Standards business unit is investi-
gating ways to provide professional sup-
port programs for those who: (1) imple-
ment and manage $S20.20 programs; (2)
serve as $20.20 advisors or consultants to
industry; and, (3) provide $20.20 educa-
tional services. Our current thinking is to
develop the first segment of this potential
program for those service organizations
that advise facilities desiring S20.20 cer-
tification.

Regional education programs

Our Association Council on Education
(ACE) is planning new regional education
programs for delivery to members who
are unable to travel to the Symposium,
increasing the flow of advanced technol-
ogy to industry and our membership. One
example of this new effort is the ESD De-
sign Seminar scheduled for March 26-27,
2002. This two-day on-chip ESD protec-
tion technical seminar is designed to sup-
port industry’s device engineers and their
needs. See page 3 for more information
on this seminar.

Corporate sponsorship program

The Association’s new Corporate Spon-
sorship Program is complete. Developed
by our Member Services Committee in
conjunction with other business units,
the program is designed for electronic
industry manufacturers and suppliers that
have an ongoing interest in the benefits
of electrostatic technology, standards, ser-
vices and education. It provides a stan-
dards site license, employee Association
memberships, and additional services
and educational opportunities never be-
fore available to our corporate support-
ers. This program is offered in recogni-
tion of years of support, and as a means of
reducing corporate costs of education,
technical information gathering, Sympo-
sium participation, and implementation
of electrostatic standards. See page 1 for
more details.

Pointing to success

Your Board of Directors and business
unit managers are creating these new pro-
grams and services in a fiscally respon-
sible manner. Our goal is to increase de-
livery of services throughout the year, in
addition to Symposium week, while en-
hancing the organization’s growth and
financial stability. In doing so, we will
make 2002 successful and will overcome
the challenges placed before us. While we
have the resources and the desire, the se-
cret to our success will be delivering these
benefits to our members, and our mem-
bership participating in them. After all, if
you do not support and participate, we all
fail. We are counting on you this year,
just as you are counting on us.

As we roll out these and other new pro-
grams, you will find detailed information
in the pages of Threshold or on the ESDA
web site, www.esda.org. You can direct
comments and suggestions to the Board
of Directors and business unit managers
through Association headquarters.
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Continued from page 1

Corporate sponsor program

separately. For example, the OEM/con-
tract manufacturer package includes a
standards site license while the supplier
package includes advertising and promo-
tion components. The specific provisions
of each package are available from Asso-
ciation headquarters, an overview of each
is provided below.

OEM/CM package

The program for OEMs and contract
manufacturers includes multiple indi-
vidual memberships, a standards site li-
cense, a paper $S20.20 review of the
company'’s ESD control program, admis-
sions to the Symposium and tutorials, and
Symposium proceedings. The annual fee
for the user program is $8,000, a savings
of approximately 45% if the services and
benefits were purchased separately.

Supplier package

The program for suppliers of ESD con-
trol products includes multiple individual
memberships, an annual standards sub-
scription, a single Symposium booth, a
web site buyers guide listing, institutional
listings in Threshold, attendance at ESDA-
sponsored educational programs, and
other benefits. The annual fee for the ven-
dor program is $4,000, a savings of ap-
proximately 27% if the services and ben-
efits were purchased separately.

First quarter special

Companies who choose to participate
in the corporate sponsorship program
will receive special pricing ($7,500 for the
OEMs and contract manufacturers pack-
age and $3,500 for the suppliers package)
and a 10% discount on all ESDA products
and services if the package is purchased
and paid for in full before March 31, 2002.

“Our goals in introducing this new pro-
gram are to strengthen the organization,
deliver expanded services to industry, rec-
ognize the support of the many compa-
nies over the years, and provide a means

for expanded participation of these com-
panies at a cost savings,” says Steve
Halperin, Association president. “Kay and
her member services committee have pro-
vided us with a good foundation upon
which we can build for the future.”

For additional information on the new
corporate sponsor program, contact ESD
Association headquarters.

Continued from page 2

From the Threshold chair

All this was shared with Asociacién ESD
de Mexico.

After spending some time discussing the
purpose, the membership benefits, and
future concepts, the presentation ended
with how to partner with a local chapter.
Additional ideas included developing a
list of voluntary speakers to give 30-40
minute presentations at membership
meetings, featuring a local chapter in
Threshold, and sending a representative
to an Association meeting series.

I was at Mexitronica for three days, vis-
iting the booth that was provided to the
Asociacion for free. The traffic was rea-
sonable for first timers as over 45 names
were actually collected from those people
who visited the booth.

Overall, the Guadalajara visit was good
and the officers of de Asociacién de
Mexico appeared to be quite enthusiastic
over this new beginning. Of course, I was
actually attending Mexitronica to repre-
sent my company at the ION Systems
booth. Who says that a person cannot
serve two masters simultaneously?

My thanks to Kay and Roger for their
planning and their overall support, and
good luck to the Asociacion ESD de
Mexico. I am sure that they will get our
total support.

Until next time,
Be happy!

Les F

January/February 2002

On the local sce

Local chapter
forms in Mexico

The definition of “local” chapter has
taken on a somewhat broader meaning as
the newly formed Asociacién ESD de
Mexico, A.C. has received recognition by
the ESDA as a local ESD chapter.

With activities and membership con-
centrated in the Guadalajara, Mexico
area, the fledgling chapter held its kick-
off meeting in October 2000 with its first
official meeting the following month. For
2002, the chapter is planning bi-monthly
meetings, normally on the first Thursday
of the month.

Numbering 31 paid members, the chap-
ter has ambitious plans for 2002-2003 that
include an ESD basics tutorial, an ESD stan-
dards training series, a standards library,
networking, and an educational program
to help members prepare for professional
certification.

During the recent Mexitronica show in
Guadalajara October 10-12, the chapter
promoted the chapter and its activities in
a booth that was provided by the show
sponsor, ROC Exhlibitions. Nearly 50
persons visited the booth to find out more
about the chapter.

The officers and board for the chapter
are Victor Sanchez, Consultant, president;
Matias Aliseda, 3M, vice president;
Roberto Martinez, IBM, secretary; Jose
Miguel Fuentes, Estatec, treasurer; Roger
Smith, Bennett & Bennett, USA liaison;
Delia Esquivel, Sierra International, mem-
ber at large; Luis Villegas, ESD Interna-
tional member at large; Antonio Navarro,
IBM, honorary president.

The chapter’s constitution and by-laws
have been completed and approved. In
December, the chapter was recognized by
the ESD Association as an affiliated local
chapter.

For more information on the first non-
US local chapter, visit the chapter’s web
site at www.geocities.com/esdmex/
principal.html or contact Roger Smith,
Guadalajara, Jal. Mexico; phone: 011-52-
333-630-2604, Fax: 011-52-333-615-
8520, cell phone: 011-52- 333-156-5946;
Email: rsmith@megared.net.mx
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Radio frequency technology and the ESD challenge

by Steven H. Voldman
IBM Communications Research and
Development Center
Essex Junction, VT

Introduction

Radio frequency (RF) applications are
beginning to open a new era in global
communication.
At the 2001 EOS/
ESD Symposium,
the first RF ESD
session helped
bring this new
world into focus.
In his paper “The
Future of RF Tech-
nology for Estab-
lished Wireless
Markets  and
Emerging Wireless Applications,” D. R.
Pehlke of Ericsson, Inc. presented some
startling facts.

For instance, the number of cellular
subscribers worldwide has doubled an
average of every 19 months since 1992
for a total of 707 million subscribers. The
growth is not isolated to a single part of
the world; it is in the U.S., China, Europe,
168 countries in all. Whether you are in
New York City, Hong Kong, Singapore, or
Tel Aviv, cellular phones are everywhere.
With our first session on RF technology
at the EOS/ESD Symposium, we have be-
gun to learn and share our knowledge of
how to provide ESD protection to RF tech-
nology.

New technologies

What are the technologies utilized in
this new era? They are going to range from
RF CMOS, silicon germanium, silicon ger-
manium carbon, gallium arsenide, and
gallium nitride, to indium phosphide.
They include new materials of binary
compounds, ternary alloys, and the mix-
ing and matching of different elements —
arsenics, zinc, indium, carbon)a pot-
pourri of the Periodic Table)- to push the

performance or reliability of devices will
play a role in the RF revolution.

While ESD protection is a fact of life to
our semiconductor device brethren, little
ESD thought has been given to RE. Why?
One reason is that the technologies were
not mainstream and not built in volume.
Second, there was no pressure from cus-
tomers to achieve better results—one of a
kind applications and zero competition.
One quick gaze in a shop in the electronic
stores in Hong Kong and it is easy to see
the level of competition is strong.

Pushing the ultimate limitations of the
bipolar transistor and achieving ESD pro-
tection simultaneously are not clear
achievable goals without tradeoffs or fu-
ture novelty. ESD protection of RF prod-
ucts is increasingly important as applica-
tion frequencies move into the 1 to 50
GHz regime. Below 1 GHz, the ability to
simultaneously achieve excellent ESD
protection and performance objectives
was possible in most CMOS, BiCMOS, and
SOI applications. But as semiconductor
applications extend beyond 1 to 100 GHz,
providing ESD protection and satisfying
performance goals will increase in diffi-
culty.

Today, SiGe technology produces
heterojunction bipolar transistors that
show significant increases in unity cur-
rent gain cutoff frequency (f,) in every
technology generation. The speed of the
transistors has been improving with each
successive generation. Tak Ning, keynote
speaker at the 2001 Symposium presented
data for the latest IBM 200 GHz SiGe HBT
device. As the power supply voltage de-
creases, low breakdown voltage devices
can exist. The lower breakdown voltage
allows for faster transistors. A fundamen-
tal relationship, known as the Johnson
Limit, exists between the frequency re-
sponse of the transistor and maximum
power applied across the transistor ele-
ment. The Johnson Limit in its power for-

mulation is given as

1
(PXe) 2= Emuss,

where P_is the maximum power, X_. is
the reactance X _='Pf C_,f isthe
unity current gain cutoff frequency, E
is the maximum electric field and v_is
the electron saturation velocity. In this
form, it states that there is an inverse
relationship between the maximum
power and frequency response. This can
also be expressed in terms of maximum

voltage, V

Vm f T= Emv)‘/ZT[

The formulation states that the product
of the maximum velocity an electron can
traverse a medium and the maximum elec-
tric field across that region is a constant.
It also states that there is an inverse rela-
tionship between the transistor speed and
the allowed breakdown voltage (Figure 1).

Based on the Johnson Limit condition,
as BiCMOS SiGe technologies scale to
provide a higher f , the BV, of the tran-

Continued on page 9
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Figure 1. Johnson Limit relationship of
BV, vs f, relationship
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sistor decreases. Hence from the Johnson
Limit,

V*if * 7= Vi fr=Emvy,

where V* _f* isassociated with a first gen-
eration transistor and V_ £ is associated
with a second generation transistor. The
ratio of breakdown voltages can be deter-
mined as

Vim_ fr
Vm f*p
Using this Johnson relationship, one
can anticipate the speed of the technol-
ogy as the breakdown voltages are de-
creased with power supply voltages.

Other implications

What other implications result as bipo-
lar transistors are scaled? The Johnson
Limit establishes a specific maximum f
value for a given technology. As the SiGe
HBT is scaled to achieve the higher f and
f,,.x Values, this establishes an RF ESD scal-
ing condition for utilization of these high
t. devices. From the ratio of the power-to-
failure condition (Wunsch-Bell develop-
ment) and the maximum power vs f rela-
tionship, a dimensionless group can be
established explaining the relationship
between thermal conduction, thermal ca-
pacity, failure temperature, pulse width,
saturation velocity, maximum electric
field condition and the unity current gain
cutoff frequency. A dimensionless group
Vo may be defined as

0= Powerto failure_ _ Pr(@)
Johnson LimitMaximumPower Py,

In this dimensionless group, different
physical models such as the Wunsch-Bell
model and the Johnson Limit maximum
power expression can be applied. In the

thermal diffusion time regime, we can
express a dimensionless group Vo as

. A /rrngp(T—To)
_ _ T
Vo = E% = giVSZH

Xc sz

What does the dimensionless group sig-
nify? It is a physical competition of the
ability of a material to store and diffuse
heat, the ability to transport electrons, and
the electric field that can be placed across
the medium. As the frequency of the SiGe
HBT increases, the maximum power de-
creases. As the device dimensions are
scaled to achieve these objectives, the
power-to-failure will decrease unless dop-
ing and material changes are addressed.
To produce future high f_devices, dimen-
sional scaling, doping concentration, and
material changes will be needed. This will
entail optimization of the base doping
concentration, Ge concentration, and
possibly the introduction of carbon.

What about ESD?

What ESD elements can protect these
transistors? Circuits, ESD devices and ESD
power clamps can be constructed from
these transistors. With transistors whose
f. exceed 100 GHz, the ability to provide
ESD power clamps are important for RF
products because RF applications and
BiCMOS chips can be small chips (e.g. low
chip capacitance) and there is also the need
to scale the size of ESD structure to reduce
loading effects at the pin. Hence, using RF
diode-based solutions, the current must
flow through the chip power grid back to
the ground plane. As a result, low imped-
ance ESD power grids with low and/or
scalable trigger solutions are needed for
RF semiconductor chips. To provide an
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Figure 2. SiGe HBT ESD Power Clamp.

ESD solution that naturally scales with
the BiCMOS technology and utilizes the
limitation of bipolar transistors, ESD
power clamps were designed which takes
advantage of the Johnson Limit. Hence
from the Johnson Limit equation,

V*inf * 7= Vinfr=Emvs;
where V* f* is associated with a first
transistor andV_ £ is associated with a
second transistor.

Using this relationship, an ESD power
clamp can be synthesized in which a trig-
ger device with the lowest breakdown
voltage can be created by using the high-
est f transistor and a clamp device with
the highest breakdown device will have
the lowest f . Figure 2 shows an example
of a Darlington configured bipolar power
clamp. For this configuration to be suit-
able as an ESD power clamp, we can take
advantage of the inverse relationship be-
tween the BV, and the f_of the device.
For a power clamp, the clamp device must
have a high BV, in order to address the
functional potential between the V__
power supply and ground potential. This

Continued on page 10
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Letters to the edi

On Paschen’s Law and insulators

To the editor:

I read with great interest (as I always
do) the article by Dr. Niels Jonassen, “In-
sulators and Paschen’s Law”, that ap-
peared in the September/October issue of
Threshold.

The article noted that the atmospheric
pressure and the distance between the
electrodes determined the breakdown
field strength between parallel metal elec-
trodes. The curve presented indicated a
minimum breakdown voltage of around
300 volts occurring at 5-6 micron gap
spacing.

In the real world we are often not deal-
ing with parallel electrodes. Conductors
come in a variety of shapes and configu-
rations, many having sharp edges or cor-
ners that affect the magnitude of the local
electric field. Do the predictions of
Paschen need to be modified for these
conditions?

Right now the semiconductor industry
is particularly concerned about ESD dam-
age on photomasks. Basically a photomask
consists of numerous isolated chrome
conductors deposited on top of a quartz
substrate. Under some conditions, elec-
tric fields can induce voltage differentials
on adjacent photomask conductors large
enough to exceed the breakdown field
strength and cause ESD. Eventually, the
result is a defective photomask and prod-
uct loss.

Conductor

Micron

10

The typical geometry looks like the fig-
ure below. The gap width and width of
the feature are currently around 0.75 mi-
crons, and will tend to shrink as the semi-
conductor industry follows its technol-
ogy roadmap. Methods are being consid-
ered to measure the voltages at which the
breakdown occurs.

In advance of those measurements,
would Dr. Jonassen care to comment on
what the theory might predict for the
breakdown voltage for the photomask
geometry?

Arnie Steinman
Chief Technology Officer
ION Systems

Mr. Static replies:

When I wrote the piece “Insulators and
Paschen’s Law?” (Threshold, Sep/Oct 01)
the primary purpose was to warn people
of using conductor-related terms in con-
nection with insulators where often they
do not apply, like estimating discharge
risks from surface potentials. But after
having written the piece I couldn’t help
starting a more general paper on break-
down phenomena, especially from and
between conductors and with special at-
tention to non-parallel electrodes.

This paper, however, is much too long
for Threshold. Although it appears to be
possible to predict breakdown field
strengths and breakdown voltages for, at
least spherical electrodes, to rather small
dimensions, there’s no evidence that the
predictions hold true all the way down to
the dimensions that Arnie Steinman is
looking for.

So we don't know if there is a Paschen-
low for mm-electrodes. But I don’t see why
it shouldn’t be possible to find out. But a
poor old pensioner cannot do it. At least
not alone.

Niels Jonassen
Mr. Static

Device technolog

Continued from page 9

RF technology

power clamp requires an f_above the ESD
pulse frequency to discharge the current
effectively. For the trigger device, a low
breakdown voltage device is needed in
order to initiate base current into the
clamp device at an early enough voltage.

For Si or SiGe transistors, the BV, -f,
product is approximately 200 GHz-Volt.
Hence for a 47 GHz trigger transistor, the
BV, will be approximately 4 Volts. From
the TLP measurement, the 4 V trigger con-
dition is observable for this SiGe HBT

power clamp. (Figure 3)

=
e wsaweny plmean

Viphage (V)

Figure 3. TLP I-V and leakage measurement
of a SiGe HBT Darlington ESD Power
Clamp .

In conclusion, there is a lot of ESD work
ahead of us as we enter the RF era in this
millennium! The fun is just beginning!
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Institutional Listings

Desco Charleswater East
90 Hudson Rd., Canton, MA 02021-1407
Tel: 781-821-8370 Fax: 781-575-0172 www.charleswater.com
Manufacturer of ESD control products including wrist straps, mats,
floor finish, Micastat laminate, shielding bags, & much, much more

ACL Staticide
1960 E. Devon Avenue, Elk Grove Village, IL 60007
Tel: 847-981-9212 Fax: 847-981-9278
www.aclstaticide.com
Cleanroom products, topical antistats, floor finishes and coatings,
static detection meters, monitors, computer cleaning products

Flexco
1401 E. 6th St., Tuscumbia, AL 35674
Tel: 800-633-3151 Fax: 800-346-9075
www.flexcofloors.com
Manufacturer of ESD control conductive and
static dissipative solid vinyl tile

ESD Systems.com
19 Brigham St. Unit 9, Marlboro, MA 01752
Tel: 508-485-7390 Fax: 508-480-0257 www.esdsystems.com
A full line of ESD control products: wrist straps/foot grounders/mats/
ionizers/floor finish/shielding bags/smocks/ testers & more

Wolfgang Warmbier
Untere Giesswiesen 21, D-78247 Hilzingen, Germany
Tel: 49-7731-86880 Fax: 49-7731-868832
www.warmbier.com
ISO 9002 Certified for advice, supply and manufacturing of
static control materials and systems

Bijl/Barneveld
Hermesweg 28, NL-3771 ND Barneveld, Holland
Tel: 31-342-490147 Fax: 31-342-416845
Europe’s small but most reputable distributor of
ESD Control Products. ISO 9002 certified.

Monroe Electronics
100 Housel Avenue, Lyndonville, NY 14098
Tel: 716-765-2254 Fax: 716-765-9330
www.monroe-electronics.com
Full line manufacturer of static measurement equipment

Carmelstat
P.O.B. 1468, Haifa 31014, Israel
Tel: 972-4-846-6016 Fax: 972-4-846-6958 www.carmelstat.com
Manufacturer of ESD thermoplastic compounds for
shipping, storage, and inplant handling products

Static Solutions, Inc.
331 Boston Post Rd. E., Marlboro, MA 01752
Tel: 508-480-0700 Fax: 508-485-3353 www.staticsolutions.com
World Wide Mfg. of Industry First ESD-Clean Room Products
Monitors/Testers/Coatings, Industry First Products

PSSI (Plug-in Storage Systems, Inc.)
284-A Racebrook Road, PO Box 928, Orange, CT 06477
Tel: 800-231-5952 Fax: 800-532-2999 Email: info@pluginstorage.com
Protective storage cabinets, carrying cases, carts, work benches
and seating for handling ESD-sensitive circuit
boards and electronic devices.

HMS Compounds, Inc.
P.0. Box 388, Mansfield, TX 76063
Tel: 817-468-3099 Fax: 817-468-3122
www.hmscompounds.com
Manufacturers of Conductive and Static Dissipative
Thermoplastic Sheet and Roll Stock for ESD Protection

PRF USA, INC.
P.O. Box 6505, Carlstadt, N) 07072
Tel: 201-804-5565 Fax: 201-804-5567
www.esdrubber.com
Static Dissipative/ESD Control Rubber Flooring
Static Dissipative Floor Mats and Table Mats

ALX Technical
30 Maclntosh Blvd., Suite 5, Concord, Ontario L4K 4P1 Canada
Tel: 905-761-0370 Fax: 905-761-0371
info@alxtechnical.com  www.alxtechnical.com
Manufactures of ESD and ESD Cleanroom Paper,
ESDNotes™ adhesive backed paper and ESD Labels

rubberbands.net
P.O. Box 75267 Colorado Springs, CO 80970
Tel/Fax: 719-683-2419 www.rubberbands.net
Electronic Grade Rubber Bands, mfd. in the USA, vacuum-sealed
Antistatic, dissipative, conductive with distributors worldwide

Polyflor Static Control Flooring
365 Walt Sanders Memorial Drive, Newnan, GA 30265
Tel: 800-852-8292 Fax: 770-252-4894 Email: Fhill@lowandbonar.com
www.Polyflor.com
Worldwide manufacturer and distributor of ESD control conductive and
dissipative vinyl floors available in both sheet and tile.

VPI Mirrex Corp
1389 School House Road, Delaware City, DE 19706
Tel: 302-836-5950 Fax: 302-836-7571
www.vpicorp.com
Manufacturer of ESD thermoplastic materials for the display and
protection of static sensitive components.

Saint-Gobain Advanced Ceramics
1225 Aeroplaza Drive, Colorado Springs, CO 80916
Tel: 719-637-8734 Fax: 719-380-5591 Email: |B.Lafon@saint-gobain.com
Manufacturer of Cerastat™ ESD ceramics products to customers prints:
tools, fixtures, wear parts for data storage and other electronic
industries

RMYV ESD Consulting & Testing Services
Certified; DVBE; NARTE Certified ESD Engineer on Staff
www.esdrmv.com Tel: 925-673-0225
ESD Program Leadership and Supplier Materials Evaluation
Comprehensive ESD Audits and On Site Seminars/Employee Training
Member, American Council of Independent Labs

Tek Stil Concepts, Inc.,

P.0.Box 67, Haddonfleld NJ 0S033
800/603-0848 856/428-4464 Fax 856/429-6532
www.tekstilconcepts.com Email: info@tekstilconcepts.com
ESD dissipative and conductive vinyl sheet and tile.

ESD carpet tile. Interlocking conductive rubber antifatigue mats

ProLine
12 Rogers Rd., Haverhill MA. 01835
Tel: 978-521-2600 Fax: 975-374 4885
www.1proline.com Email: Bench@Iproine.com
Manufactures ESD modular and ergonomic workstations

Minimum rates are $600.00 for six consecutive issues. Larger contributions will be most welcome. No agency fee is granted for soliciting such contributions. Inquiries,
or contributions made payable to the ESD Association, plus instructions on how you wish your Institutional Listing to appear, should be sent to:
ESD Association, 7900 Turin Rd., Building 3, Rome, NY 13440-2069 Tel: (315) 339-6937, Fax: (315) 339-6793, email: eosesd@aol.com http://www.esda.org
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Institutional Listings

Howell Packaging, Division of F.M. Howell & Company
P.O. Box 286, Elmira, NY 14902
Tel: 607-734-6291 Fax: 607-734-8667
Designers & Manufacturers of ESD Protective Packaging,
Paperboard & Thermoformed Plastic, In-House Testing

Julie Industries, Inc.
355 Middlesex Avenue, Wilmington, MA 01887-0783
Tel: 978-988-8802 Fax: 978-988-8803
Email: questions@julieindustries.com
StaticSmart™ products including carpet, rubber & polymeric flooring,
personnel grounding products & materials, ESD workstations and chairs

Desco Charleswater West
3651 Walnut Avenue, Chino, CA91710
Tel: 909-627-8178 Fax: 909-627-7449 www.desco.com
Manufacturer of ESD control products including wrist straps, mats,
foot grounders, ionizers, shielding bags, floor finish & more

ITW Electronic Component Packaging Systems
2001 E. Randol Mill Road, Suite 117, Arlington, Texas 76011
Tel: 817-277-5004 Fax: 817-277-3453
Static Dissipative & Conductive Shipping & Handling Tubes,
Carrier Tape & Reels, JEDEC Carrier Trays,Thermoformed Packaging

Conductive Containers, Inc.

4500 Quebec Ave. North, New Hope, MN 55428
Tel: 1-800-FARADAY Fax: 612-537-1738 www.corstat.com
Manufacturer of CORSTAT and ESD protective plastic
materials for shipping, storage and inplant handling

Aesops, Inc.
636 S. Glenwood Place, P.O. Box 4119, Dalton, GA 30721
Tel: 800-235-8817 Fax: 706-278-6562 www.aesops.com
A full line manufacturer of static control products.
Special sizes or shapes... No problem. Buy only what you need.

Vermason Ltd.
Birds Hill, Letchworth, SG6 1HX, England
Tel: +44 1462 672005 Fax: +44 1462 670440 sales@vermason.co.uk
DurAstatic E9* bins, boxes, racks, inserts and trays are permanently
static dissipative, anti-static, coloured, non-sloughing and re-cyclable.
For more information, www.vermason.co.uk or e9@vermason.co.uk

3M
Electronic Handling & Protection Division
Tel: 1-800-328-1368 www.3M.com/EHPD
Manufacturer of static control permanent flooring, wrist/heel straps,
static shielding bags & containers, & testing/monitoring equipment

Richmond Technology/BayStat — An ITW Company
1897 Colton Ave, Redlands, CA 92374
Tel: 800-829-2942 Fax: 909-794-4003
Email: sales@richmond-technology.com
ESD films and bags, shielding, DryPack® CleanPackaging, grounding,
wrist straps, heel grounders, work surfaces, floor mats, & monitors.

Work Surfaces Corporation
1-800-553-5015 (USA)
Tel: 626-836-3749 Fax: 626-836-8979 www.worksurfaces.com
Brass terminus flush mount grounding systems,
wrist strap receptacles--bus bars

Brick Container Corporation
Protektive Pak®

P.O. Box 548, La Mirada, CA 90637-0548
Tel: 714-994-4140 Fax: 714-994-1377 www.brickcontainer.com
Impregnated ESD Corrugated Stock Boxes, Crates, & Foam

Technical Coating International, Inc.
150 Backhoe Road, Leland, NC 28451
Tel: 910-371-0860 Fax: 910-371-0929 www.tciinc.com
Manufacturer of ESD Films, Foil Laminates, and Specialty
Structures (Barrier, Opaque, Transparent, & Recyclable)

VPI
3123 S. 9th St. PO Box 451, Sheboygan, W1 53082-0451
Tel: 800-874-4240 Fax: 920-458-1368 Email: floor@vpicorp.com
www.vpiflooring.com
Manufacturer of ESD Control Vinyl Floor Tile

UTP/ United Technical Products, Inc.
111 Morse Street, Norwood, MA 02062
Tel: 781-255-1155 Fax: 781-255-1166 www.utp.com
ESD Carpet Tile ® ESD Vinyl Tile ¢ ESD Flex Floor™ e
ESD Polymeric Flooring

TrekIncorporated
11601 Maple Ridge Road, Medina, NY 14103
Tel: 1-716-798-3140  Fax: 1-716-798-3106
Manufacturer of instrumentation for measuring
surface voltage, ionizer performance, and surface resistivity

Kenflex Corporation
460 NE Hemlock, Suite A, Redmond, OR 97756
Tel: 541-923-4765 Fax: 541-923-4190 kenflex@coinet.com
Manufactures FLEXCELL®, FLEXSTAND®, FLEXTOTE®
circuit board transport and protection units, also on web.

ESD Association

7900 Turin Road
Building 3

Rome, NY 13440-2069
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