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Visit the ESDA web site at
www.esda.org

The 23rd annual EOS/ESD Symposium
packages research, technology, education,
and peer networking into the premier
international ESD event scheduled Sep-
tember 9-13 at the Oregon Convention
Center, Portland, Oregon.

Comprehensive
Tutorials, workshops, and technical pa-

pers cover the latest information, research,
and technology in electrostatic discharge
and electrical overstress. With topics rang-
ing from the basics of ESD and on-chip
protection to the newest developments
in the emerging fields of RF ESD design
and transmission line pulsing, the Sym-
posium offers something for everyone.
And, this year’s keynote presentation by
Tak H. Ning of IBM’s Thomas J. Watson
Research Center takes attendees from cur-
rent technologies to looking at  new trends
in the new millennium.

Concentrated
Sixty-three technical papers presenting

the world’s leading research, 22 tutorials

2001 EOS/ESD Symposium

Comprehensive…concentrated…
customizable…cost-effective

from basic to advanced, 8 workshops for
peer interchange of ideas and informa-
tion, and more than 100 exhibits are
packed into five full days of activity. And,
it’s all in one location.

Customizable
Organized and programmed in four

technical tracks, attendees will be able to
customize their Symposium experience
along specific areas of interest: Design and
Device Technology, Factory Issues and Mate-
rials, System Level ESD, and Magnetic Re-
cording.

Cost-effective
With so much ESD education and tech-

nology concentrated in one location in a
single time period, the Symposium is a
cost-effective way to focus on new devel-
opments or to gain basic background on
ESD. This year’s fee structure has been re-
vised to provide additional savings for
attendees who participate in the entire
five-day program.

In addition, individuals interested in
the ESDC certification program will be
able to take the certification exams on
Friday, September 14. Special tutorials
during the week will help applicants pre-
pare for the examinations.

Symposium highlights can be found
elsewhere in this issue of Threshold. The
detailed program is available on the
Association’s web site, www.esda.org.

The Symposium is sponsored by the
ESD Association in cooperation with the
IEEE. It is technically co-sponsored by the
Electron Devices Society. The general
chair is Mark A. Kelly, Delphi Delco Elec-
tronics Systems. The vice general chair is
Steven H. Voldman, IBM Microelectron-
ics. The technical program chair is Joseph
Bernier, Intersil Corporation.

Tee it up for charity
The ESD Association will sponsor a char-
ity golf tournament on Saturday after-
noon, September 8 at Langdon Farms Golf
Club, Aurora, OR. The tournament is held
in honor of David F. Barber, Sr., an avid
golfer and one of the founders of the Sym-
posium. Proceeds from the scramble event
will be donated to two Portland charities:
the Portland Ronald McDonald Houses
and Doernbecher Children’s Hospital.
Advance reservations are required. Con-
tact ESD Association headquarters or visit
the ESDA web site, www.esda.org, for ad-
ditional information.

FDA recognizes S20.20
The US Food and Drug Administration has
given full recognition to ANSI/ESD S20.20
for use in conjunction with the manufac-
ture, processing, assembly, installation,
packaging, labeling, service, testing, in-
spection and handling of electrical and
electronic parts, assemblies and equip-
ment incorporated into medical devices.
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Leo G. Henry

For the last two years,
the device testing stan-
dards working group has
discussed going beyond
the confines of the work-
ing group members for in-
put on a number of issues
related to device level test-
ing. The two working
groups needing the infor-
mation are the socketed
device model (SDM) and
the machine model (MM)
groups.

There is no existing standard docu-
ment for SDM because of major wave-
form correlation issues between those
from the SDM simulators and those
from the charged device model (CDM)
simulators. There are other issues that
can be found in several documents pre-
pared by the SDM working group: one

presented at the 1999 EOS/
ESD Symposium and later is-
sued as an ESDA Technical
report; and one scheduled for
publication in an upcoming
issue of Compliance Engineer-
ing.

The SDM 5.3.2 working
group now wants to obtain
direct input from users of
these CDM simulators. Sev-
eral questions have been de-
veloped that cover a suffi-
ciently wide area that will

allow the working group to “move on” to
address the needs of the user. The work-
ing group has looked at several methods
for distributing the questionnaire includ-
ing the ESDA web site, direct mail to ESDA
members and the industry, and the EOS/
ESD Symposium.

The working group  hopes that most of

you will read and respond to the survey
so that we have enough data by the Sep-
tember 2001 standards meeting series.
This input is critically important to the
working group’s preparation of a standard
practice document by 2002.

Please check your ESDA web site or look
for the survey in your mailbox.

I did not cover the issues associated with
the machine model working group, but I
will do so in the next issue. The group
also plans to do a survey, but it will not be
ready until later in the year.

We look forward to hearing from you
when the survey is sent out. Our expecta-
tion  is a very high return from the mem-
bers. See page 13 for more information
on the SDM survey.

Thanks in advance. Until next issue, be
happy.

Leo G
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July 2001

ESD Northwest Chapter Meeting
and Bar-B-Que: July 11; Best Known
Methods for Static Control in
Assemly/Test Environments; Julian
Montoya, Intel; IBM, Beaverton, OR;
www.esdnw.org

September 2001

Midwest ESD Chapter Meeting:
September 5; ESD and Corrosion
Control; Keith Donaldson, Engi-
neered Materials, Inc.; Bimbo’s
Restaurant, Palatine, IL;
www.midwestesd.org

ESDA Standards and Committee
Meetings: September 6-9; Doubletree
Hotel, Portland, OR; www.esda.org

David F. Barber Sr. Memorial Golf
Tournament: September 8; Langdon
Farms Golf Course, Aurora, OR;
www.esda.org

EOS/ESD Symposium: September 9-
13; Oregon Convention Center,
Portland, OR; www.esda.org

ESDC Certification Exams:
September 14; Portland, OR;
www.esda.org

Silicon Valley EOS/ESD Society
Membership Meeting: September
18; Ramada Inn, Sunnyvale, CA;
www.esdsiva.org

October 2001

Midwest ESD Chapter Meeting:
October 10; Selecting Static Control
Flooring; Donna Robinson-Hahn,
Agere Systems; Bimbo’s Restaurant,
Palatine, IL; www.midwestesd.org

November 2001

ESD Northwest Chapter Meeting:
November 14; Doug Smith, Doug
Smith Consulting; Sweetbrier Inn,
Tualatin (Tentative); www.esdnw.org

Midwest ESD Chapter Meeting:
November 14; Drive-By ESD; Ken
Kern, Siemens Medical Systems;
Bimbo’s Restaurant, Palatine, IL;
www.midwestesd.org

Calendar of eventsCalendar of eventsCalendar of eventsCalendar of eventsCalendar of events

Pacific Northwest thanks Kay Adams

The Pacific Northwest local chapter recognized local chapters chair Kay Adams for her
efforts in assisting the local chapter in starting up and developing their newly established
chapter. The award was presented to Kay by Pacific Northwest president Jerry Dull during a
recent local chapters committee meeting in Portland, OR,

Standards site license program

In a large, multi-facility company, how
do you economically provide ESD Asso-
ciation standards on a corporate wide ba-
sis to the dozens of people who need to
work with them? Just as important, how
do you ensure that that the standards are
complete and the most currently issued
documents?

The answer, according to ESDA stan-
dards chair Ron Gibson, is the standards
site license program. “The program is ba-
sically the standards subscription pro-
gram for larger companies. For a single
annual fee ($5,000 US), the company re-
ceives a CD containing all standards docu-
ments and a company wide license to
place the documents on their internal
intranet or provide other company wide
access for their internal company use.”

The CD includes all standards, standard
test methods, standard practices, glossary,

and the ESD Handbook. Any new or re-
vised standards issued during the 12-
month period are provided as automatic
updates. The site license program can be
renewed at the end of the license year.

“There are several benefits of this pro-
gram,” says Ron. “First, it’s an economi-
cal and easy method of acquiring and us-
ing standards in a company that needs
multiple copies in several different facili-
ties or divisions. Second, it allows a com-
pany to provide wider and more consis-
tent availability of the documents. Third,
if you are an ISO 9000 certified company
and reference ESDA standards in your in-
ternal ESD program, the site license is one
method of ensuring that you always have
the most current standards available.”

For additional details about the site li-
cense program, contact ESD Association
headquarters.

Association newsAssociation newsAssociation newsAssociation newsAssociation news
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Saturday, September 8

Registration Opens

Charity Golf Tournament

Sunday, September 9

Tutorials

Monday, September 10

Tutorials

Spouse/Companion Portland
City Orientation Tours

Professional and Technical
Women’s Reception

Welcome Reception (In Exhibit
Hall)

Exhibits

EOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD Symposium

September 9-13, 2001
Oregon Convention Center

Portland, Oregon, USA

Summary Program and Schedule

Tuesday, September 11

Awards Breakfast

Exhibits

Technical Sessions

Novel CMOS Devices

Materials I

Simulation and Modeling

Factory Issues

Magnetic Recording Heads I

Wednesday, September 12

Technical Sessions

Design – Process & Device
Technology

Materials II

Magnetic Recording Heads II

Exhibits

ESD Association Luncheon/
Keynote Speaker

Workshops

Spouse/Companion Tour

Thursday, September 13

Technical Sessions

RF ESD Design & Technology

Systems Issues

Transmission Line Pulsing &
Standardization

Tutorials

Friday, September 14

ESDC Technician Exam

ESDC Engineer Exam

Register early and
save

You can save money and you can save time by
registering in advance. Advance registration fees
are valid if received no later than August 3, 2001.
Registrations received after this date will be pro-
cessed at the on-site fees.

You can save several hundred dollars by regis-
tering early. Plus, attendees who participate in
the “total Symposium experience” and full-time
students will save even more over last year’s fees
with this year’s new fee structure.

To register, use the registration form you re-
ceived in the mail, download the form from the
ESDA web site, www.esda.org, or contact Asso-
ciation headquarters.

Registration and Fees
Advance Fees On-Site Fees
On or Before After

August 3, 2001 August 3, 2001
Symposium

ESD Association Members $495 $695
Non-Members $595 $695

Tutorials
Sunday (Full Day) $475 $550
Monday (Full Day) $475 $550
Thursday (Full Day) $475 $550
Thursday (Half Day, AM or PM) $275 $275

Save on the Total Symposium Experience:Bundled Fees (Symposium plus
3 full days of tutorials)

ESD Association Members $1,725 $2,110
Non-Members $1,815 $2,110

Student Fees: 50% discount for full-time students.
Proof of enrollment required.

Exhibits Only No Charge No Charge
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Whatever your interest or experience
in ESD, you will find it at this year’s Sym-
posium. To help you better plan your par-
ticipation, the Symposium is programmed
in four technical tracks: Design and Device
Technology, Factory Issues and Materials, Sys-
tem Level ESD, and Magnetic Recording. Use
these tracks to customize and concentrate
your experience along specific areas of
interest. Remember, the tracks serve as
guidelines and you can attend any event
you wish.

Technical Tracks

Track 1
Design and Device Technology

Tutorials
ESD On-Chip Protection in Advanced

Technologies (Sunday)
Application and Process Dependent ESD

Design Strategy (Monday)
EOS/ESD Failure Models and Mecha-

nisms (Monday)
Electrostatic Fundamentals (Monday)
ESD Protection and RF Design (Monday)
Troubleshooting On-Chip ESD Failures

(Monday)
CDM Protection Design and Test

(Thursday)
EOS and ESD Laboratory Simulations for

Failure Signature Analysis (Thursday)
Electrostatic Calculations for the ESD

Engineer (Thursday)
Device Testing (Thursday)
Transmission Line Pulse Testing of ICs

(Thursday)

Technical Sessions
Novel CMOS Devices (Tuesday)
Simulation and Modeling (Tuesday)
Design – Process & Device Technology

(Wednesday)
RF ESD Design & Technology (Thursday)
Transmission Line Pulsing & Standard-

ization (Thursday)

Workshops
On-Chip Protection (Wednesday)
How and Why TLP Is Used (Wednesday)
How TLP Aids ESD Protection Designers

(Wednesday)

Track 2
Factory Issues and Materials

Tutorials

ESD Basics (Sunday)
Practical Application of ANSI ESD

S20.20 (Monday)
Electrostatic Fundamentals (Monday)
In-Plant ESD Survey and Evaluation

Measurements (Monday)
ESD Control and Practices for Extremely

Sensitive Devices (Monday)
ESD Standards and Procedures (Thurs-

day)
Electrostatic Measurements (Thursday)
Air Ionization: Issues and Answers

(Thursday)
Common Issues Complying with S20.20

and Training Demonstrations (Thurs-
day)

Cleanroom Electrostatic Charge
Considerations (Thursday)

Technical Sessions

Materials I (Tuesday)
Factory Issues (Tuesday)
Materials II (Wednesday)

Workshops

ESD Control Program - Audit Problems
(Wednesday)

ESD in Cleanrooms (Wednesday)
Grounding of People, Worksurfaces, and

Walking Surfaces (Wednesday)

Track 3
System Level ESD

Tutorials
System Level ESD/EMI Design and

Troubleshooting (Sunday)

EOS/ESD Failure Models and Mecha-
nisms (Monday)

Electrostatic Fundamentals (Monday)
Electrostatic Measurements (Thursday)
Electrostatic Calculations for the ESD

Engineer (Thursday)

Technical Sessions
Systems Issues (Thursday)

Workshops
System Level ESD Considerations

(Wednesday)

Track 4
Magnetic Recording

Tutorials
Understanding ESD in Magnetic

Recording (Sunday)
EOS/ESD Failure Models and Mecha-

nisms (Monday)
Electrostatic Fundamentals (Monday)
ESD Control and Practices for Extremely

Sensitive Devices (Monday)
ESD Standards and Procedures (Thurs-

day)
EOS and ESD Laboratory Simulations for

Failure Signature Analysis (Thursday)
Electrostatic Measurements (Thursday)
Air Ionization: Issues and Answers

(Thursday)
Electrostatic Calculations for the ESD

Engineer (Thursday)
Cleanroom Electrostatic Charge

Considerations (Thursday)

Technical Sessions
Magnetic Recording Heads I (Tuesday)
Magnetic Recording Heads II (Wednes-

day)

Workshops
ESD in Magnetic Recording (Wednes-

day)
ESD in Cleanrooms (Wednesday)

Customize your Symposium experience

EOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD Symposium
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Another record…63 technical papers
presented in 11 sessions will feature cur-
rent international technological issues
and research on ESD and EOS. The papers
will be offered in parallel sessions to al-
low attendees to concentrate on those ses-
sions of greatest interest to them. Reflect-
ing the interest in new technologies, two
new sessions are being presented this
year: RF ESD Design & Technology and
Transmission Line Pulsing & Standardiza-
tion, both on Thursday, September 13.

Invited Papers
The technical sessions also feature in-

vited papers including the award winning
paper from the 2000 RCJ EOS/ESD Sym-
posium-Japan. Summaries of the invited
papers appear below.

Interconnect Reliability under ESD Condi-
tions: Physics, Models, and Design Guide-
lines, K. Banerjee, Stanford University,
Wednesday, September 12

Interconnect failure due to ESD stress
conditions has become a reliability con-
cern in high-performance designs. This
paper will present an overview of the prob-
lem, discuss characterization techniques
and open-circuit failure mechanisms in
advanced multilayered AlCu lines, con-
tacts, and vias. Latent ESD damage of in-
terconnects that significantly degrades

electromigration lifetimes will be dis-
cussed. Design guidelines for preventing
open-circuit interconnect failures in ESD
and I/O circuits will be examined.

The Future of RF Technology for Established
Wireless Markets and Emerging Wireless
Applications, D. R. Pehlke, Ericsson,
Thursday, September 13

As the wireless market expands from
voice to data networks, advances in radio
architecture, circuit implementation, and
semiconductor device technology all con-
tribute to significant increases in integra-
tion, functionality, and reductions in cost
for wireless consumer products. This pa-
per presents a description of these ad-
vances, basic RFIC building block func-
tionality, and the criteria used to evaluate
semiconductor process technologies for
optimal fit to those requirements.

ESD Evaluation by TLP Method on Advanced
VLSI Devices, K. Katsuhiro, Y. Fukuda,
OKI Electric Industry Co., Ltd.  (Best
Paper RCJ 2000 EOS/ESD Symposium,
Japan), Thursday, September 13

TLP (transmission line pulsing) is an
effective method to evaluate the ESD prop-
erties of advanced protection units. This
paper covers SOI (silicon-on-insulator)
ESD protection design by TLP analysis for

Technical sessions feature new topic areas, invited papers

responses to ESD on diodes, resistors, and
transistors. As a result of this study, it is
proved that TLP is essential to designing
ESD protection by response analysis.

Technical session schedule

Tuesday, September 11
Novel CMOS Devices
Materials I
Simulation and Modeling
Factory Issues
Magnetic Recording Heads I

Wednesday, September 12

Design – Process & Device Technology
Materials II
Magnetic Recording Heads II

Thursday, September 13

RF ESD Design & Technology
Systems Issues
Transmission Line Pulsing & Standard-

ization

Exhibits
More than 120 exhibit spaces will dis-

play products and services from leading
companies covering the broad spectrum
of static protection, control, testing, and
analysis, as well as prominent trade pub-
lications. Information on exhibiting may
be obtained by contacting Scien-Tech As-
sociates, Inc., P.O. Box 2097, Banner Elk,
NC 28604-2097, Phone: 828-898-6375,
Fax: 828-898-6379.

Exhibit Hours

Monday, September 10, 7:00 PM–
10:00 PM

Tuesday, September 11, 9:00 AM–5:00 PM
Wednesday, September 12, 9:00 AM–Noon

and 2:00 PM–4:00 PM

Exhibits are open to all persons inter-
ested in ESD and EOS products and ser-
vices. You do not need to register for the
Symposium or the tutorials in order to
attend the exhibits.

EOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD Symposium
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Eight interactive workshops on
Wednesday provide attendees with the
opportunity to explore specific topics in
depth. The workshops encourage discus-
sion, questions, and audience interaction
and participation.

Workshop Summary

Wednesday, September 12

A.1 ESD in Magnetic Recording

Moderator: Eric Granstrom, Seagate
Technology

This workshop will be an open and
highly interactive discussion of the latest
ESD issues in magnetic recording. Ex-
tremely ESD sensitive components and
the lack of convenient, integrated ESD
protection devices make ESD a key con-
cern in the magnetic recording industry.
Panel members have direct experience
with ESD testing, EMI and ESD control, as
well as all aspects of GMR wafer, head,
and disk drive assembly and manufactur-
ing.

A.2 ESD Control Program - Audit
Problems

Moderator: Bill Metz, Hewlett Packard

This interactive ESD control workshop
will explore controversial areas that an

ESD auditor might encounter. The session
will examine audit concerns, measure-
ment techniques, strategies, and training
tools when auditing to S20.20 and typical
corporate ESD specifications.

A.3 On-Chip Protection

Moderator: Eugene Worley,  Conexant
Systems

Panelists will briefly discuss their ap-
proach to on-chip ESD protection and
what steps they take to ensure successful
implementation. In addition, open discus-
sions will be held on these topics and a
number of other ESD protection issues
raised by the audience.

A.4 How and Why TLP Is Used and
B.4 How TLP Aids ESD Protection
Designers

Moderator: Jon Barth, Barth Electronics,
Inc.

Two workshop sessions on TLP are
scheduled this year. The first session will
be directed at the basics of TLP analysis of
ESD protection circuits, measurement
data presentation, analysis, operating
characteristics, differences between sys-
tems, and how TLP is used to test both
packaged devices and circuits on wafer.
The second session will delve into greater

Workshops provide interaction and discussion

detail and will also discuss the work of
the new ESDA TLP standards working
group, WG5.5. (Note--The TLP workshops
will be audio recorded this year.)

B.1 System Level ESD
Considerations

Moderator: Douglas Smith, D. C. Smith
Consultants

Discussion topics will follow the sys-
tem level ESD interests of the attendees
and likely will include both theoretical
and practical issues with an emphasis on
the practical side. There also will be dem-
onstrations of ESD principles as applied
to the system level. Time and equipment
permitting, audience members will be
able to operate some of the experiments
themselves.

B.2 ESD in Cleanrooms

Moderator: Tom Albano, Eastman Kodak
Company

This workshop will cover issues of elec-
trostatic control compatibility in
cleanrooms and clean manufacturing ar-
eas. Panelists and attendees will discuss
ESD, EMI, and contamination consider-
ations. The focus will be on methods of
identifying and avoiding problems.

B.3 Grounding of People,
Worksurfaces, and Walking Surfaces

Moderator: Steve Koehn, 3M Company

Grounding of people, worksurfaces,
and walking surfaces — how to tie every-
thing together to make a top-notch elec-
trostatic protective area. An overview of
personal, worksurface, and walking sur-
face grounding techniques and ESD Asso-
ciation standards will be presented.

EOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD Symposium



8

Threshold

Pioneer Courthouse Square, a public
plaza designed after the ancient Greek and
Roman public squares, sits in the hub of
downtown. Affectionately known as the
“city’s living room,” Pioneer Courthouse
Square brings together representatives
from every possible social and cultural
niche – a metro melting pot. On sunny
summer days, the square hosts high-pow-
ered executives and purple-haired poets
alike for “brown bag” concerts. If you fi-
nally tire of walking, “MAX,” Tri-Met’s
light rail system, connects the Oregon
Convention Center to downtown, the
Rose Quarter, the Lloyd business and re-
tail district, and outlying residential
neighborhoods.

Dozens of parks in all shapes and sizes
dot the entire city. One hundred acre
Washington Park in the west hills above
Portland encompasses the International
Rose Test Gardens with more than 400
varieties of roses, the peaceful contem-
plation of the Japanese Gardens and the

In Portland, there’s more than the Symposium

Oregon Zoo with its world-class elephant
exhibit. Washington Park also provides a
breathtaking panorama of Portland with
Mt. Hood in the background.

Tom McCall Waterfront Park traces
the west side of the Willamette River for
two and one-half miles, and reverberates
throughout the summer months with cul-
tural, musical and gastronomic festivals.
The river itself winds through the center
of Portland like a bright blue ribbon,
where tugboats, sailboats, historic
sternwheelers, water skiers, rowers and
salmon fisherman recreate.

For more information on Portland, visit
the web at www.pova.org

Some facts about Portland

Saturday Market is the largest continu-
ously operating open-air crafts mar-
ket in the US.

Powell’s City of Books, occupying an
entire city block, is the country’s
largest new-and-used book store.

Portlandia is the second largest ham-
mered copper statue in the world
(the Statue of Liberty is the first).

Portland’s International Rose Test
Garden is the oldest in the nation.

More Asian elephants (27 to date) have
been born in Portland than in any
other North American city.

Portland has more movie theaters and
restaurants per capita than any
other city in the United States.

Portland has more microbreweries
and brew pubs than any other city
in the nation.

Portland is the only U.S. city with an
extinct volcano (Mount Tabor)
within its city limits.

The Port of Portland is home to one
of the world’s largest floating dry
docks, able to handle ships nearly
three football fields in length.  The
port’s combined terminals handle
$9 billion worth of cargo per year.

 Portland, Oregon – City of
Roses – City of Fountains – City
of Bridges – River City – Rip City.
It is a hub of international trade,
the gateway to a natural won-
derland.

Nestled in the heart of the
Willamette Valley, Portland sits
squarely between the Pacific
Ocean and the 10,000 plus foot
tops of the Cascade Mountain
Range and Mt. Hood. You can
literally go clamming at the
beach during the day, have din-
ner in Portland that night, and
go hiking in the mountains the
next day.

Spouse, companion
tours

Two special tours have been
arranged for spouses and com-
panions of attendees. A 2-hour
Portland city tour is being of-
fered on Monday, September 10,
visiting many local attractions and dis-
tricts. On Wednesday, September 12,
spouses and companions may take a
guided bus tour of Columbia River Gorge
and Mt. Hood, visiting Multnomah Falls,
Cascade Locks, Bonneville Dam, and Tim-
berline Lodge. Sign-up for either tour is at
the Oregon Convention Center. See the
Symposium program for additional de-
tails.

On your own
When you’re not in a technical session,

workshop, tutorial, the exhibits, take time
to enjoy  this “foot-friendly” city. Cafes,
restaurants, bookstores, galleries and spe-
cialty stores are waiting around every cor-
ner. Words of wisdom from famous think-
ers are carved in the brickwork under
one’s feet. Bronze sea lions and bear cubs
frolic among award-winning architecture.
Green-suited concierges known as “Port-
land Guides” walk through downtown
streets day and night answering questions
and helping with directions.

Portland, OR, city of roses, features Mt. Hood in the
background.

Photo courtesy of Portland Oregon Visitors Association
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ESD Tutorial Tracks

Three days of in-depth tutorials provide
opportunities for detailed study of specific
topic areas. Internationally recognized
instructors will present a total of 22
courses appealing to both beginners and
advanced practitioners.

Organized in four educational tracks,
Factory, Protection Design, Magnetic Record-
ing and Failure Analysis, and Systems and
Technology, the program opens Sunday,
September 9 with four full day tutorials.
Eighteen additional sessions will be pre-
sented on Monday, September 10, and
Thursday, September 13.

Several new tutorials are being offered
this year, and several tutorials from past
years have been expanded or revised.
Even if you may have attended the tutori-
als in the past, you will find new or ex-
panded offerings. New sessions this year
include Practical Application of ANSI/ESD
S20.20; Application and Process Dependent
Design Strategy; ESD Control and Practices
for Extremely Sensitive Devices; CDM Pro-
tection Design and Test; and Common Is-
sues Complying with S20.20 and Training
Demonstrations. In addition, several tuto-
rials will help you prepare to take the ESDC
certification examinations for engineers
and technicians.

Tutorials offer in-depth education

To help you make your selections, sev-
eral tutorials are highlighted below. The
complete list of tutorials and abstracts is
in the Symposium program.

Tutorial Highlights

Tutorial A: ESD Basics

8:30 AM–4:30 PM, Sunday, September 10
Burt Unger, Burt Unger Associates

One of the most popular offerings year
after year, the ESD Basics tutorial covers
the fundamentals of ESD. Whether you
are a newly appointed ESD coordinator
or need a review to prepare for the ESDC
certification, exam, this tutorial will pro-
vide answers, answers, and more answers.
The course will include the fundamen-
tals of charging and discharging, how and
why different materials charge, and how
to measure the charge. Instructor Burt
Unger will discuss the three generalized
models that describe how ESD events oc-
cur, the use and pitfalls of field meter, vari-
ous ESD control techniques, and proper-
ties and characteristics of ESD control
products.

Tutorial E: Practical Application of
ANSI ESD S20.20

8:30 AM–Noon, Monday, September 10
Dave Leeson, Motorola

The ANSI/ESD S20.20 ESD control pro-
gram standard details the requirements
for the design, implementation and main-
tenance of a factory level ESD control pro-
gram. This session will provide operation
managers, quality assurance managers,
ESD coordinators, and technical and en-
gineering staff with guidance to help them
design an ESD control program that is spe-
cific to the needs of the implementing
organization. The tutorial will cover tai-
loring the requirements, personnel train-
ing plan, and compliance verification
plan focusing on the seven primary tech-
nical elements necessary for a compliant
and relevant ESD control program.

Tutorial S: Common Issues
Complying with S20.20 and Training
Demonstrations

1:00 PM–2:40 PM, Thursday,
September 13

Ted Dangelmeyer, Lucent Technologies

In this highly interactive companion
to tutorial E, you will learn about the ex-

continued on page 10

Track 1
Factory

ESD Basics
Practical Application of ANSI

ESD S20.20
In-Plant ESD Survey and

Evaluation Measurements
ESD Standards and Procedures
Common Issues Complying

with S20.20 and Training
Demonstrations

Cleanroom Electrostatic Charge
Considerations

Track 2
Protection Design

ESD On-Chip Protection in
Advanced Technologies

Application and Process
Dependent ESD Design
Strategy

ESD Protection and RF Design
CDM Protection Design and

Test
Device Testing
Transmission Line Pulse Testing

of ICs

Track 3
Magnetic Recording and

Failure Analysis

Understanding ESD in Magnetic
Recording

EOS/ESD Failure Models and
Mechanisms

ESD Control and Practices for
Extremely Sensitive Devices

EOS and ESD Laboratory
Simulations for Failure
Signature Analysis

Track 4
Systems and Technology

System Level ESD/EMI Design
and Troubleshooting

Electrostatic Fundamentals
Troubleshooting On-Chip ESD

Failures
Electrostatic Measurements
Air Ionization: Issues and

Answers
Electrostatic Calculations for

the ESD Engineer
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periences of the instructor’s company be-
coming certified to S20.20. A review of
the two-day in-depth audit will give you
insight on what to expect and how to pre-
pare for certification. In addition, you will
be presented with new training techniques
that will help you more clearly demon-
strate ESD events in training programs.

Tutorial F: Application and Process
Dependent ESD Design Strategy

8:30 AM–Noon, Monday, September 10
James Miller, Motorola

The engineer developing an efficient
and robust ESD protection network for
an advanced deep submicron CMOS in-
tegrated circuit must first choose an ap-
propriate overall ESD design strategy. This
tutorial will review examples of various
design strategies, comparing their advan-
tages and disadvantages and discussing
the factors should affect your choice of
design strategy, such as process technol-
ogy, IC application, in-house ESD device
development resources, and IC manufac-
turing business model.

Tutorial K: ESD Control and Practices
for Extremely Sensitive Devices

1:00 PM–4:30 PM, Monday, September 10
Dr. Albert Wallash, Maxtor Corporation

An offshoot of last year’s Magnetic Re-
cording tutorial, this will focus exclusively
on extremely ESD sensitive devices like
laser diodes, RF devices, semiconductor
devices without protection diodes and
GMR/TMR magnetic recording devices.
The main emphasis of the tutorial will be
on understanding the process steps that

damage these devices and how to modify
them in simple ways to prevent the dam-
age.

Tutorial J: ESD Protection and RF
Design

1:00 PM–4:30 PM, Monday, September 10
Dr. Steven Voldman, IBM Micro-

electronics

Presented last year for the first time, this
tutorial will deal with on-chip ESD pro-
tection in RF technologies and products,
which is being spurred by the growth of
GHz applications in wired, wireless, stor-
age and test applications. This session will
include a brief review of RF parameters
with examples of typical RF circuits and
comparative study of ESD devices for RF
ESD applications. The tutorial will discuss
RF design practices and input pin protec-
tion and ESD power clamp circuits and
ESD failure mechanisms and failure crite-
ria. Gallium arsenide (GaAs), silicon-on-
sapphire (SOS) and silicon-on-insulator
(SOI) for RF ESD applications used in in-
dustry will be briefly covered as well.

Tutorial N: CDM Protection Design
and Test

8:30 AM–Noon, Thursday, September 13
Koen Verhaege, Sarnoff Europe

This totally new tutorial is an advanced
ESD design class that focuses solely on
the protection and testing for charged
device model (CDM) ESD. The CDM stress
event will be reviewed as an IC phenom-
enon, rather then a standard test method.
ESD clamping behavior of elementary
(HBM/MM) protection devices will be
assessed. Published literature and cases
related to CDM on-chip protection will
be studied. A set of ‘golden rules’ for suc-
cessful CDM ESD protection design will
be defined. Also, a general CDM protec-
tion strategy for IO libraries and full chip
will be discussed. Attendees can expect to
acquire some advanced/CDM protection
design skills and know-how.

continued from page 9

Symposium tutorials

continued on page 11
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If you’re considering taking  either the
ESDC Engineer or ESDC Technician cer-
tification exam on Friday, September
14, there are a number of tutorials that
will help you prepare. The following tu-
torials have been identified as being es-
pecially useful in preparing for the ex-
ams.

Certification preparation tutorials

Preparing for the Technician Exam
ESD Basics (Sunday)
Practical Application of ANSI ESD

S20.20 (Monday)

EOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD SymposiumEOS/ESD Symposium

Where lies the future in electronics tech-
nology? The answers not only affect our
lives as consumers, but also
our careers and our efforts
in ESD control and protec-
tion.

 Tak H. Ning, IBM Fellow
at the IBM Thomas J. Watson
Research Center in
Yorktown Heights, New
York, will gaze into his crys-
tal ball at Wednesday’s key-
note address during the
Association’s annual lun-
cheon, Wednesday, Septem-
ber 12.

Silicon technology development  is at a
crossroad, after progressing at an expo-
nential rate for more than thirty years.
Ning suggests that it is now clear that
CMOS devices, which have been the key
enabler of rapid progress in the computer
and consumer electronics industries for
the past fifteen years or so, are fast ap-
proaching their limits. He proposes that
new materials and novel device structures
need to be explored in an effort to extend
CMOS device performance as far as pos-

Keynote address
Silicon technology in the new millennium

sible. In addition, circuit designers are
learning to live with significant amounts

of leakage currents.
He further proposes that fu-

ture silicon technology devel-
opment will detour around the
CMOS limits, becoming more
diverse and driven in applica-
tion-specific directions. Sys-
tem-on-chip and system-on-
package are the high-level
themes. BiCMOS, particularly
SOI BiCMOS, will emerge as an
important technology platform
for the growing market of
mixed-signal systems.

Ning received his Ph. D. degree in phys-
ics from the University of Illinois at Ur-
bana-Champaign in 1971. He joined IBM
Thomas J. Watson Research Center at
Yorktown Heights, New York in 1973. He
has made significant contributions to sili-
con device physics, and to bipolar, CMOS,
and DRAM technologies. As manager of
the silicon device technology department
between 1982 and 1991, he directed the
development of submicron bipolar and
CMOS technologies in IBM Research as

Tak H. Ning

well as led his team in exploring SOI and
EEPROM devices.

Since 1991, he has been an IBM Fellow,
focusing on VLSI industry directions, tech-
nology trends, and opportunities beyond
CMOS scaling.

He is a member of the U.S. National
Academy of Engineering, and a fellow of
the IEEE and the American Physical Soci-
ety. He has authored or co-authored more
than 100 technical papers, 21 U.S. pat-
ents, and a book.

He is a fellow of the American Physical
Society. Tak was named IEEE Fellow for
his contributions to the understanding of
hot electrons in MOSFET devices.

He is a member of the National Acad-
emy of Engineering. He received the IEEE
Electron Device Society 1989 J.J. Ebers
Award, the IEEE 1991 Jack A. Morton
Award, the 1998 Pan Wen-Yuan Founda-
tion (Taiwan) Outstanding Research
Award, and the IEEE 2000 CICC Best Pa-
per Award.

With technology development in elec-
tronics a key to the future work in ESD,
this is one look into the future that you
won’t want to miss.

Electrostatic Fundamentals (Monday)
In-Plant ESD Survey and Evaluation

Measurements (Monday)
ESD Standards and Procedures (Thurs-

day)
Electrostatic Measurements (Thursday)
Air Ionization: Issues and Answers

(Thursday)

Preparing for the Engineer Exam
ESD Basics (Sunday)
EOS/ESD Failure Models and Mecha-

nisms (Monday)
Electrostatic Fundamentals (Monday)

In-Plant ESD Survey and Evaluation
Measurements (Monday)

ESD Standards and Procedures (Thurs-
day)

Electrostatic Measurements (Thursday)
Air Ionization: Issues and Answers

(Thursday)
Electrostatic Calculations for the ESD

Engineer (Thursday)
Device Testing (Thursday)

Additional information is available in
the registration area, at the ESD Associa-
tion booth, or by contacting ESD Asso-
ciation headquarters.

Preparing for the certification exams

continued from page 10
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Standards updateStandards updateStandards updateStandards updateStandards update

by
Michael T. Brandt, Editor

The June 2001 ESD Association stan-
dards committee and working group meet-
ings concentrated primarily on review-
ing existing documents and the contin-
ued development of technical reports, al-
though there was other activity in the
device testing working groups as well as
the recently formed working groups on
gloves and TLP testing.

Five-year review
Three existing standards completed

their five-year review process required by
ANSI and ESD Association procedures. No
technical changes were made and the fol-
lowing documents were reaffirmed as
standards test methods:

STM 5.1: Electrostatic Discharge Sensitiv-
ity Testing — Human Body Model

STM 7.1: Floor Materials — Resistive Char-
acterization of Materials

STM11.11: Surface Resistance Measure-
ment of Static Dissipative Planar Materials

Working group activities
Ionization WG-3 reviewed its draft

technical report covering alternate test
methods to the charged plate monitor for
determining discharge time and offset
voltage in ionizers. The group discussed
test results using smaller sized plates, de-
termined that stray capacitance was an
important issue and developed a list of
improvements to the test fixture to ad-
dress the issue. Future work will include
an investigation of plate perimeter versus
plate area effects on discharge time test-
ing.

Worksurfaces WG-4 reviewed com-
ments on its draft technical report A Sur-
vey of Static Control Worksurfaces and
Grounding Mechanisms.  A revised draft of
the document is targeted for completion
by the September meeting series.

Machine Model Device Testing WG-
5.2 continued its review of a proposed
technical report discussing the reasons

for not reducing the number of pulses per
stress level from three to one and reduc-
ing the time between pulses from 1 sec-
ond to 0.5 seconds. The group is planning
an industry survey on machine model
ESD.

CDM Device Testing WG-5.3.1 is co-
ordinating inputs and issues to define di-
rection and action items for future work.

Socket Discharge Model (SDM) De-
vice Testing WG-5.3.2 completed work
on an article “What is the Future of the
SDM Test Method” for publication in
Compliance Engineering magazine. The
group also has developed a survey of CDM
test equipment. (See article on page 13 of
this issue of Threshold). Work is continu-
ing on a draft standard practice document
based on the 1994 draft document and
the technical report prepared in 1999.
The goal is to have a draft document ready
for comment and review at the Septem-
ber meeting series.

Transient Latch-Up Device Testing
WG-5.4 completed wordsmithing and
technical review of an initial draft stan-
dard practice covering transient latch-up
and submitted it to TAS for further review
and comment.

Transmission Line Pulsing WG-5.5
held its first formal meeting with the ob-
jective of developing a standard practice
covering TLP testing. Planning and work
on an initial draft will be covered in a
series of conference calls prior to the Sep-
tember meeting series.

Footwear WG-9 is working on edito-
rial revisions to an initial draft standard
for measuring the electrical resistance of
foot grounders.

Handlers WG-10 reviewed comments
on its draft technical report on automated
handlers. The group is clarifying refer-
ences to CDM and HBM models as well as
issues concerning soft grounds versus hard
grounds. The group anticipates having a
revised draft by the September meeting
series.

Packaging WG-11 expects to finalize
a draft revision EIA-541 by the fall meet-

ing series. Initial work with a proposed
probe for Two Point Resistance (Packag-
ing) WG-11.13 has shown good repeat-
ability in initial testing and the proposed
procedure is ready for round-robin test-
ing

Simulators 14 is looking at the effects
or radiated fields on equipment and mea-
surement procedures and will be polling
industry for input and interest in this area.

Gloves WG-15 is evaluating fixtures for
making resistance measurements of

May 2001 standards meetings

Tentative Schedule
September Standards Meeting

Series

DoubleTree Hotel Portland—Lloyd
Center, Portland, OR
September 6-9, 2001

Thursday, September 6, 2001

2:00 PM Ionization WG-3
Device Testing Working
Groups WG-5

Friday, September 7, 2001

8:00 AM: Worksurfaces WG-4
Device Testing Working
Groups WG-5
Handlers WG-10

1:00 PM Footwear WG-9
Work Stations WG-53
Cleanroom Consider-
ations WG-55

5:30 PM: Daily Activity Review

Saturday, September 8, 2001

8:00 AM: Device Testing Working
Groups WG-5
Flooring WG-7
Packaging WG-11

Sunday, September 9, 2001

8:00 AM: Handtools WG-13
Simulators WG-14
Gloves WG-15

1:00 PM: Standards Committee

continued on page 13
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Facility expansion and remodeling complete
The expansion and remodeling of Association offices in Rome, NY is now complete. The
expansion includes a training and meeting center with breakout rooms, expanded file and
document space, a member service area for improved mailings and communication,
production areas for supporting Symposium, standards, certification and education activities,
and a new shipping and receiving area. In addition, the project provides a more efficient and
pleasant office space (above) for Association staff. The expansion from 1,700 ft2 to
approximately 5,000 ft2 was made possible when the tenants in the adjoining office vacated
the space, allowing the Association to lease additional space and remodel very economically.

The ESD Association standards work-
ing group 5.3.2 on socketed discharge
model (SDM) would like your help with a
questionnaire on CDM/SDM test equip-
ment.

To assist the working group in develop-
ing an appropriate standard test method,
they would like to know what the ESD
test equipment user community thinks
about the commercially available CDM
test simulators.

The working group has developed a
questionnaire on CDM test simulators
that is available on the ESD Association
web site.

Today, the user can do device level CDM
tests by using the field induced test method
(CDM) (Figure 1) or the socketed device
model  (SDM) test method (Figure 2), pre-
viously called the socketed CDM test
method.  Both types of CDM test methods
are intended to simulate discharge events
that occur when a charged IC device dis-

What is your opinion on CDM test simulators?

charges directly through one of its pins
into a very low impedance ground. Real
world CDM events can occur during au-
tomatic handling or placement of IC de-
vices during the manufacturing opera-
tions. The discharge current waveforms
from the two types of CDM test equip-
ment show very fast rise times (< 1ns) and
very short pulse duration (< 20 ns).  Both
test methods can produce failure mecha-
nisms such as gate oxide ruptures in IC
devices.

If you are a user of either type of CDM
test equipment, the working group invites
you to answer a few questions regarding
your opinion on how effective the cur-
rent test equipment is in performing CDM
simulation tests. Please visit the ESD As-
sociation web site, www.esda.org, click on
the CDM survey text on the home page,
and spend a few minutes to answer the
attached questions. The working group
thanks you for your input.

Association newsAssociation newsAssociation newsAssociation newsAssociation news

gloves. Variables affecting the measure-
ments are being identified. Possible mea-
surement methods under discussion in-
clude measuring between the thumb and
forefinger, between a gloved finger and
an ungloved finger, and between a gloved
finger and the body.

Workstations WG-53 is continuing a
5-year review of the existing advisory and
is working on a section on troubleshoot-
ing guidance to assist users in meeting the
compliance verification requirements of
ANSI/ESD S20.20. The existing advisory
is being updated with a goal of convert-
ing it to a standard practice or standard
test method.

Cleanrooms WG-55 has nearly com-
pleted its technical report, which should
be ready for publication in late spring.
The group is also working on future addi-
tions covering garments and packaging
that may be added later.

continued from page 12

Standards update

Figure 2: Socketed device model simulator

Figure 1: Field induced CDM simulator
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Letters to the editorLetters to the editorLetters to the editorLetters to the editorLetters to the editor

Editors Note: The following letter from John
Chubb comments on the “Voltage of Insula-
tors?” article by Niels Jonassen (Mr. Static)
that appeared in the May/June issue of
Threshold.

Voltage on insulators IS
meaningful

I disagree with the notes presented by
Niels Jonassen in the latest issue of Thresh-
old. It is not “meaningless” to talk of the
voltage on an insulator. The voltage is
there – but needs to be considered and
measured with care.

If I approach a surface with a fieldmeter
and adjust the voltage to get zero electric
field (voltage follower probe) then, if one
is sufficiently close that there are no sig-
nificant influences from anything else
nearby, one will have a measure of the
local potential of the surface. This is true
whether the surface is a conductor or an
insulator. This is an entirely “meaning-
ful” concept.

If I approach a surface with an earthed
fieldmeter, then, as the fieldmeter gets
closer, the added capacitance will affect
the actual potential of the surface (as
Jonassen rightly points out). The varia-
tion of the surface potential however de-
pends on the relative capacitance experi-
enced by the surface charge from the
nearby fieldmeter and from all other
sources. To keep the influence of the
fieldmeter low, it is obviously sensible to
keep the separation distance fairly large –
but the larger the separation, the more
readings are influenced by the size of the
area charged and by any other sources of
charge around.

It is perfectly sound to set up a fieldmeter
to read surface voltage at a defined sepa-
ration distance so long as one remembers
that the presence of the fieldmeter may
influence the observations.

Many of the problems from “‘static”
arise not from the charge on surfaces per
se, but from the influence such charge has
on things nearby via the electric fields
that the charge creates. These effects in-
clude induction charging of items, the
initiation of electrostatic spark break-
down, and the attraction of dust, dirt and
thin films. The effects are the same as if
the dielectric surface had a potential - so
why the distinction?

It is worth noting that there are prob-
lems in using a fieldmeter to measure sur-
face charge density – even if the fieldmeter
is properly guarded to ensure field uni-
formity. On many materials surface
charge may experience a high capacitance
from within the material itself (1,2). In
this situation the simple relation between
charge density and local electric field is
not directly applicable.

John Chubb
John Chubb Instrumentation
5/13/01

1J. N. Chubb, “The assessment of materials by
tribo and corona charging and charge de-
cay measurements” Electrostatics 1999, Univ
Cambridge, March 1999, Inst Phys Confr
Series 163, p. 329.

2 J. N. Chubb, “Measurement of tribo and co-
rona charging features of materials for as-
sessment of risks from static electricity” Trans
IEEE, Ind Appl 36 (6), Nov/Dec 2000,
p.1515-1522.

Mr. Static Replies

In his reply to my paper “Voltage of In-
sulators?” John Chubb tries to avoid the
issue by talking about something differ-
ent. I was showing the meaninglessness
of characterizing an insulator as a whole
by a single voltage figure, i.e. the voltage
of the insulator. Instead Mr. Chubb talks
about the voltage on an insulator, i.e. sur-
face voltage. As shown in my paper, of

course surface voltages do exist, and of
course this concept is meaningful. Apart
from the fact that it also does not make
sense to talk about the surface potential
of a conductor as Mr. Chubb claims, all
points in and on a conductor have the
same voltage (or potential)

Except in very special cases, the surface
voltage will change from point to point
on the insulator. So, for that reason alone
you cannot characterize the insulator
with a (one) voltage as you can with a
conductor.

But my paper is not primarily dealing
with surface potentials, which are useful
for estimating one quantity, the surface
charge density.

John Chubb asks the question: Why
distinguish between dielectric surfaces
and insulated conductors? If they are
charged, they have the same effects.

But that is exactly the point: they don’t.
For the same field strength, the plate

out of airborne particulates and cling
events may be (almost) the same. But in-
duction is different, and even more so is
the initiation and whole course of a dis-
charge process. A discharge from a con-
ductor (sometimes, but not always, a
spark) will dissipate all the energy stored
in the field in the discharge. And this en-
ergy can be readily calculated from the
voltage and capacitance of the conductor.
A discharge from an insulator (never a
spark) will dissipate only part of the field
energy, and there’s no way this energy
can be calculated.

And this indisputable difference is es-
sentially the reason it does not make sense
to talk about the voltage (nor the capaci-
tance) of an insulator.

Niels Jonassen

Mr. Static
5/30/01

Voltage of insulators?
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Institutional Listings

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

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

Mustang Enterprises, Inc.
P.O. Box 176, North Prairie, WI 53153
    Tel: 414-392-5317  Fax: 414-392-5319

www.protectastor.com
ESD Protective Cabinets, Portable Storage Units

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.

C & M Consulting
ESD Control Program Consultants

www.esdconsultants.com  Tel: 512-282-9039
Facility Audits • Training • Technical troubleshooting

“A Quality System Approach to ESD Control Programs”

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, NJ 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

Polyonics
867 Rt. 12, Westmoreland, NH 03467

Tel: 603-352-1415  Fax: 603-352-1936  Toll Free: 888-POLYONX
Manufacturers of high temperature and static dissipative

tape, tag, and label materials

ALX Technical
30 MacIntosh 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,

ESDNotesTM 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: JB.Lafon@saint-gobain.com
Manufacturer of Cerastat™ ESD ceramics products to customers prints:

tools, fixtures, wear parts for data storage and other electronic
industries
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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

StaticSmartTM products including carpet, rubber & polymeric flooring,
personnel grounding products & materials, ESD workstations and chairs

Desco Charleswater West
3651 Walnut Avenue, Chino, CA 91710

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, WI 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 FloorTM •

ESD Polymeric Flooring

Trek Incorporated
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.


