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Exhibit Space Available
50 exhibitors have already committed to

the 2004 EOS/ESD Symposium. There is
still space available–call today to reserve
yours. For information on exhibiting, con-
tact Association headquarters by phone:
315-339-6937, fax: 315-339-6793 or e-
mail: info@esda.org.

Download Device Testing
Standards

The ESD Association continues to offer
free downloads of three device testing stan-
dards on the ESDA web site:

• ANSI/ESD STM5.1-2001: Electrostatic
Discharge Sensitivity Testing—Human
Body Model (HBM) Component Level

• ANSI/ESD STM5.2-1999: Electrostatic
Discharge Sensitivity Testing—Machine
Model (MM) Component Level

• ANSI/ESD STM5.3.1-1999: Charged
Device Model (CDM)—Component
Level

The documents may be downloaded or
viewed at www.esda.org/standards.html.
If you would like to purchase a printed copy
of any of these documents, please call the
ESD Association at 315-339-6937.

The 26th Annual EOS/ESD Symposium
packages research, technology, education,
and peer networking into the premier in-
ternational ESD event September 19-23,
2004, at the Gaylord Texan Resort and
Conference Center in Grapevine, Texas
(near Dallas/Fort Worth).

The Symposium program is organized
in three special interest tracks, and attend-
ees will be able to customize their Sympo-
sium experience along specific areas of
interest. This year’s tracks are: ESD Test,
Failure Analysis, and Systems; Factory, Ma-
terials, and ESD Control; and Device, De-
sign, and Technology.

Tutorials
Three days of tutorials provide in-depth

training and education. Internationally rec-
ognized instructors will present a total of
20 basic, intermediate, and advanced
courses. The Symposium officially opens
Sunday, September 19 with three full-day
tutorials on ESD Basics for the Program
Manager, ESD On-Chip Protection in Ad-
vanced Technologies, and System Level
ESD/EMI.

An additional 17 tutorials will be offered
on Monday, September 20, and Thursday,
September 23, covering topics such as Air
Ionization: Issues and Answers; Packag-
ing Principles for the Program Manager;
Device Technology and FA Overview; Elec-
trostatic Calculations for the ESD Engineer;
and Cleanroom Considerations for the
Program Manager.

Many of the tutorials earn credit for one
of the professional certification programs
sponsored by the ESD Association: ESD
Certified Professional-Device/Design and
ESD Certified Professional-Program Man-
ager. Other tutorials will assist attendees
in preparing for the NARTE certification
exams for ESD Control Engineer and/or
ESD Control Technician, scheduled this

year for Friday, September 24.
For more information about professional

certification, see page 6.
Also included in this year’s Symposium

is the two-day seminar, ESD Program De-
velopment and Assessment (ANSI/ESD
S20.20), on Sunday, September 19, and
Monday, September 20.

Several new or newly expanded tutori-
als are included in the program this year;
they are highlighted below. The complete
list of tutorials and abstracts may be viewed
in the Symposium program on the ESDA
web site at www.esda.org/symposia.html.

Tutorial Highlights

Tutorial A: ESD Basics for the
Program Manager

8:30 AM-4:30 PM, Sunday, September 19
Stephen Halperin, SH&A/Prostat Corp.

This newly developed presentation is a
comprehensive introduction to the funda-
mentals of ESD causes and control. ESD
Basics is a full day seminar consisting of
three presentation sections. Part 1 in-
cludes an overview of ESD impact on in-
dustry, detailed explanations of Charge
Generation, Field Measurement, the role
of Capacitance and Voltage, Charge Mea-
surement and Charge Decay. Part 2 fo-
cuses on general explanations and illus-
trations of Device Failure Mechanisms, in-
cluding Human Body Model, Charge De-
vice and Field Induction Modes, and ex-
plains the Machine Model. Part 3 is con-
cerned with protecting ESD sensitive de-
vices & assemblies, defining the Electro-
static Protected Area (EPA), understand-
ing various ESD control elements and
material selection, and includes a brief in-
troduction to ANSI/S20.20 ESD Program
Development criteria. Several demonstra-

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
mailto:info@esda.org
http://www.esda.org/standards.html
http://www.esda.org/symposia.html
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tions and opportunities for discussion
make this an interesting introduction to
ESD causes and control. No previous ESD
experience is necessary. This tutorial is a
required course for the ESD Certified Pro-
fessional-Program Manager curriculum.

Tutorial I: Packaging Principles for
the Program Manager

1:00 PM-4:30 PM, Monday, September 20
David E. Swenson, Affinity Static Control

Consulting, LLC

Shipping electronic parts within a fac-
tory, to another factory, distributor, or to an
end-user has always been an area of un-
certainty within the manufacturing pro-
cess.   To provide clear-cut information on
what type of controlled packaging should
be used in any situation, the ESD Associa-
tion has recently released a comprehen-
sive revision of the obsolete industry stan-
dard EIA 541-1988.  The new document,
ESD S541, is the focus of this inclusive
session. It provides information and guid-
ance, as well as material specifications,
to assist in the design and implementa-
tion of a packaging plan for use within an
ANSI/ESD S20.20 based ESD Control Pro-
gram.  Current and newly released test
method standards suitable for packaging
material evaluation will be described.
Course credit applies to the ESD Certified
Professional-Program Manager curricu-
lum.

Tutorial N: ESD Standards Basics
for EPA

8:30 AM-12:00 Noon,
Thursday, September 23

David E. Swenson, Affinity Static Control
Consulting, L.L.C.

The ESD Association’s introduction of
the ESD Certified Professional-Program
Manager curriculum has created a need
to modify the Standards Tutorial that has
been presented for a number of years,
mainly to help individuals prepare for the
NARTE Engineering and Technician Ex-

ams.  This year and in the future, many of
the ESDA Standards and Standard Test
Methods will be discussed in-depth dur-
ing the individual tutorials related to the
specific subject matter.  This new Stan-
dards Tutorial provides an overview of all
the Standards, grouped into common test
method types, based on measurement
probe and test instruments.  A common
methodology is used in this tutorial to cover
the requirements, applications, and speci-
fications for each Standard and Standard
Test Method.

Tutorial P: Device Technology and
FA Overview

8:30 AM-12:00 Noon,
Thursday, September 23

Joseph Bernier, Intersil

This tutorial is designed to give a broad
overview of ESD device technology, the
ways Circuit Designers protect against
ESD, and the Failure Analysis techniques
that are likely to be encountered in reports
about ESD failures. This class is NOT in-
tended to turn you into an ESD Protection
Designer or a Failure Analysis Engineer. It
is meant for Program Managers to give
background on what designers and FA
engineers actually do, or for those people
who want to have a broad, but not deep,
understanding of those areas of the ESD
world. After completing this tutorial you
should be able to understand the basics
of device protection design and some of
the trade-offs inherent in that process. You
should also be familiar with some of the
most commonly used failure analysis tech-
niques that can help identify failing circuit
components - in other words “what does a
semiconductor manufacturer do with the
units I return for failure analysis”? The top-
ics covered include: the three most com-
mon ESD Models; characteristics of ideal
ESD protection; typical ESD protection
schemes; key characteristics of ESD pro-
tection; Failure analysis flow; Failure analy-
sis tools and their uses.

Technical Sessions
This year’s Symposium features 51 tech-

nical papers presented in 10 sessions
featuring the latest technological issues
and research on ESD and EOS.

The papers will be offered in parallel
sessions to allow attendees to concen-
trate on those sessions of greatest inter-
est to them. The technical sessions,
scheduled for Tuesday, September 21
through Thursday, September 23 are: MR
Heads – Processing; RFIC and Novel Pro-
tection Devices; System Level and Other
ESD Issues; On-Chip Protection Strategies,
Physics and Modeling; Tester – Device Ef-
fects; Analysis and Modeling of ESD De-
sign Failures; Factory and Materials; Char-
acterization of On-Chip Protection; Novel
TLP Testers; and Magnetic Recording
Heads.

A special plenary session on The Evo-
lution of Failure Analysis to Keep up with
the Semiconductor Industry will be fea-
tured Tuesday morning, September 21.

The technical sessions also feature the
award winning invited paper from the 2003
RCJ EOS/ESD Symposium-Japan: ESD
Protection Design Using a Mixed-Mode
Simulation for Advanced Devices by H.
Hayashi, S. Kuroda, K. Kato, K. Fukuda, S.
Baba, and Y. Fukuda of Oki Electric Indus-
try Co., Ltd.

Detailed descriptions of the technical pa-
pers may be found in the Symposium pro-
gram, available on the ESDA web site at
www.esda.org/symposia.html.

Technical Session Schedule
Tuesday, September 21
MR Heads – Processing
RFIC and Novel Protection Devices
System Level and Other ESD Issues
On-Chip Protection Strategies, Physics and

Modeling
Tester – Device Effects
Analysis and Modeling of ESD Design

Failure

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
http://www.esda.org/symposia.html
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Symposium Registration and Fees

Save by registering early!
You can save time and

money by registering in ad-
vance. Advance registration
fees are valid only if received
no later than August 6, 2004.
Registrations received after
this date will be processed at
the on-site fees.

You can save hundreds of
dollars by registering early. At-
tendees who participate in the
“Total Symposium Experience”
and full-time students will save
even more.

To register, use the registra-
tion form in the program you will
receive in the mail in June,
download the form from the
ESD Association web site
(www.esda.org), or contact
ESDA headquarters by phone
at 315-339-6937, by fax at 315-
339-6793, or by e-mail at
info@esda.org.

Advance Fees On-Site Fees
On or Before After

August 6, 2004 August 6, 2004

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

Student Fees
50% discount for full-time students.
Proof of enrollment required. Student fees apply only to Symposium or Tutorial
registration and do not apply to Bundled Fees.

Total Symposium Experience: Save with Bundled Fees.

(Symposium plus 3 full days of tutorials.)
ESD Association Members $1,725 $2,110
Non-Members $1,815 $2,110

S20.20 Seminar $1,495 $1,495

(Attendance limited to first 30 registrants.)

Exhibits Only* No Charge No Charge

*Pre-registration not required for exhibits only.

Wednesday, September 22
Factory and Materials
Characterization of On-Chip Protection

Thursday, September 23
Novel TLP Testers
Magnetic Recording Heads

Workshops
Eight interactive workshops on Wednes-

day afternoon, September 22 provide at-
tendees with the opportunity to explore
specific topics in depth. The workshops
encourage discussion, questions, and
audience interaction and participation.

Workshop session topics for this year
are: Silicon Technology Scaling and ESD
Reliability – Roadmap and Reality; Com-
mon Auditing Issues; ESD in Cleanrooms;

Can TLP Go Beyond HBM and CDM?; Ion-
ization Issues; Automated Equipment,
ESD and Grounding Issues; ESD in Mag-
netic Recording, and HBM-TLP Testing
Miscorrelation: Experiences, Explanations,
Solutions. Complete workshop details may
be found in the Symposium program,
available on the ESDA web site at
www.esda.org/symposia.html.

Exhibits and Other Events
Attendees also will have the opportunity

to visit nearly 100 exhibit booths display-
ing ESD control products and services. The
exhibits are open to anyone interested in
EOS and ESD, and Symposium registra-
tion is not required to attend the exhibits.

Other events include a Welcome Recep-
tion, an Awards Breakfast, a Professional

and Technical Women’s Reception, the
ESD Association Luncheon and Annual
Meeting, and Authors’ Corners that provide
opportunities to discuss technical papers
with the authors.

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 John Kinnear, IBM. The technical
program chair is Carl Newburg, River’s
Edge Technical Service/Microstat Labs.

The detailed program is available on the
Association’s web site: www.esda.org/
symposia.html. For more information, con-
tact the ESD Association, 7900 Turin Road,
Building 3, Rome, NY 13440, phone: 315-
339-6937, fax: 315-339-6793, e-mail:
info@esda.org, web site: www.esda.org.

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
http://www.esda.org
mailto:info@esda.org
http://www.esda.org/symposia.html
http://www.esda.org/symposia.html
http://www.esda.org/symposia.html
mailto:info@esda.org
http://www.esda.org
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a bluff overlooking Lake Grapevine, this
resort welcomes guests to an authentic
Texas experience.

Food and Spirits
According to the Texas Restaurant As-

sociation, Dallas has more than 7,000 res-
taurants (that is more restaurants per per-
son than New York City!)  Dallas is regu-
larly included in the list of the nation’s top
cities for fine dining. Most of the major
chains can be found in Dallas, as well as
many one-of-a-kind local eateries offering
the regional fare Dallas is known for—Mexi-
can food, barbecue, and steaks—and
many other ethnic specialties.

Arts, Culture and Attractions
The Dallas/Fort Worth (DFW) area is

home to two major art districts. The 60-

SymposiumSymposiumSymposiumSymposiumSymposium

Sunday, September 19
Registration Opens

Standards Meetings

ANSI/ESD S20.20 Seminar, Part 1

Tutorials

Monday, September 20
Registration

ANSI/ESD S20.20 Seminar, Part 2

Tutorials

Welcome Reception (Exhibit Hall)

Exhibits Open (p.m. only)

Tuesday, September 21
Registration

Awards Breakfast

Plenary Session, The Evolution of

Failure Analysis to Keep up with the

Semiconductor Industry

Exhibits

EOS/ESD Symposium and Exhibits
Program and Schedule Summary

September 19-23, 2004
Gaylord Texan Resort and Conference Center, Grapevine (Dallas), TX

(Program Subject to Change)

Tuesday, September 21 (continued)
Technical Sessions

Professional and Technical Women’s

Reception

Wednesday, September 22
Registration

Technical Sessions

Association Luncheon & Annual Meeting

Exhibits

Workshops

Thursday, September 23
Registration

Technical Sessions

Tutorials

Friday, September 24
ESDC Technician Exam

ESDC Engineer Exam

Continued on page 5

We’re not sure exactly what it is, but
maybe it’s the warm southern welcome
offered by Dallas that drew us here for the
2004 EOS/ESD Symposium. Topping the
Texas charts for both business and lei-
sure travel, Dallas offers visitors a unique
blend of Southwestern warmth, cosmo-
politan flair, Old West charm, and modern
sophistication.

Gaylord Texan Resort &
Conference Center

The EOS/ESD Symposium will be held
at the Gaylord Texan Resort & Conference
Center, a new facility that opened in April
2004. Located in Grapevine, Texas, the
conference center is just 6 minutes from
the Dallas-Fort Worth Airport, 20 minutes
from downtown Dallas, and 20 minutes
from downtown Fort Worth. Sitting high on

Symposium
promotion
opportunities

The 26th Annual EOS/ESD Symposium
offers exhibitors and other companies a
number of marketing and promotion op-
portunities.

Exhibits directory
The Symposium will again publish a

separate exhibits directory containing de-
tailed information on the 3-day exhibits pro-
gram. In addition to the free company and
product listings in the directory, exhibiting
companies also may purchase half-page
and full-page advertisements to expand
awareness of their company, products, and
services. Details are in the exhibitor kits
mailed to all exhibitors.

Advertising opportunities
Also this year, companies can support

the Symposium and create company
awareness at various events such as the
tutorial lunches, coffee breaks, the wel-
come reception, and the opening break-
fast. Event signage or on-screen slides
will prominently identify and promote com-
panies participating in these opportunities.

Costs, deadlines, and other require-
ments for each of these programs are in-
cluded in the exhibitor kit mailed to each
exhibiting company.

Additional information may be obtained
by contacting ESD Association headquar-
ters by phone: 315-339-6937; fax: 315-339-
6793; e-mail: info@esda.org; web site:
www.esda.org.

Welcome to Dallas

acre Dallas Art District is the largest urban
arts district in the country and is home to
the Dallas Museum of Art, the Morton H.
Meyerson Symphony Center, and the newly
completed Nasher Sculpture Garden. The
Crow Collection of Asian Art, the only Asian

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
mailto:info@esda.org
http://www.esda.org
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the broad spectrum of static protection,
control, testing, and analysis, as well as
prominent trade publications. The exhib-
its are open to the public.

Exhibit Hours
Monday, September 20

7:00 PM-10:00 PM

Tuesday, September 21
9:00 AM-5:00 PM

Wednesday, September 22
9:00 AM-Noon, 2:00 PM-4:00 PM
(Exhibits closed during luncheon,

from Noon until 2:00 PM)

Welcome to Dallas

SymposiumSymposiumSymposiumSymposiumSymposium

Continued from page 4

When you are searching for ESD prod-
ucts and services, where to begin? If you
are looking through purchasing directories,
checking ads in industry magazines, or
walking the floors of major electronics

Art museum in the Southwest, is also
located in downtown Dallas across
from the Dallas Museum of Art. The Fort
Worth Cultural District claims several
of the top museums in the state, in-
cluding the Kimball, the Amon Carter,
and the recently added Museum of
Modern Art.

The Dallas World Aquarium & Zoo-
logical Garden is home to exotic plants
and creatures from around the world.
Visitors can explore a South American
rainforest, walk through a water tunnel
surrounded by reef life from the Conti-
nental Shelf, and observe monkeys,
stingrays, piranhas, and penguins. The
Dallas Zoo, founded in 1888, is the old-
est zoo in Texas, and with 95 devel-
oped acres, contains the largest land
mass of any zoo in Texas. The zoo par-
ticipates in national Species Survival
Plans for 37 species, including goril-
las, tigers, chimps, lemurs, okapis,
and Bali mynahs. Just a short drive
west of downtown Dallas is Six Flags
Over Texas, the area’s largest family
amusement park attractions.

For more information about the Dal-
las area, visit the ESD Association
website at www.esda.org.

Information for this article was obtained
from The Dallas Convention & Visitors Bu-
reau (www.dallascvb.com) and the Greater
Dallas Chamber (www.gdc.org).

Exhibits feature products, services, solutions
trade shows, there is an easier way.

The 2004 EOS/ESD Symposium fea-
tures nearly 100 exhibit spaces displaying
ESD products and services from leading
companies. All in one place, you will cover

3M Electronic & Interconnect Solutions
Division  310-312

Abeba GmBH 306
ACL/Staticide, Inc. 305
Aesops, Inc. 301
Asiatic Fiber Corp. 600
Associated/ACC International, Ltd. 116
Barth Electronics, Inc. 514
Botron Co., Inc. 117
Century Container Corporation 311
CIBA Specialty Chemicals 406
Conductive Containers, Inc. 303
Credence Technologies, Inc. 413
Desco 214
Dou Yee Enterprises 202
Electronic Polymers, Inc. 114
Electro-Tech Systems, Inc. 314
ESD Management and

Consultancy Pte. Ltd. 115
ESD TLP Consulting & Testing 205
Flexco 313
H.C. Starck, Inc. 401
ION Systems, Inc. 508
ITW-Richmond Technology, Inc. 304
John Wiley & Sons 504
Kreha Corporation of America 321
Monroe Electronics, Inc. 302
Noveon Static Control 212

List of Exhibitors
As of May 28, 2004

NOVX Corporation 200
Oryx Instruments 216
Prostat Corporation 516
RTP Company 408
Sarnoff Corp. 411
Simco Static Control &

Cleanroom Products 306
Static Control Components, Inc. 414
Static Solutions, Inc. 409
Statico 405
Stephen Halperin & Associates 516
Tech Wear, Inc. 616
Tek Stil Concepts, Inc. 101
Thermo 416
Trek, Inc. 316
Uniglobe Kisco 513
Vidaro Corp. 308

Publications
A2C2 Magazine TBA
Circuits Assembly TBA
CleanRooms TBA
Evaluation Engineering TBA
Printed Circuit Design & ManufactureTBA
Test & Measurement World TBA

Sponsor
ESD Association Foyer

Exhibitor Booth # Exhibitor Booth #

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
http://www.esda.org
http://www.dallascvb.com
http://www.gdc.org
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CerCerCerCerCertiftiftiftiftif icaicaicaicaicationtiontiontiontion

The ESD Association now offers Profes-
sional Certification for ESD Control Pro-
gram Managers and for Device/Design
Technical specialists.

The impact of the ESD Control Program
Standard ANSI/ESD S20.20-1999: Protec-
tion of Electrical and Electronic Parts, As-
semblies and Equipment (Excluding Elec-
trically Initiated Explosive Devices) on the
global industry has been extraordinary. The
ESD Association’s Board of Directors rec-
ognizes the need to offer a certification pro-
gram for individuals that are involved in
designing, implementing, managing and
auditing ESD control programs in their fa-
cilities. The ESD Certified Professional-
Program Manager certification program
was announced in 2003 to serve that pur-
pose. In addition, the needs of the techni-
cal community for certification of various
technical specialists are apparent. The
ESD Association is pleased to now offer
an ESD Certified Professional-Device/
Design certification program as well.

Requirements for certification will in-
clude, as a minimum, attending required
prerequisite tutorials, and passing a final
exam. Sign up at this year’s Symposium
and start earning your credits!

Many of the prerequisite courses are
available in the 2004 Symposium tutorial
program (course list follows) and addi-
tional courses are in development.

Please watch the ESD Association web
site at www.esda.org for announcements
regarding these exciting and important
new offerings. Details of these Certifica-
tion Programs also will be available at the
EOS/ESD Symposium; please stop by the
ESD Association booth for more informa-
tion.

Program Manager Certification
Seminars and Tutorials

ESD Program Development and
Assessment (ANSI/ESD S20.20
Seminar) (Sunday and Monday)

A. ESD Basics for the Program Manager
(Sunday)

D. Air Ionization: Issues and Answers
(Monday)
H. How To’s of In-Plant ESD Survey and
Evaluation Measurements (Monday)
I. Packaging Principles for the Program
Manager (Monday)
N. ESD Standards Basics for EPA
(Thursday)
P. Device Technology and FA Overview
(Thursday)
Q. Electrostatic Calculations for the ESD
Engineer (Thursday)
T. Cleanrooms Considerations for the
Program Manager (Thursday)

Device/Design Certification
Tutorials

B. ESD On-Chip Protection in Advanced
Technologies (Sunday)
C. System Level ESD/EMI (Part 1 & 2)
(Sunday)
E. On-Chip ESD Protection in RF
Technologies (Monday)
F. SPICE-Based ESD Protection Design
Utilizing Diodes and Active MOSFET Rail
Clamp Circuits (Monday)
G. EOS/ESD Failure Models and
Mechanisms (Monday)
J. Circuit Modeling and Simulation for
On-Chip Protection (Monday)
K. Latchup Physics and Design
(Monday)
L. Device Testing-Component Level:
HBM, CDM, MM, & TLP (Monday)
O. Troubleshooting On-Chip ESD
Failures (Thursday)
S. Transmission Line Pulse Measure-
ments: Parametric Analyzer for ESD
On-Chip Protection (Thursday)

Earn a NARTE Certification
Change continues to foster growing in-

terest in voluntary professional certifica-
tion. In static control, you can advance your
career by becoming NARTE certified as
an ESD Control (ESDC) Engineer or ESD
Control (ESDC) Technician.

At the 2004 Symposium, certification ex-
aminations for ESDC Engineer and ESDC
Technician will be held Friday, September

24. You can prepare for the exams and
add to your education by attending the tu-
torials that have been designated as ex-
amination preparation courses.

Tutorials Preparing for
theTechnician Exam

A. ESD Basics for the Program Manager
(Sunday)
D. Air Ionization: Issues and Answers
(Monday)
H. How To’s of In-Plant ESD Survey and
Evaluation Measurements (Monday)
I. Packaging Principles for the Program
Manager (Monday)
N. ESD Standards Basics for EPA
(Thursday)

Tutorials Preparing for the
Engineer Exam

A. ESD Basics for the Program Manager
(Sunday)
D. Air Ionization: Issues and Answers
(Monday)
G. EOS/ESD Failure Models and
Mechanisms (Monday)
H. How To’s of In-Plant ESD Survey and
Evaluation Measurements (Monday)
I. Packaging Principles for the Program
Manager (Monday)
L. Device Testing-Component Level:
HBM, CDM, MM, & TLP (Monday)
N. ESD Standards Basics for EPA
(Thursday)
Q. Electrostatic Calculations for the ESD
Engineer (Thursday)

To obtain additional information about
professional certification or the 2004 EOS/
ESD Symposium, please contact the ESD
Association by phone: 315-339-6937; fax:
315-339-6793; or e-mail: info@esda.org;
web site: www.esda.org. The complete
2004 Symposium Program is available on
the ESDA web site at www.esda.org/
symposia.html. Information about profes-
sional certification also will be available at
this year’s Symposium in the registration
area and at the ESD Association booth.

Advance Your Career

Earn an ESD Association Professional Certification

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
http://www.esda.org
mailto:info@esda.org
http://www.esda.org
http://www.esda.org/symposia.html
http://www.esda.org/symposia.html
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StandardsStandardsStandardsStandardsStandards

Tentative Schedule
September 2004
ESD Association

Standards Meeting Series

Gaylord Texan Resort &
Conference Center

Grapevine (Dallas), TX

September 16-19, 2004

Thursday
September 16, 2004

TAS

Friday
September 17, 2004

TAS
Device Testing WG-5

Ionization WG-3
Grounding WG-6
Handlers WG-10

Saturday
September 18, 2004

TAS
Device Testing WG-5
Work Stations WG-53
Cleanrooms WG-55
Packaging WG-11

ICE/Steering

Sunday
September 19, 2004

Flooring WG-7
Simulators WG-14

Gloves WG-15
ICE

Standards Committee
Technical Liaison

Human Resources
Board of Directors

Update on Standards activity

by
Tammy Muldoon

Program Manager

Tammy Muldoon

June 2004 Standards
Meeting Series
The ESD Association Standards Commit-
tee (StdCom) and standards working
groups (WG) held their June 2004 meet-
ing series at the Gaylord Texan Resort and
Conference Center in Grapevine, TX on
June 4-7, 2004.

June 2004
Working Group Activities

Garments - WG2   received notice that
the Technical and Administrative Support
Committee (TAS) reviewed the lab test data
and provided analysis to the WG2 Chair-
person.  The WG will discuss the data re-
sults prior to September 2004 and deter-
mine how to proceed.

Ionization - WG3 reviewed the Charge
Plate Monitor (CPM) study technical paper
for the 2004 EOS/ESD Symposium. The
WG discussed the CPM test history, addi-
tional testing observations found, and test
procedure limitations.   The group also dis-
cussed future testing for the CPM study, to
include smaller plates, smaller test pat-
terns, and possibly a new Standard Test
Method.

Human Body Model Device Testing -
WG5.1 reviewed the unexpected effects
tester parasitics had on floating pins dur-
ing the HBM tests.  The WG is now work-
ing on methods for measuring these para-
sitic loads.  The WG also reviewed the new
data for the alternate HBM test methods.  A

draft document should be available for TAS
review by the end of July 2004.

CDM Device Testing - WG5.3.1 contin-
ued discussions on calibration methodol-
ogy.  Decision was made to recollect data
associated with the verification of the CDM
tester before it is used to test devices.  The
WG divided into teams and began working
on a CDM technical report.

Socket Discharge Model (SDM) De-
vice Testing - WG5.3.2 published and re-
leased the ANSI/ESD SP5.3.2-2004 – Sen-
sitivity Testing Socketed Device (SDM)
Component Level document in May 2004.

Transient Latch-up Device Testing -
WG5.4 published and released the ANSI/
ESD SP5.4-2004 – Transient Latch-up
Testing – Component Level Supply Tran-
sient Stimulation document in May 2004.
The WG discussed the new TLU data that
was presented showing the differences
between stressing IO pins and power pins.

Transmission Line Pulsing (TLP) -
WG5.5 published and released the ANSI/
ESD SP5.5.1-2004 – Electrostatic Dis-
charge Sensitivity Testing – Transmission
Line Pulse (TLP) Component Level docu-
ment in May 2004.   The WG is awaiting
feedback on this newly published docu-
ment.  The WG also discussed the very
fast TLP draft document, a newly approved
activity.

Grounding - WG6 developed a new out-
line for work-in-process 6.1 (WIP6.1).  The
new WIP is planned to be submitted to
TAS for review in August 2004.

Flooring - WG7 reviewed the Flooring
technical report and discussed additions
and corrections to be made.

Handlers - WG10 reviewed discharge
current waveforms from both a CDM tester
and a ground plane test fixture.  The WG is
working on narrowing the differences and
assigned action items to be reported by
July 31.  Further data collection will be com-
piled by the September 2004 meeting.

Packaging - WG11 reviewed initial lab

Continued on page 10
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Ed Weggeland

During the first week in June, the ESD
Association held our mid-year meeting se-
ries at the Gaylord Texan Resort & Confer-
ence Center in Grapevine, Texas, also the
site of our 2004 EOS/ESD Symposium.

Some of you might not be too aware of
what takes place at this mid-year meeting
series, so I thought I would give you a brief
summary of the activities.

Approximately 110 volunteers attend this
series that starts with the Standards De-
velopment Group activities. The Stan-
dards Technical & Administrative Sup-
port team (TAS) reviews all actions that
have taken place as a result of the Febru-
ary meetings and all documents that have
been submitted for technical review. Work-
ing Groups meet continuously for 3 full
days, preparing work in process, updating
standards, and discussing current needs
of industry.

The Steering Committee for 2004 Sym-
posium meets to finalize all September
event plans, logistics and special events.
Beginning with event registration on
through the final bell – every aspect of the
Symposium is reviewed in great detail and
no stone is left unturned. The result is a
problem-free major industry symposium
attended by both ESDA members and pro-
fessionals from all over the world. Many of
the people that work so diligently on the
Steering Committee to ensure a success-
ful event work quietly behind the scenes,
and attendees never realize the tremen-
dous effort put forth by this dedicated group.

By this time (June) the majority of work
by the Symposium Technical Program
Committee is complete. Final plans for

Mid-year meeting series

speakers, moderators, and technical ses-
sions are coordinated.

ICE (International Council on Education)
meets to finalize their seminar and tutorial
programs for September ’04 and begins
planning for ’05.

While all this is going on, other commit-
tees are meeting day and night to work
toward their goals and future plans for our
organization: Human Resources, Certifi-
cation, Local Chapters, Volunteer Rec-
ognition, Technology Roadmap, Interna-
tional Liaison, Headquarters Operations,
and Marketing & Communications.

The ESD Association Board of Direc-
tors meets for a full day, following an orga-
nized agenda. All activities are reviewed.
Presentations and proposals are pre-

sented and discussed. The Directors spe-
cifically review performance in activities
measured against the prior approved ob-
jectives or actions. Financial results cov-
ering five months are reviewed, along with
actual expenditures versus the Board ap-
proved budgets.

It can never be said that the ESDA meet-
ing series is a walk in the park! Every day,
from 7 a.m. until late at night, the activity
committees are meeting. There is no time
for play, and many times, little time for re-
laxation. But, that is what is needed to get
the job done and serve our industry.

I’m looking forward to our September
Symposium, and anticipate seeing and
talking with many of you.

Y’all come back, ya hear!

July 2004
ESD Northwest Chapter Membership
Meeting: July 13, 2004, Vanguard EMS,
Beaverton, OR; www.esdnw.org

Silicon Valley EOS/ESD Society
General Membership Meeting: July 20,
2004, Silicon Valley Ramada Inn, 1217
Wildwood Avenue, Sunnyvale, CA;
www.esdsiva.org

August 2004
ESD Northwest Chapter Board
Meeting: August 10, 2004, Vanguard
EMS, Beaverton, OR; www.esdnw.org

Silicon Valley EOS/ESD Society
General Membership Meeting: August
17, 2004, Silicon Valley Ramada Inn,
1217 Wildwood Avenue, Sunnyvale,
CA; www.esdsiva.org 

September 2004
ESD Northwest Chapter Membership
Meeting: September 14, 2004,
Vanguard EMS, Beaverton, OR;
www.esdnw.org

ESDA Standards and Committee
Meetings:  September 16-19, 2004,
Gaylord Texan Resort & Conference

Center, Grapevine (Dallas), Texas;
www.esda.org

EOS/ESD Symposium: September 19-
23, 2004, Gaylord Texan Resort and
Conference Center, Grapevine
(Dallas), Texas; www.esda.org

Silicon Valley EOS/ESD Society
General Membership Meeting:
September 21, 2004, Silicon Valley
Ramada Inn, 1217 Wildwood Avenue,
Sunnyvale, CA; www.esdsiva.org

ESD Certification Exams:  September
24, 2004,  Gaylord Texan Resort and
Conference Center, Grapevine
(Dallas), Texas; www.esda.org

October 2004
ESD Northwest Chapter Board
Meeting: October 12, 2004, Vanguard
EMS, Beaverton, OR; www.esdnw.org

Silicon Valley EOS/ESD Society
General Membership Meeting: October
19, 2004, Silicon Valley Ramada Inn,
1217 Wildwood Avenue, Sunnyvale,
CA; www.esdsiva.org

NEPCON Texas: October 20-21, 2004,
Arlington Convention Center, Arlington
(Dallas), TX; www.nepcontexas.com

www.esda.org/education.html
www.esda.org/csp.html
mailto:info@esda.org
http://www.esdnw.org
http://www.esdsiva.org
http://www.esdnw.org
http://www.esdsiva.org
http://www.esdnw.org
http://www.esda.org
http://www.esda.org
http://www.esdsiva.org
http://www.esda.org
http://www.esdnw.org
http://www.esdsiva.org
http://www.nepcontexas.com/
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Are all CDM ESD Standards created equal?

FFFFFrrrrrom the om the om the om the om the TTTTThrhrhrhrhreshold ceshold ceshold ceshold ceshold chairhairhairhairhair

The Charged De-
vice Model (CDM)
ESD event,
which causes
major electro-
static discharge
(ESD) damage to
electronics com-
ponents and

magnetic storage devices, has become a major
focus of the electronics industry (both semi-
conductor and storage).  This CDM event oc-
curs when an electronic component acquires a
charge through some frictional (tribo-electric)
or field-induced process, and the charge is then
discharged when a grounded conductor, ob-
ject, or surface comes into direct contact with
one of the conductive leads.

In 1974, Speakman1 published an article first
proposing the idea of a device being discharged.
In 1980, data on devices from an in-house built
CDM tester was published by Bossard et al2.
Then, in 1993, the ESD Association published
the first ever CDM ESD standard3.

Since then other associations have published
CDM standards4, 5, 6 which raises the question
of which standard best represents the real CDM
ESD event.  The existing standard documents
(developed by Japan and the USA) are not har-
monized and, as a result, the industry is left to
choose between several documents.  How do
you choose?

There are several parameters that explicitly
define whether or not the CDM ESD document is
worth a second look.  Parameters like voltage
stress levels, incremental voltages, number of
zaps, and time between zaps are very good;
but these are secondary.

The more important parameter is the fast  ESD
current pulse that impinges on the devices’ con-
ductive leads. Hence, the simulated current
pulse from the ESD Simulator must be accurate,
reproducible, and repeatable.  The ESD current
event is very fast (psec risetimes and nsec
pulse widths) and is dependent on (or can be
developed from) specific parameters associ-
ated with the ESD Simulator. Parameters7, 8, 9

that affect this ESD current waveform  include
the measurement chain, spark discharge, hu-
midity, ground plane size, charge plate size, pogo
pin length, pogo pin width, pogo pin tip radius of
curvature, and  verification capacitance mod-
ule.

If we assume that most of the above param-
eters are fixed and controllable, and also as-
sume that the environment (temperature, hu-
midity, etc.) allows the spark discharge to be
repeatable within some allowable/acceptable
percent, we can then  turn our attention to the
module capacitance module.  ESDA STM5.3.1
defines this module as  a passive capacitor that
is made up of a dielectric medium sandwiched
between a square conductive backing and a
circular conductive disc3.

The combination of resistor, pogo pin,  and
capacitor forms the RLC circuit from which re-
sults the fast and ringing CDM waveform. This
is meant to simulate the RLC circuit which is
inherently part of any device.

So now we get to the real physics:

I ≅ B•V•(C/L)1/2, where

C = Eo K    A/t   for the dielectric material
K = material dielectric constant
A = cross sectional area of the circular disk

 conductor surface3  = π •D•D, where D is the
 diameter of the circular disc conductor

t = distance between module’s conductive
  plates or dielectric thickness

B = constant associated with the equipment
  discharge circuitry8,9

L = circuitry inductance

Assuming all the parameters are constant,
then Ip ≅ C  for any specified voltage. The table
illustrates specified peak current (Ip) values for
two industry standards (at 500V).

You may have noted that there is some dis-
crepancy in the Ip values. How do you check?
The expected limited linearity in the Ip values
(per  the earlier equation) is not evident.  Where
is the error? Note that the Ip data is defined for
both a  1.0 GHz and 3.5 GHz BW oscilloscope.
Note also that only one standard specifies Ip
values using  both the 3.5 GHz and the 1.0 GHz
BW.  This means that some measure of correla-
tion could be established.

 So, what do you check? The test head param-
eters? The calibration of the equipment? The
measurement chain? The capacitance of the
module used? Is the Ip measured proportional to
the capacitance being used? Does the ground
plane (GP) totally cover a large device so that
there is adequate capacitive coupling? It is con-
troversial. In a later article, I will look at the is-
sues in more detail. No matter which standard
you choose, you must verify the numbers in the
standard, you must check the scope (e.g., BW,
etc.) being used to provide the data, you must
request the equipment calibration data, and you
must verify the Ip verification data yourself ...
because all ESD standards are NOT cre-
ated equal!

Be Happy

LeoG
leogesd@pacbell.net

References:
1. T.S. Speakman, a Model for Failure of Bipolar Silicon
Integrated Circuits subjected to Electrostatic Discharge,
12th Annual Proceedings, Reliability Physics, pp 60-69,
1974.
2. P.R. Bossard, R.G. Chemelli and B.A. Unger,  “ ESD
Damages from Tribo-electrically Charged IC pins”,  EOS/
ESD Symposium Proceedings, 1980.
3.  ANSI/ESD STM-5.3.1-1999, Charged Device Model
(CDM) - Component Level, ESD Association.
4. JESD 22-C101: JEDEC Field-Induced Charged De-
vice Model (FCDM) Test Method for Electrostatic Dis-
charge Withstand threshold of Microelectroic compo-
nents.
5. EIAJ-ED-4701/300, Test Method 305, CDM ESD,
2001, JEITA, Tokyo, Japan.
6. Automotive Electronics Council AEC-Q100-011,
Charged Device Model (CDM) ESD Test, 2003.
7. L.G. Henry, H.Hyatt, Jon Barth, M.Stevens, and Tom
Diep,  “Charged Device Model (CDM) Metrology: Limita-
tions and Problems”, EOS/ESD Symposium Proceed-
ings, EOS-18, pp 167-179, 1996.
8.  L.G. Henry, M. Kelly, Tom Diep, and Jon Barth, “Is-
sues Concerning CDM ESD Verification Modules – The
Need to Move to Alumina”, EOS/ESD Symposium Pro-
ceedings, EOS-21, pp 203-211, 1999.
9. L.G. Henry, M. A. Kelly, Tom Diep, and Jon Barth,
“The importance of Standardizing the CDM ESD Test
Head Parameters to obtain Data Correlation”, EOS/ESD
Symposium Proceedings, EOS-22, pp 72-84, 2000.

    Capacitance                  Ip                           Ip                   CDM
  (C)                  (@ 3.5 GHz)          (@ 1.0 GHz)       Standard

4.0   pF                    7.50 A                    4.50 A       ESDA3

6.8   pF              not specified                5.75 A         JEDEC4

30.0  pF                  18.00 A                  14.00 A        ESDA3

55.0  pF              not specified              11.50 A          JEDEC4

Leo G. Henry
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out the year, not just during the annual con-
ference.  It is also great to see that the
ESDA is providing tutorials all through the
year, many of which are very helpful for
educating people about ESD, especially
those providing information from the ex-
perts about new and emerging technolo-
gies.

ESDA Response:
The ESDA recently held a conference in

Singapore that was tremendously suc-
cessful.  Stay-tuned for more of these
events in the future!

Through our Local Chapters initiative,
we are continuously working in locations
throughout the world so that those inter-
ested in ESD control can involve them-
selves with others in their area, and gain
the knowledge they need.

By joining the ESDA you will have ac-
cess to the Members section of our
website, which contains our membership
roster.  This is an excellent resource for
networking with colleagues in your area.

Also, we typically offer additional train-
ing during the spring months.  If there are
training programs that you are interested
in attending, please send an e-mail to us
at info@esda.org and watch the ESDA
website for details at www.esda.org.

Member Comment:
With the shift in ESD Symposium Proceed-
ings from hard copy to CD ROM, you may
want to consider offering past ESD Sym-
posium Proceedings (perhaps in 10 year
increments) on CD ROM.

ESDA Response:
The EOS/ESD Symposium Proceedings

continue to be offered each year for sale in
hard copy.  The CD ROM is given to Sym-
posium attendees as part of the Sympo-
sium package and membership renewal.
As the ESDA continues to move forward,
we will have CD ROM’s available. How-
ever, copyright agreements with the au-
thors of past years do not allow the ESDA
to place back issues of the Proceedings
on CD ROM for sale.

Association newsAssociation newsAssociation newsAssociation newsAssociation news

And the survey says...

Beginning with this issue of Thresh-
old™, a monthly column will address the
many questions and comments ex-
pressed by the membership in their re-
sponse to an e-mailed survey conducted
by the ESD Association’s (ESDA) Human
Resources Business Unit.

Structured in a question and answer for-
mat, this column will present questions
chosen from the survey responses, and
will provide answers to those questions.

The primary goal of the ESDA is to serve
our members in any way possible. The
survey responses received will serve as
an excellent source of direction in our quest
to serve the membership.

As many of you know, this survey was
distributed by e-mail in August 2003, and
members also responded by e-mail. The
ESD Association sincerely thanks those
members who took the time to send in
their comments.

Survey Question: What products or ser-
vices can the ESD Association provide to
help you in your ESD duties?

Member Comment:
Does the ESD Association offer corporate
memberships?

ESDA Response:
The Corporate Sponsorship Program

was developed by the ESDA to address
requests for corporate memberships.
Companies are now able to become Cor-
porate Sponsors and benefit in a number
of ways.

The program enables companies to
take advantage of ESDA standards and
educational programs with substantial dis-
counts of up to $7,000 per year.  Anyone
interested in more details may contact the
the ESD Associaiton by e-mail at
info@esda.org.

Member Comment:
The ESDA is very helpful in advancing

ESD and new technologies.  I think the
ESDA can provide more networking events
and more technical workshops through-

work for a charge retention test method.
Two new initial lab testing methods are
planned for September 2004.

Simulators - WG14 published and re-
leased the ANSI/ESD SP14.1-2004 – Sys-
tem Level Electrostatic Discharge (ESD)
Simulator Verification document in May
2004.

Gloves - WG15 reviewed the outline of
WIP15.1.  The WG discussed and recom-
mended that the document be classified
as a standard practice.

Workstations - WG53 has completed 7
sections of the compliance verification
document, and is working on 5 sections
that require review by the end of August
2004.

Cleanrooms - WG55 discussed TAS  ap-
proval of additions and modifications to
the existing TR11-01 - Electrostatic Guide-
lines and Considerations for Cleanrooms
and Clean Manufacturing.   TR11-04 will
be finalized and will replace TR11-01 by
July 2004.

Association News
Michele McSwain has been appointed

Secretary to the BoD. In her volunteer role,
Michele is responsible for recording meet-
ing minutes at all Board and Executive
Committee meetings. In this position she
will ensure that all meetings, proposals,
and resolutions comply with the Constitu-
tion and By-laws of the Association and to
coordinate all changes proposed to these
guidance documents.

Michele has been active in our Associa-
tion since 1996 and has participated in
various working commitees. We look for-
ward to the management experience and
multinational familiarity Michele brings to
the BoD.

Update on Standards
activity

StandardsStandardsStandardsStandardsStandards

Continued from page 7
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VPI
3123 S. 9th St., P.O. Box 451, Sheboygan, WI 53082-0451

Tel: 800-874-4240  Fax: 920-458-1368
E-mail: floor@vpiflooring.com

www.vpiflooring.com
Manufacturer of ESD Control Solid Vinyl Floor Tile

Institutional Listings

More institutional listings, next page

Minimum rates are $600.00 for six consecutive issues. Larger contributions are 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, e-mail: info@esda.org

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

DESCO
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

Conductive Containers, Inc.
4500 Quebec Ave. North, New Hope, MN 55428

Tel: 1-800-FARADAY  Fax: 763-537-1738  www.corstat.com
Manufacturer of CORSTAT conductive corrugated products and

ESD safe thermoformed plastic designs for shipping, storage & handling.

3M
Electronic Solutions Division

Tel: 1-800-328-1368  www.3M.com/eisd
Manufacturer of static control permanent flooring, wrist/heel straps,

static shielding bags, & testing/monitoring equipment

TREK, INC.
11601 Maple Ridge Road, Medina, NY  14103

Tel: 585-798-3140   Fax: 585-798-3106
Web: www.trekinc.com

Manufacturer and designer of instrumentation and sensors 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  sales@kenflex.com
Manufactures FLEXCELL®, FLEXSTAND®, FLEXTOTE®

circuit board transport and protection units, also on Web.
For additional information: www.kenflex.com

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

ESD SYSTEMS.com
432 Northboro Rd. Central, Marlboro, MA 01752-1823

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

Monroe Electronics
100 Housel Avenue, Lyndonville, NY 14098

 Tel: 585-765-2254  Fax: 585-765-9330
E-mail: electrostatics@monroe-electronics.com

www.monroe-electronics.com
Full line manufacturer of static measurement equipment

Static Solutions Inc.
331 Boston Post Rd.-East, Marlboro, MA 01752

Tel: 508-480-0700  Fax: 508-485-3353  www.staticsolutions.com 
Manufacturer of patented ESD, Cleanroom & Maintenance products including

Ohm-StatTM combination & resistivity meters, Ohm-ShieldTM, coatings, floor finish,
and paint, Ohm-CideTM EPA cleaners, Stat-o-FlexTM class zero wriststrap and more.

HMS Compounds, Inc.
P.O. 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

Saint-Gobain Advanced Ceramics
1225 Aeroplaza Drive, Colorado Springs, CO 80916

Tel: 719-637-8714  Fax: 719-380-5591
E-mail: stanley.c.smith@saint-gobain.com

Manufacturer of Cerastat™ ESD ceramics products to customers’ prints:
tools, fixtures, wear parts for data storage & other electronic industries

RMV Technology Group, LLC
ESD Materials Testing (paper, polymers, foam)

Tel:  925-673-0225   www.esdrmv.com  Fax: 925-672-3316
NARTE Certified ESD Engineer on Staff & Certified DVBE

S20.20 Program Leadership, Materials Evaluation & ESD Product Qualification
Comprehensive ESD Audits, On-Site Seminars & Employee Training

Tek Stil Concepts, Inc.
P.O. Box 67, Haddonfield, NJ 08033

Tel: 800/603-0848  856/428-4464  Fax: 856/429-6532
www.tekstilconcepts.com  E-mail: info@tekstilconcepts.com

 ESD dissipative and conductive vinyl sheet and tile,
ESD carpet tile, ESD high traction safety floor tile

ProLine
12 Rogers Rd., Haverhill, MA 01835
Tel: 800-739-9067  Fax: 978-374-4885

www.1proIine.com  E-mail: Bench@1proline.com
Manufactures ESD modular and ergonomic workstations

PROTEKTIVE PAK
14040 Central Ave., Chino, CA 91710

Tel: 909-627-2578  Fax: 909-363-7331  www.protektivepak.com
Corrugated paper and plastic containers, tape, labels, and bags for

ESD protected handling of electronic devices and components

Barth Electronics, Inc.
1589 Foothill Drive, Boulder City, NV 89005
Tel: 702-293-1576  www.barthelectronics.com

Supplying the ESD Community with the most Accurate and Reliable
CDM-TLP and HBM-TLP Test Equipment

Molded Fiber Glass Tray Co.
6175 US Highway 6, Linesville, PA 16424

Tel: 800-458-6050  Fax: 814-683-4504  e-mail: info@mfgtray.com
Manufacturer of static dissipative and conductive

trays and containers for static protection of sensitive parts.
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Your Listing Can Appear Here
Contact ESD Association for details

7900 Turin Rd., Building 3, Rome, NY 13440-2069
Tel: (315)339-6937, Fax: (315) 339-6793, e-mail: info@esda.org

Electrostatic Society of America
www.electrostatics.org

The Electrostatic Society of America (ESA) is devoted to
the advancement of electrostatics, encompassing a wide breadth

of areas including MEMS, biological and industrial applications.

Institutional Listings

More institutional listings, previous page

Vermason Ltd.
1 Avenue One, Letchworth, Herts., SG6 2HB, England

Tel: +44 1462 672005 Fax: +44 1462 670440 sales@vermason.co.uk
Manufacturer of ESD products.

For more information, www.vermason.com

ThresholdTM is published six times a year by the
ESD Association, a not-for-profit corporation. It
strives for the advancement of theory and
practice of electrical overstress avoidance and of
allied arts and sciences and the maintenance of a
high professional standing among its members
and others.
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