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2001 Symposium scheduled

The 23rd annual EOS/ESD Symposium,
sponsored by the ESD Association, is
scheduled for the Oregon Convention
Center in Portland, Oregon, September
9-13, 2001. For more information, visit
the Association’s web site at
www.esda.org or contact Association
headquarters.

Certification exam set for
September 14, 2001

The ESD Association will sponsor the ESD
professional certification exams in con-
junction with the 2001 EOS/ESD Sympo-
sium in Portland, OR. The ESDC engineer
and ESDC technician exams are sched-
uled for Friday, September 14. Watch for
additional details on the exams and edu-
cational tutorials later in the year.
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One for the record books

While Olympic athletes competed
“down under,” the 2000 EOS/ESD Sym-
posium smashed all kinds of records in
Anaheim, California.

All the signs were there, starting in
January with the paper submissions. The
trend continued over the
summer as early registrations

Coping with the overflow

Meanwhile, Symposium volunteers
and staff were working diligently with the
hotel and convention center to accom-
modate the higher than anticipated at-
tendance. Hoping to minimize any po-

tential inconvenience to

poured in and the Dis-
neyland Hotel filled up. As
the Symposium steering

Symposium week was
bigger than ever...
Koen Verhaege

the attendee, the effort was
started well in advance, but
feverish behind-the-scenes

committee reviewed the

early data, last year’s general chair Tom
Diep was fidgeting in his office over an
attendance challenge he issued to Koen
Verhaege, the 2000 general chair. Who
would wear the Mickey Mouse ears? Be-
fore on-site registration even opened, the
question was answered and Tom ap-
peared at the Sunday night ESD Associa-
tion volunteer recognition dinner sport-
ing new headgear.

activity continued on site:
more tables and chairs for meeting rooms,
extra buses for tours, relocating lun-
cheons, and praying for good weather to
accommodate outside functions.

Some activity was more visible as As-
sociation board members and Sympo-
sium steering committee members were
pressed into extra duty at the registration
desk and the Association booth. As gen-
eral chair Koen Verhaege commented,
“The most amazing experience was as-

continued on page /
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Threshold debuts new look

Redesign is here! Send us your
comments.

We have done as we have
promised. We have made the
“change” and we hope that you
like it. The new look is intended
to make Threshold more read-
able, more attractive, more pro-
fessional, and of more value to
you, the reader. Please take some
time to “look over” the whole
issue and send us your “gut”
feeling. We promise to consider

but we reserve the right to pub-
lish only your positive feedback

. Leo G. Henry
ALL constructive comments, Threshold Chair

Please look for the Sep-
tember standards update
on pages 10-11 and
make a note of the dates
for the February 2-4 stan-
dards meeting series to
be held in Portland, Or-
egon.

So here we are again.
You know the now fa-
mous saying: Repetition
is the “mother” of all in-
doctrination events. So I
will repeat. Don't just
promise that you will
“write up your ideas” and send them in

soon. Do it this week. Any ESD related
topic will be reviewed. Threshold dead-
lines appear in each and every issue on
page 2.

We may have changed the “look” of
Threshold, but one fact has not changed:
it is still your newsletter. Please partici-
pate and help it remain successful. The
editor and I will be happy to publish your
contribution. Please send articles, news,
updates, letters to the editor, and other
information to Mike Brandt (mtb@
mrlweb.com).

Until next issue,

Leo§

Threshold

THRESHOLD™ is published six times a year for the
members of the ESD Association. The association is
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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Calendar of events

December 2000

Silicon Valley EOS/ESD Society
Holiday Party: December 14,
California Hornblower, Pier 33, San
Francisco, CA, www.esdsiva.org

January 2001

Midwest ESD Chapter Meeting:
January 10, TBD, ESD Issues for
Contract Manufacturers and Their
Customers, Joe Jesse, Key Indus-
tries, Bimbo’s Restaurant, Palatine,
IL, www.midwestesd.org

ESD Northwest Chapter Meeting:
January 10, TBD, www.esdnw.org

Silicon Valley EOS/ESD Society
Membership Meeting: January 16,
Ramada Inn, Sunnyvale, CA,
www.esdsiva.org

Northeast ESD Chapter General
Education Meeting, Facility Tour,
KeyTek, January 17,
www.nechapteresda.org

February 2001

ESDA Standards and Committee
Meetings: February 2-6, Doubletree
Hotel, Portland, OR, 315-339-6937,
www.esda.org

Midwest ESD Chapter Meeting:
February 7, Facility Tour, Tellabs
Operations (Tentative), Boling-
brook, IL, www.midwestesd.org

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

March 2001

Midwest ESD Chapter Meeting:
March 7, ESD/EMI Testing to IEC
1004-2, August Greidanus, Siemens
Medical Systems, Bimbo's Restau-
rant, Palatine, IL,
www.midwestesd.org

DISKCON Asia-Pacific: March 14-
15, Singapore, www.idema.org

November/December 2000

Association news

Jeremy Smith earns 1999 Symposium
paper & presentation awards

Jeremy Smith, left, of
Motorola’s Somerset Design
Center in Austin, TX,
received the 1999 EOS/ESD
Symposium Best Paper and
Best Presentation awards for
his paper An Anti-Snapback
Circuit Technique for
Inhibiting Parasitic Bipolar
Conduction During EOS/
ESD Events.The awards
were presented at the 2000
Symposium by Mark Kelly
(right), Symposium vice
chair. The Best Paper is
based on technical content
and is chosen by the
Symposium’s technical
program committee. The Best
Presentation is based on
presentation quality and
style and is determined by
the attendees.

Paper from EOS/ESD Symposium-Japan

presented in Anaheim

Among the regular invited
papers at the EOS/ESD
Symposium is the best paper
from the RC] EOS/ESD
Symposium-Japan. This
year’s paper, A Study of
Wafer-Level ESD Testing
by Kenichi Yokoi and
Takeshi Watanabe of NEC
Corporation, Kanagawa,
Japan, was presented by
Yokoi at the Symposium’s
opening session. In special
recognition of this work,
Mark Kelly (right),
Symposium vice chair,
presents the Symposium’s
Friendship Award to Kenichi
Yokoi.
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Association news

Ron Gibson honored for distinguished contributions

Ron Gibson, chair of the ESD
Association’s standards committee, has
received the Association’s annual Out-
standing Contributions Award.

Selected by the Association’s board of
directors, the award recognizes distin-
guished contributions, service, leader-
ship, and achievement in the field of
EOS/ESD.

Ron's involvement in the Association
started with the formation of the very
first local (and first international) chap-
ter, the Canadian Chapter of the ESD
Association, serving as its first president.

Today, however, Ron is most frequently
noted for his work in the Association’s
standards development activities, serving
as standards committee chair. Ron also is
the Canadian representative to the Inter-
national Electrotechnical Commission
(IEC) in the area of electrostatic discharge.
As such, he plays a pivotal role in the de-
velopment of worldwide ESD standards.

Ron led the development of ESD Stan-
dard S11.31 - Shielding: Bags. His mea-
surements of the energy inside the bag
from an external ESD event showed the
correlation of discharge energy to device
failure. The preparation of that standard

Ron Gibson
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Don Pierce, Ph. D. (left), presents Ron Gibson with the Association’s Outstanding.
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Contributions Award during the Association’s annual luncheon in conjunction with the

2000 EOS/ESD Symposium.

was a tour de force with an outstanding
design of experiments and analysis of
variance of the round-robin data. Indeed,
it set the standard for standards develop-
ment.

He also led the working group that de-
veloped ESD Standard S11.11 - Surface Re-
sistance.

Perhaps, however, his most significant
contribution to ESD standards was pro-
viding the leadership that led to the de-
velopment of the ANSI/ESD Standard
$20.20. This year Ron and Association
president John Kinnear trained the first
set of ISO 9000 auditors in the procedures
for auditing according to $20.20. The
Celestica, Inc. plant in North York,
Ontario where Ron works, became the
first facility to be audited and certified to
$20.20.

In addition to his standards role, Ron
was elected to the Association board of
directors, serving as vice president, senior
vice president and president. During his
tenure as senior vice president, he devel-

oped the headquarters policies and pro-
cedures that are still in place today.

Ron has also been active with the EOS/
ESD Symposium, serving on the techni-
cal program committee and teaching in
the tutorial program. In 1995 he was the
Symposium’s co-general chair.

A graduate of Toronto University in
1979, Ron is Celestica’s corporate ESD
control manager. Over the years he has
received numerous awards from the com-
pany, mainly in the areas of manufactur-
ing achievement.

Ron is an avid hockey player, a goalie,
playing with the same team for the past
15 years. Ron has also recently become a
golfer. According to Don Pierce, Associa-
tion past president, and others who have
played with him, there is little doubt from
watching his golf swing that he is, indeed,
a hockey player.

Ron lives in Toronto with his wife
Edna and their son and daughter. He is a
devoted family man and has coached his
children’s baseball and soccer teams. He
has also been a Cub and Boy Scout leader.
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Volunteers--the heart and soul of the ESD Association

Volunteers . . .

® They develop standards.

® They plan tutorials.

® They hold office and serve on the
board.

® They speak in behalf of the Associa-
tion.

® They plan receptions.

® They review and select technical pa-

pers for the Symposium.

® They serve as moderators, mentors,

monitors, and panelists.

They create educational programs.

® They work in the Symposium regis-
tration booth.

® They write articles for Threshold.

® They perform a myriad of other tasks
that make the ESD Association and
local chapters run smoothly.

There are 240 volunteers who give their
time and talents to the ESD Association.

On Sunday evening preceding the Sym-
posium, 131 volunteers attended the
Volunteer Recognition Dinner, receiving
the thanks of the Association for their
efforts and contributions. The evening
also provided the Association the oppor-
tunity to extend extra recognition to sev-
eral volunteers who made special contri-
butions during the year.

ESDA president John Kinnear sums up
the contributions with “Volunteers are
the heart and soul of the ESD Associa-
tion. Without the volunteers, the ESD As-
sociation would not be as successful as it
is. Even Mickey agrees.”

Koen Verhaege (left) receives a plaque from
Association president John Kinnear for his
work as 2000 Symposium chair.

Symposium technical program chair Steve
Voldman (center) recognizes the work of Al
Wallash in initiating, developing, and
supporting the magnetic recording sessions
at the Symposium.

Koen Verhaege, (center), 2000 Symposium
chair, thanks Mark Kelly for his efforts
above and beyond the normal as 2000
Symposium vice chair.

For his efforts in spearheading the military
adoption of $20.20, Steve Gerken (left)
receives a dozen golf balls from Ron
Gibson, standards chair.

Tom Diep (left), chair and
emcee of the volunteer
recognition dinner, lost a
wager regarding the total
attendance at the 2000 EOS/
ESD Symposium. A set of
Mickey Mouse ears was
presented by Association
president John Kinnear to
commemorate Tom’s
forecasting prowess.
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Association introduces $20.20 certification program,
names DNV as first $20.20 registrar

The ESD Association is introducing a
new program that will allow companies
to be certified to ANSI/ESD Standard
$20.20. In conjunction, the Association
has certified DNV Certification, Inc. as
the first ISO 9000 Registrar in the U.S. to
conduct audits according to $20.20.

This program is similar to ISO 9000
with certified registrars independently
assessing a company’s ESD Control pro-
gram and issuing a formal 20.20 certifi-
cation. The ESD Association will do the
program requirements, registrar training,
and registrar witness audits. The registrars
will do the actual assessments of the com-
panies. This independent assessment of
a company'’s ESD control program could
be performed as part of the company’s
ISO 9000 audit or as a separate audit.

In developing the program, the Asso-
ciation worked with DNV Certification
on a pilot project. The Association devel-
oped the requirements for the program,
trained the DNV auditors, and arranged
for a witness audit to be performed by
DNV at an electronics manufacturing fa-
cility. As a result of this effort, DNV is
now certified to audit according to ANSI/
ESD 20.20. The Association is also in con-
tact with other ISO 9000 registrars to ex-
pand the number of such firms certified
to conduct the audits.

Headquartered in Houston, Texas, DNV
Certification is a market leader in man-
agement systems certification in North
America, having issued over 3,000 cer-
tificates for ISO 9000, QS-9000, ISO 14001
and related standards. The firm has au-
ditors throughout North America with
regional offices in River Edge, New Jer-
sey; Atlanta, Georgia; Detroit, Michigan;
Long Beach, California; and Toronto,
Ontario. DNV Certification services cli-
ents across North America.

§20.20 ANSI/ESD 520.20-1999: Develop-
ment of an Electrostatic Discharge Control
Program covers the requirements neces-
sary to design, establish, implement, and

Dominick Cantore (center), northeast district manager and lead auditor for DNV
Certification, addresses ESD Association luncheon attendees at the 2000 EOS/ESD
Symposium. John Kinnear (left), Association president, and Ron Gibson (right), ESD
Association standards committee chair, presented Cantore with a certificate recognizing
the firm as the first north American auditor certified to conduct audits according to the
Association’s new ESD 2020 Standard.

maintain an ISO 9000 auditable facilities
ESD control program to protect electri-
cal or electronic parts, assemblies and
equipment susceptible to electrostatic
discharge ESD damage from Human Body
Model (HBM) discharges greater than or
equal to 100 volts.

Although ESD programs have been part
of some ISO 9000 audits in the past, the
assessment frequently has been cursory
and actual judgment of the program has
been left to the individual auditor. ANSI/
ESD 20.20 provides a formal consistent
process standard that can be ISO 9000

audited. It provides a single, auditable
ESD standard for OEM’s, suppliers, and
contractors.

Additional details, including lists of
certified registrars, on the new 20.20 cer-
tification program will be available
shortly from Association headquarters
and on the Association web site,
www.esda.org. For additional informa-
tion on DNV Certification programs, con-
tact DNV Certification, Inc., 16340 Park
Ten Place, Suite 100, Houston, TX 77084.
Phone: 281-721-6818; Fax: 281-721-6903;
E-mail: houcertmarket@dnv.com; Web
site: www.dnvcert.com
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One for the record books

sisting at the registration booth on Sun-
day morning,” at the height of registra-
tion activity.

Registration lines eventually dwindled,
tutorial chairs filled, attendees roamed
the exhibit hall, the awards breakfast of-
ficially opened the Symposium, and
technical papers filled the projection
screens. When the flurry of activity died
down, Koen could easily and accurately
state, “Symposium week was bigger than
ever with 799 registered attendees and
over 600 exhibitor representatives.”

More than numbers

While the numbers provide precision
in relating the story of this year’s Sym-
posium, the content and the overall ex-
perience of the attendees are just as much
part of the story as are the numbers.

Program included new areas

The record 58 technical papers resulted
in nine full technical sessions and one
poster session. Technical program chair
Steve Voldman points out that the tech-
nical program included “new landmark
fields, such as ESD in silicon germanium
technology, tunneling magnetoresistive
sensors (TMR’s), mask reticles, and the
new ESD S$20.20 standard for the first
time.” Each technical session was fully
digital this year for the first time, enhanc-
ing and complementing the work of the

authors.

Very high quality papers. New work-

Attendee shop  ses-

sions on TLP

testing and S20.20 dovetailed with the
technical program and the tutorials.

Citing the tutorial program as the “big-
gest and best ever”, tutorial chair Burt
Unger put together a series of 25 sessions
that included new topics in the areas of
RF on-chip protection, TLP testing, and
$20.20. One attendee commented, “I
learned in one hour what I sat two years
in the university to learn.”

Attendees queried the authors follow-
ing the technical sessions, kept tutorial
lecturers occupied with questions, and
actively participated in the workshops,
even the evening ones.

Exhibits busy

Traffic in the exhibit hall was steady
and often heavy as attendees went in
search of a variety of solutions from de-
vice testing services to wrist straps. If the
solution couldn’t be found among the
offerings of the 112 exhibitors in the hall,
chances are that it didn’t exist.

Reception highlights
Association

Even the receptions provided a new
twist or two this year. The Tuesday
evening ESD Association reception not
only provided networking opportunities,
but also the
chance to Symposium is making
learn more significant impact. . .
about the Attendee
Association
and how to become more involved in its
activities. As they entered the Marina
Ballroom, attendees were greeted with an
array of informational posters surround-
ing the entire perimeter. All of the
Association’s various activities were rep-
resented: education, local chapters, Sym-
posium, standards, and more. With pizza
or a taco in one hand and drink in the
other, attendees made their way from one
poster to another, pausing to ask ques-
tions and engage in discussion with rep-
resentatives of each activity. Many also
placed a pin in a giant world map indi-
cating the area from which they came.
By the close of the evening, the world
was well covered with pins.

Next year

The 2000 EOS/ESD Symposium is now
history. The planning is now underway
for September 9-13, 2001 in Portland,
Oregon. Can history repeat itself?

November/December 2000

By the numbers

799

total attendees

58

technical papers

582

proceedings pages

62

persons taking the
certification exams

52

information posters at the
ESDA reception

122.5

hours of technical
presentations and education

25

tutorials

5,580

pounds of freight shipped
from headquarters
to Anaheim

Undisclosed

calories in Wednesday’s
luncheon desert

7,040

cups of coffee served

214

ESD standards
publications purchased
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Tutorial attendees had plenty of questions for the lecturers.

Thank You!

The 2000 EOS/ESD Symposium was fantastic. Thank you
to over 1500 participants - attendees, exhibitors, volunteers.
You made it special, you made it big, you made it important.

A special thanks goes to all ESD Association volunteers and
staff members and consultants: you made it happen, you
made it real, you made all of us look wonderfull! Thanks a
million and even more!

Koen G. Verhaege
General Chair
2000 EOS/ESD Symposium

\ ;
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Attendees test drove CD-ROM based ESD
training programs.

A record 58 technical papers
highlighted the Symposium.
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Addison Bain, Ph. D.,
© offered an explanation of
Attendees sought products and the Hindenburg disaster.
services on the exhibit floor.

T e e, .

ESDA reception offered networking, refreshments, and information on the ESD Association.
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Standards update

Standards meetings focus on $20.20, handbook, future

$20.20, the coming up-
date of the ESD Handbook,
the fine-tuning of docu-
ments, and planning for
future work provided the
focus for the September
2000 standards meeting se-
ries in Anaheim.

New Documents
Published

[ ¢

Several recently ap- Michael T. Brandt

proved ESD Association Editor

standards, standard test
methods, standard practices, and techni-
cal reports have been published and
printed. They are available for purchase
from ESD Association headquarters. The
newly printed documents are:

ESD SP3.3-2000, Periodic Verification of
Air Ionizers

ESD STMS.3.1-1999, Charged Device
Model (CDM)—Component Level

ESD SP10.1-2000, Automated Handling
Equipment

ESD S11.12-2000, Volume Resistance
Measurement of Static Dissipative Planar
Materials

ESD STM13.1-2000, Electrical Soldering/
Desoldering Hand Tools

ESD S6.1-1999 (Revised), Grounding —
Recommended Practice

ESD STM3.1-2000 (Revised), lonization

ESD TR 05-00 Consideration for Devel-
oping ESD Garment Specifications

ESD TR 06-00 Static Electricity Hazards
of Triboelectrically Charged Garments

ESD TR 07-00 Calculation of Uncertainty
Associated with Measurement of Electrostatic
Discharge (ESD) Current

ESD TR 08-00 Socket Device Model (SDM)
Tester

ESD TR 09-00 Transient Induced Latch-
Up (TLU)

$20.20 Activity

A new program for facility certification
and auditing to ANSI/ESD S20.20 was an-

10

nounced at the meeting series
and introduced during the
EOS/ESD Symposium. In ad-
dition, the US Department of
Defense has formally adopted
$20.20 for use by military
agencies. Details on both sub-
jects can be found elsewhere
in this issue.

.. ESD Handbook

The update of the ESD
Handbook is rapidly nearing
completion with publication
anticipated in November. The
emphasis of this updated document is to
provide guidance and information to as-
sist companies in developing and imple-
menting programs that conform to the
new ANSI/ESD $20.20-1999: ESD Control
Program standard

Working Group Activities

Wrist Straps WG-1 continued its work
on a technical report on constant moni-
tors. With some minor fine-tuning and
the addition of various figures, the docu-
ment will be completed.

Ionization WG-3 continued review of
a technical report on “Test Methods Pro-
viding Greater Sensitivity and Smaller
Size than the CPM.” The group made nu-
merous changes to the document and
expects to complete most of its work by
the next meeting series.

Worksurfaces WG-4 worked on a tech-
nical report, “A Survey of Static Control
Worksurfaces and Grounding Mecha-
nisms.” The initial draft is now complete
and ready for further review. The group
also discussed a possible future technical
report on low voltage measurements, but
made no decision whether to proceed in
this area.

Human Body Model Device Testing
WG-5.1 reviewed alternative methods for
testing devices with large pin counts. The
group is seeking more data in order to
finalize a preferred test method. The

group also discussed procedures for mea-
suring the peak current of an HBM dis-
charge waveform.

Machine Model Device Testing WG-
5.2 discussed a proposed technical report
on 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 (consistent with the
HBM standard). The group’s initial round
robin testing revealed data inconsisten-
cies and led the group to an investiga-
tion of simulator waveform parameters.
The findings indicated a variation in the
rise time parameters that are not pres-
ently accounted for in the current MM
document. Members agreed to perform
further investigations to determine
whether a rise time requirement should
be added to the machine model standard

CDM Device Testing WG-5.3.1 has
assigned its members the task of prepar-
ing technical white papers for consider-
ation at the group’s next meeting. Based
on this input, the group will prioritize
the subjects in the white papers and sug-
gest action items to resolve any conflicts.
The objective is to have an updated docu-
ment completed by the September 2001
meeting series.

Socket Discharge Model (SDM) De-
vice Testing WG-5.3.2 is developing an
industry survey focusing on the need for
a second generation SDM tester.

Transient Latch-Up Device Testing
WG-5.4 discussed methods of imple-
menting negative bipolar latch-up stress-
ing. The group will begin work to final-
ize waveform verification and collect ad-
ditional data for a new standard practice,
targeted for completion by June 2001.

Flooring WG-7 discussed differences in
the resistance meters used for qualifica-
tion, acceptance, and periodic testing of
floor materials. The group also proposed
a definition of a conductive floor mate-
rial as one having a resistance of <10°

continued on page 11
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Standards update

ohms as measured from surface to
groundable point and not including a
lower limit in the definition.

Footwear WG-9 reviewed comments
on its WIP covering shoe grounders.

Handlers WG-10 worked on its draft
of a technical report that will cover low
voltage (<100 V) issues. The group also
held an open meeting with industry rep-
resentatives to gain additional input in
this area.

Packaging WG-11 completed its 5-year
review of ANSI/EOSESD11.31. The group
also worked on changes to its update of
the EIA 541 packaging standard under de-
velopment by the ESD Association.

Loose Fill (Packaging) WG-11.14 is
discussing whether to produce the docu-
ment as a standard practice or a standard
test method.

Two Point Resistance (Packaging)
WG-11.13 will have initial round robin
testing data available for review and
analysis by January 1.

Work Stations WG-53 continued its 5-
year review of ESD ADV 53.1 ESD Protec-
tive Work Stations. The group is expand-
ing the scope of the document to include
shelving, cabinets, and drawers.

Clean Rooms WG-55 submitted its
initial draft technical report and antici-
pates completing the document by the
February meeting series. The group dis-
cussed the preparation of additional tech-
nical reports in areas such as garments,
grounding, and booties, but made no
decision to proceed in any of these areas.

Gloves and Finger Cots WG-15 re-
viewed results of initial round robin tests
of proposed test procedures and found
that there were a number of variables that
need to be considered when testing of
gloves. Further testing and work will con-
centrate on reducing and controlling
these variables.

Hand Tools WG-13 is working on a list
of hand tools commonly used in the elec-
tronics environment that may present an

US DOD adopts $20.20 standard

The U.S. Department of Defense has
formally adopted the ANSI/ESD $20.20
ESD Control Program standard for use by
all military services within DOD. The
adoption means that these agencies may
use the document for specification and
procurement purposes, but they are not
yet required to do so.

Work on §20.20 originated as part of
the DOD’s specification and standards
reform program, which has a goal of re-
placing military standards with non-gov-
ernment (industry) standards. The ESD
Association was contacted to take the lead
on developing a document to replace
MIL-STD-1686. The Association’s stan-
dards committee initiated an $20.20 task
force, co-chaired by Steve Gerken, US Air
Force, and Dave Leeson, Motorola. With
significant input from industry, govern-
ment agencies, and military organiza-

tions, the document was approved by the
Association and adopted as an ANSI stan-
dard in 1999. Adoption by DOD was in
July, 2000.

Although no action has yet been taken
to cancel MIL-STD-1686, the military ser-
vices now have the option to use $20.20.
A next step in furthering the use of $20.20
would be implementation of the DOD’s
“single process initiative,” which could
suggest that the military agencies look at
commercial standards for their acquisi-
tion activities.

The $20.20 document is now refer-
enced in the DOD’s Assist Internet data-
base, which is part of the Defense Auto-
mation and Production Service. The list-
ing can be found at http://assist.daps.mil.
Click on “Assist-Quick Search” and then
enter ANSI-$20.20-99 in the Document
ID box or Electrostatic Discharge in the
Title box.
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ESD hazard. The group will conduct pre-
liminary evaluation of those tools and
prepare a work plan based on this evalu-
ation. Part of this effort will include con-
tact with various suppliers of hand tools
to avoid developing test procedures that
may duplicate those already in existence.

Simulators WG-14.1 reviewed com-
ments on WIP14.0 and began work on
simulator specifications and radiated
measurement technology. The group will
work with outside resources to do some
basic waveform measurements using 10
GHz and 15 GHz scopes.

Tentative Schedule—
February Meeting Series

Doubletree Hotel
Portland, Oregon
February 2-4, 2001

Friday, February 2

8 AM: Wrist Straps WG-1
lonization WG-3
Device Testing Working
Groups WG-5

1 PM: Handlers WG-10

Worksurfaces WG-4
5:30 PM: Daily Activity Review

Saturday, February 3

8 AM: Footwear WG-9
Cleanroom Consider-
ations WG-55

Work Stations WG-53
Device Testing Working
Groups WG-5

ESD Handbook
Packaging WG-11
Flooring WG-7

5:30 PM: Daily Activity Review

1 PM:

Sunday, February 4

8 AM: Hand Tools WG-13
Simulators WG-14
Gloves WG-15

1 PM Standards Committee
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Are there two kinds of volts?

Recently my neigh-
bor’s son, who is in col-
lege, asked me, “Are there
two kinds of volts?” His
physics teacher had ex-
plained that you could
measure the voltage of,
say, a car battery to 12V,
but there was something
called an electromotive
force (EMF) also measured
in volts. He hadn't really
understood what this
concept meant (the stu-
dent at least), but were Niels Jonassen
the two volts different?

I assured him that a volt is always a
volt and it is one joule per coulomb.
However, it is true that there are two dif-
ferent kinds of quantities, both measured
in volts: voltage (and voltage difference) and
electromotive force (EMF). Incidentally, the
12 volts of a car battery, strictly speak-
ing, is not a voltage, but the EMF of the
battery.

But let’s start with the easy concept,
voltage and voltage difference.

Voltage is a property of an electric field.
The voltage of a given point, P, is the in-
tegral of the field strength from that point
to ground, i.e.

G
Vp=E-da
P

If the field is caused by the charge on
an insulated conductor, then the integral
of the field strength from any point in or
on the conductor to ground has the same
value. That value is called the voltage or
potential of the conductor. This poten-
tial is proportional to the charge. (This
leads to the concept of capacitance, but
that’s a different story. Also, an insula-
tor, like a sheet of plastic or a floor cover-
ing, can not be characterized by a volt-
age. A tote box at 3 kV? There’s no such
thing! But that’s also a different story.)
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If you integrate the field
strength from a point A to
a point B, you get the volt-
age difference between the
two points

B
Va-Vy = [E-da
A

Now, you may ask:
“What about a simple cir-
cuit? You have no field
strengths there”.

Oh, but you do. If you
have a current, you have
an electric field.

Let’s assume you have a wire with a re-
sistance of 10 Q and it carries a current
of 1 A. Then there’s a voltage difference
of 10 V between the ends of the wire. If
the wire has a length of 2 m, then the
average field strength inside the wire is

=l)=5V-m‘1
2

Also, outside the wire there’s an elec-
tric field. If you choose a 10 m path from
one end of the wire to the other, the av-
erage field strength along this path is
1 Vxm.

So to sum up:

An electric voltage or voltage difference
is always the integral of an electric field
strength over a distance.

Now, let’s turn to the other volt-quan-
tity, the electromotive force.

A “system” is said to have an electro-
motive force €, if a charge q passing the
system receives an energy W given by

W = §gq

or

We see the unit for the electromotive
force € is joule/coulomb = volt.

The system may, for instance, be a bat-
tery, a power supply, or an inductive coil
carrying a changing current. Let’s call it
a generator. Between the terminals of a
generator there will be an electric field
and consequently a voltage difference,
the output voltage, V__, of the genera-
tor.

out’

— Rex
“TR+R,
i+ ex

V. . depends on the electromotive
force, €, on the internal resistance, R,, of
the generator and on the external resis-
tance, R, between the electrodes

If the terminals are not connected by a
conductive path, then R _ is the resistance
of the air between the terminals, which
is close enough to being infinitely large,
and thus

Vout =

In this case the output voltage is nu-
merically equal to the electromotive
force, but it should be stressed that the
two quantities are not identical.

The electromotive force is a property
of the generator; the output voltage is the
integral of the field from one terminal to
the other.

Having gotten this far, I asked my stu-
dent friend, if he had understood the ex-
planation.

“I think so”, he said. “Just tell me one
thing. What'’s an integral ?”

. Static



The local scene

Texas chapter ropes ‘em in

Deep in the heart of Texas, the Texas
ESD association views its mission as be-
ing a resource for continuing education
and information on ESD-related issues
and standards.

Organized about six years ago, the
chapter has grown to approximately 70
members concentrated in the Austin area,
but also from Dallas, Houston, and San
Antonio. Periodically, attendees from
Mexico pop in at a meeting.

Although its market area is mostly
largely semiconductor fab related, the
chapter tries to include programs for
OEM’s and contract manufacturers as
well. Regular meetings are complemented
with periodic regional ESD tutorials.

Meeting on third Mondays of odd
months at Sematech in Austin, the
chapter’s programs include topics such as
control programs and standards, focus-

ing providing continuing education for
employees. New topics and varied pro-
grams are designed to broaden the scope
of membership and participation as well
service the information needs of the mar-
ket area.

Currently in the planning stages is an
April RED and regional tutorial program
with sessions on ESD basics, standards,
and engineering calculations to be fol-
lowed with the administration of the ESD
certification exams for technicians and
engineers. Additional details will be
found in Threshold and the chapter’s Lone
Star Spark newsletter as they become fi-
nalized.

For more information about chapter
programs or joining the Texas ESD Asso-
ciation, contact Ray Bowman, member-
ship chair, Ph: 512-911-5793, E-mail:
r.bowman@motorola.com

ESD Northwest cited as local chapter

The recently formed ESD Northwest chapter was formally recognized by the ESD
Association as a local chapter during the Association’s annual luncheon in conjunction
with the EOS/ESD Symposium. Jerry Dull (right), chairman of ESD Northwest, receives the
recognition from John Kinnear, president of the ESD Association. The local chapter serves
approximately 80 members in the Pacific Northwest.
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Letters to the editor

More on lightning

Editors Note: the following letter from
Bernard Price adds additional comments to
the subject of PC’s and lightning that
appeared in the Letters to the Column in
the September/October issue of Threshold.

With regard to the Mr. Static response
on lightning phenomena - fusing cur-
rents and lightning rod function.

It should be noted that fusing current
analysis for 16 gauge copper wire exposed
to an order of magnitude greater current
stroke that referenced in the article will
in fact pass the stroke without melting -
as correctly mentioned due to the short
duration of the current stroke.

The answer with regard to lightning
rod function is along the right track. One
has to think what is happening as you
build this ionized path between the earth
and thunder cloud? You have created a
low impedance path sufficient for rapid
charge transfer or in other words a light-
ning strike.

Leader formation

What is essentially described is the
“leader” formation which occurs at the
cloud base and from preferential points
(sharp/or high) on the ground. This oc-
curs a fraction of the speed of light as
leaders branch and eventually meet cre-
ating a lightning strike.

Watch a storm closely and you can see
the multiple return strokes pass through
the fixed leader channel along with the
uncompleted branches upward for
ground-to-cloud or downward for cloud-
to-ground. Standing in the leader path is
potentially lethal with currents on the
order of 200 amps or at best providing
the ominous precursory sensation noted

continued on page 14
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Association news

Professional certification exams attract 62

Administered on the Friday
following the EOS/ESD Symposium,
the professional certification exams
for ESDC engineer and ESDC
technician attracted 62 test takers.
Many also attended the pre-exam
tutorials on Sunday, Monday, and
Thursday to help them prepare to
take the open-book exam. Loaded
with references and computers, the
candidates sharpened their pencils,
scratched their heads, did their
calculations, and searched their
references during the all-day two-
part examination session.

Association selects

directors, officers

The ESD Association, has selected new
board members and officers for 2001.

Elected to the board of directors for
three-year terms were Charvaka
Duvvury, Texas Instruments, Plano, TX;
Tom Diep, Texas Instruments, Dallas, TX;
Joe Bernier, Intersil Corporation,
Melbourne, FL; and Steven Voldman,
IBM Microelectronics, Essex Junction,
VT. Mark Kelly, Delphi Delco Electronics
Systems, Kokomo, IN, was appointed to
the board.

The board of directors also re-elected
its officers. They are president, John
Kinnear, Jr., IBM, Poughkeepsie, NY; se-
nior vice president, Stephen A. Halperin,
SHA/Prostat, Bensenville, IL; and vice
president, Ed Weggeland, Richmond
Technology, Redlands, CA. Sue Ohrman,
VPI LLC, Kirkland, WA was re-appointed
secretary.
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Letters to the edito

continued from page 14

More on lightning

by survivors. The rod and its ground con-
nection function as a preferential path
for leader formation and subsequent
strike current. Lightning protection sys-
tem don’t preclude lighting strikes. They
simply increase the likelihood that a
leader will form away from things that
burn, explode, or otherwise die when
subject to that kind of energy.

Bernard Price
Alliant TechSystems

Mr. Static replies

In the article, I pointed out the essen-
tial differences of the two (possible)

modes of action of a lightning rod. I
didn’t want (for volume reasons) to go
into the well-known principles for leader
formation etc. All this is explained in the
reference given. Mr. Price seems to ex-
clude the neutralizing effect of a light-
ning rod. The scientists at the Langmuir
Lab in New Mexico actually managed to
reverse the polarity of a thundercloud by
a heavily ionized air blast, so maybe the
lightning rod sometimes in a silent way
also prevents a stroke.

r. Static
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Institutional Listings

P.0. Box 728, Mecims, NY 14103 COMPASS CONCEPTS, INC.
Tel: 71 6—798—3.1 46 Fax: 7161—798—310:5 Web: www.trekinc.com 467 Forbes Blvd,, South San Francisco, CA 94080
’ Manuf Y - ’ - ’ Tel: 415-583-4244 Fax: 415-583-9564
anufacturer of instrumentation for measuring Distributor of ESD floorin
surface voltage, ionizer performance, and surface resistivity 9

COMPUTER DESIGNS, INC.

KENFLEX CORPORATION
5235 West Coplay Road, Whitehall, PA 18052 460 NE Hemlock, Suite A, Redmond, OR 97756
Tel:610-261-2100 Fax:610-261-2800 www.CDI@computer-designs.com Tel: 541-923-4765 Fax: 541-923-4190 kenflex@coinet.com
Static Dissipative Thermoformed Package Design & Mfg.

Manufactures FLEXCELL®, FLEXSTAND®, FLEXTOTE®

ESD Protective Clamshells & Stackable Shipping Trays circuit board transport and protection units, also on web.

DESCO CHARLESWATER EAST

ACL STATICIDE
90 Hudson Rd., Canton, MA 02021-1407 1960 E. Devon Avenue, Elk Grove Village, IL 60007
Tel: 781-821-8370 Fax: 781-575-0172 www.charleswater.com Tel: 800-782-8420 847-981-9212 Fax: 847-981-9278
Manufacturer of ESD control products including wrist straps, mats, www.aclstaticide.com
floor finish, Micastat laminate, shielding bags, & much, much more

Specialists in Static Control, ISO Certified

MUSTANG ENTERPRISES, INC.

MARLEY FLEXCO
P.O. Box 176, North Prairie, WI 53153 1401 E. 6th St., Tuscumbia, AL 35674
Tel: 414-392-5317 Fax: 414-392-5319 Tel: 800-633-3151 Fax: 800-346-9075
www.protectastor.com Manufacturer of ESD control conductive and
ESD Protective Cabinets, Portable Storage Units

static dissipative solid vinyl tile

ESD SYSTEMS.com

WOLFGANG WARMBIER
19 Brigham St. Unit 9, Marlboro, MA 01752 Otto-Hann-Strasse 22, D-78224 Singen
Tel: 508-485-7390 Fax: 508-480-0257 www.esdsystems.com Tel: 49-7731-86880 Fax: 49-7731-868832
A full line of ESD control products: wrist straps/foot grounders/mats/ ISO 9002 Certified for advice, supply and manufacturing of
ionizers/floor finish/shielding bags/smocks/ testers & more static control materials and systems
SAUEREISEN, INC. BIJL/BARNEVELD
160 Gamma Drive. Pittsburah. PA 15238 Hermesweg 28, NL-3771 ND Barneveld, Holland
¢ gn, 31-342-490147 Fax: 31-342-416845
Tel: 412-963-0303 Fax: 412-963-7620 www.sauereisen.com

Manufacturer of ESD polymer flooring Europe’s small but most reputable distributor of

ESD Control Products. ISO 9002 certified.

C & M CONSULTING

MONROE ELECTRONICS
ESD Control Program Consultants 100 Housel Avenue, Lyndonville, NY 14098
www.esdconsultants.com Tel: 512-282-9039 Tel: 716-765-2254 Fax: 716-765-9330
Facility Audits e Training e Technical troubleshooting www.monroe-electronics.com
“A Quality System Approach to ESD Control Programs” Full line manufacturer of static measurement equipment
CARMELSTAT STATIC SOLUTIONS, INC.
P.O.B. 1468, Haifa 31014, Israel 331 Boston Post Rd. E., Marlboro, MA 01752
Tel: 972-4-846-6016 Fax: 972-4-846-6958 Web: www.carmelstat.com www.staticsolutions.com Tel: 508-480-0700 Fax: 508-485-3353
Manufacturer of ESD thermoplastic compounds for World Wide Mfg. of Industry First ESD-Clean Room Products
shipping, storage, and inplant handling products

Monitors/Testers/Coatings, Industry First Products

PSSI (Plug-in Storage Systems, Inc.)

HMS COMPOUNDS, INC.
284-A Racebrook Road, PO Box 928, Orange, CT 06477 P.0. Box 388, Mansfield, TX 76063
Tel: 800-231-5952 Fax: 800-532-2999 Email: info@pluginstorage.com Tel: 817-468-3099 Fax: 817-468-3122
Protective storage cabinets, cases, and transporters for ESD-sensitive

Manufacturers of Conductive and Static Dissipative
circuit boards and magnetic media for the telecommunications industry Thermoplastic Sheet and Roll Stock for ESD Protection

Lighthouse Worldwide Solutions

PRF USA, INC.
68 Minnis Circle, Milpitas, CA 95035 P.O. Box 6505, Carlstadt, NJ 07072
Tel: 408-945-5905 Fax: 408-942-1032 Email: info@golighthouse.com Tel: 201-804-5565 Fax: 201-804-5567
Solutions provider for continous ESD monitioring. www.rubberfloor.com
The world leader in contamination control, www.golighthouse.com

ESD Control Rubber Flooring and Static Dissipative Rubber Table Mats

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, Ste 2, Rome, NY 13440-2069 Tel: (315)339-6937, Fax: (315) 339-6793, email: eosesd@aol.com http://www.esda.org
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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 ASSOCIATES INC.
355 Middlesex Avenue, Wilmington, MA 01887-0783
Tel: 978-988-8802 Fax: 978-988-8803
Email: j.giuliano@julieassociates.com
Boxes, bags, benches, flooring, bars, carts, blowers, straps, cords...
storage racks...providing tools for effective static control for 25 years.

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

I.T.W. Electronic Component Packaging Systems
2001 E. Randol Mill Rd., 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 http://www.corstat.com
Manufacturer of CORSTAT and ESD protective plastic
materials for shipping, storage and inplant handling

PILGRIM ESD TECHNOLOGIES
76 Summit Ave., Sea Cliff, NY 11579
Tel: 516-674-3649 Fax: 516-674-0010 ray@pilgrimesd.com
MultiMonitor & GAM Series
ESD Workstation Monitor / Testers

AESOPS INC.

636 S. Glenwood Place, P.O. Box 4119, Dalton, GA 30721
Tel: 800-235-8817 Fax: 706-278-6562 http://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: 800-814-8709x9802 www.3M.com/EHPD
Manufacturer of static control permanent flooring, wrist/heel straps,
static shielding bags & containers, & testing/monitoring equipment

Richmond Technology, An ITW Company
1897 E. Colton Avenue, Redlands, CA 92374
Tel: 800-829-2942 Fax: 909-794-4003
Manufacturers of ESD packaging, Drypack® CleanPackaging,
Grounding, Meters, Monitors, Worksurface, and Floor Mats.

WORK SURFACES CORPORATION
1-800-553-5015 (USA)
Tel: 626-836-3749 Fax: 626-836-8979 http://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 web: 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 http://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
Manufacturer of ESD Control Vinyl Floor Tile
and ESD Control Carpet Products

SJM EUROSTAT S.A.

45, Route d’ Orgelet F-39130 Pont-de—Poitte
Tel: 33-384483150 Fax: 33-384483000
Largest European Manufacturer of
ESD Rigid and Flexible Packaging

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

ESD Association

7900 Turin Road
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Rome, NY 13440-2069
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