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From the President

EOS/ESD Association , Inc., President;
Ginger Hansel, Dangelmayer Associates

As we start 2019, the Standards
Business Unit has 30 groups working
to clarify manufacturing, design, and
process capability issues by creating
standards, standard test methods,
standard practices, technical reports,
and white papers. We currently have
78 published documents and expect to
publish 10 new and revised documents
in 2019. You can keep your standards
library up-to-date with one of our
subscription programs. Visit https://
www.esda.org/standards/ for complete
information.

Existing documents revised in 2018
include the Technical Reports ESD
TR53-01-2018, ESD TR22.0-02-18,
TR5.5-04-2018, and Standard Test
Methods 11.13, 11.31, 2.1 and 4.1.
In addition to the on-going review of
existing Standards documents, new
work is being done in these areas:

-ESD TR21.0-01-18 (ESD Association
Technical Report for Challenges in
Controlling ESD in the Manufacturing
of Flat Panel Display),

-ESD SP27.1-2018 (ESD
Association Standard Practice for

the Recommended Information Flow
Regarding Potential EOS Issues
between Automotive OEM, Tier 1, and
Semiconductor Manufacturers),

-ESD  TR5.3.1-01-2018  (Contact
Charged Device Model (CCDM) vs.
Field Induced CDM (FICDM) a Case
Study)

In addition to our two Face-to-Face
Standards meeting series, we recently
introduced two Virtual Meeting Series
so more people can be involved. The
documents are viewed by the entire
team simultaneously and edits can be
made in real time. Our winter meeting
series just ended in January and 183
different individuals from many countries
participated in at least one working
group. Since frequent travel can be an
issue, the virtual meeting series enables
new people to get involved as guests,
team members, or industry reviewers.
Pretty exciting!

In 2018, lunch was offered to all
attendees on three of the Face-to-
Face meeting days which allowed
discussions to continue and enabled
people from different working groups
to meet and share interests. Access
to work in process documents is now
available to working group guests so
they can follow the discussion and
make informed contributions. Guests
have been recognized as potential new
volunteers so each guest will be invited
to join the working group after attending
two consecutive meetings or two virtual
meetings in a row.

Surprisingly, people find that working
diligently and debating respectfully while
creating or reviewing documents can be
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kind of fun. Your brain gets a workout
and you get to know other experts.
Each face-to-face meeting series
stocks the “standards workroom” with
coffee, juice, and snacks to serve as a
gathering point where you can catch up
with colleagues. And the conversations
continue with other volunteers during
meals and after meetings. Guests
and industry commenters are always
welcome at our meetings. Our next
meeting series is scheduled for April 11-
14 at the Riverside Convention Center
in Riverside, CA. Please join us there!

Ginger Hansel
President

Ginger

TREK, AN ADVANCED ENERGY COMPANY

and now home to the Monroe Electrostatic & ESD Product line
190 Walnut Street, Lockport, NY USA 14094

Tel: +1-716-438-7555

www.trekinc.com ¢ HV-sales@aei.com.com

ACL STATICIDE

840 W. 49th Place, Chicago, IL 60609
Tel: 847-981-9212 Fax: 847-981-9278
info@aclstaticide.com » www.aclstaticide.com

Manufacturer of anti-static topicals, dissipative coatings for plastic and floors,

Designer and manufacturer of instrumentation and sensors for
measuring surface voltage, ionizer performance, and surface resistivity

ESD workstation products including meters. ISO 9001:2008 certified QS



Tel: +1-716-438-7555
http://www.trekinc.com/
mailto:HV-sales@aei.com.com
http://www.aclstaticide.com/
mailto:info@aclstaticide.com
http://www.esda.org/standards/

A
March/April 2019

13th International Electrostatic Discharge Workshop

K eynaﬁe

Radio-Frequency Interference in Wireless Devices

Professor Jun Fan

A variety of wireless devices ranging from cell phones to smart hardware and IoT devices have emerged and will
continue to develop rapidly, together with the emerging new technologies such as IoT and 5G wireless. While
wireless communication enables convenient connections of the devices, it also makes them inherently vulnerable
to electromagnetic interference. Any radio frequency (RF) antenna used as a radio receiver can easily pick up
the unintended electromagnetic noise from digital circuits, resulting in RF interference. Unlike conventional EMI
issues, RF interference usually deals with noise at a much lower level and does not have standards or regulations
to follow. In this talk, fundamentals of RF interference issues in wireless devices will be introduced. Challenges
and progress in noise source characterization, understanding of coupling mechanisms, and mitigation solutions
will be discussed and illustrated using real-world examples. RF interference and ESD are two dominant design
issues in wireless devices. It will be shown that ESD protection circuits could be a source for RF interference.
Modulation and intermodulation generated in these circuits could result in the noise components falling into the
receiver band and thus degrade the performance of the receiver. Effort in modeling and characterizing this prob-
lem will be proposed.

Jun Fan (S'97-M’'00-SM’06-F’16) received his B.S. and M.S. degrees in Electrical En-
gineering from Tsinghua University, Beijing, China, in 1994 and 1997, respectively. He
received his Ph.D. degree in Electrical Engineering from the University of Missouri-
Rolla in 2000. From 2000 to 2007, he worked for NCR Corporation, San Diego, CA, as
a Consultant Engineer. In July 2007, he joined the Missouri University of Science and
Technology (formerly University of Missouri-Rolla), and is currently the Cynthia Tang
Missouri Distinguished Professor in Computer Engineering and Director of the Mis-
souri S&T EMC Laboratory. Dr. Fan also serves as the Director of the National Science
Foundation (NSF) Industry/University Cooperative Research Center (I/UCRC) for Elec-
tromagnetic Compatibility and Senior Investigator of Missouri S&T Material Research
Center. His research interests include signal integrity and EMI designs in high-speed

: J digital systems, dc power-bus modeling, intra-system EMI and RF interference, PCB
noise reductlon differential signaling, and cable/connector designs. In the IEEE EMC Society, Dr. Fan served as
the Chair of the TC-9 Computational Electromagnetics Committee from 2006 to 2008, the Chair of the Technical
Advisory Committee from 2014 to 2016, and a Distinguished Lecturer in 2007 and 2008. He currently is an associ-
ate editor for the IEEE Transactions on Electromagnetic Compatibility and IEEE EMC Magazine. Dr. Fan received
an IEEE EMC Society Technical Achievement Award in August 2009. He is an IEEE fellow.

CONTROLLED ENVIRONMENTS STATICO
PO Box 779, Amherst, NH 03031 541 Taylor Way, #1, San Carlos, CA 94070 USA
Tel:973-920-7000 Fax:603-672-3028 Tel: 650-592-4733
__www.cemag.us web_ce@viconmedia.com Fax: 650-508-0761 « sales@statico.com * www.statico.com
Leading source of digital and print information on contamination Full Line Manufacturer and supplier of Static Control prod-

prevention, detection, and control for cleanrooms and critical environments. Ucts
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Tdorial Sunday 200 - 330 v

What Does the ESD Control Program £oordinator or Manager Actually do
for a Living?
Instructor: David E. Swenson, Affinity Static Control Consulting

Fundamentally, the responsibility of the ESD Control Program Coordinator or Manager is to make certain
all the elements used to control electrostatic charging and electrostatic discharging are working properly
— all the time. To do that, the Coordinator or Manager will have to know how to make the necessary mea-
surements that define the performance attributes of a variety of items and materials, including people.
This hands-on tutorial will allow the Electronic Device Design Engineer and other Electronic Component
Specialists the opportunity to experience first hand the measurements of triboelectric charging (sort of),
electrostatic charge (components, people, and materials), electrostatic decay (which includes a large va-
riety of electrical resistance measurements), electrostatic discharge shielding, and ESD event detection.
Starting with the basic concepts involved with control of static electricity, each of the measurements will
be demonstrated and the participants given the opportunity to try the procedures.

(woited, Talks

Invited Speaker Co-Chairs:
Alain Loiseau, GLOBALFOUNDRIES
Tom Meuse, Thermo Fisher Scientific

Invited talks are one of the key elements of the workshop, allowing attendees intimate exposure with industry
leaders in focused areas of interest, as well as exposure to expertise outside our core fields. There are two
invited talks this year where industry and university experts will share their thoughts on topics of keen interests
to our engineering and scientific communities. The talk from Prof. Ming-Dou Ker is on one of the focus topics
of this year: Latch-up. Professor Ker will discuss different latch-up triggers, methods of prevention and will
also review methods for improving latch-up immunity of CMOS ICs by following design guidelines. The talk
from Kathy Muhonen will focus on System Level ESD and HMM component level. It will explain in detail, rec-
ommendations for testing components to the IEC 61000-4-2 standard. While components are not completed
systems, OEMs still ask their vendors to test components outside the system according to this standard, lead-
ing to questions in the testing method.

TRANSFORMING TECHNOLOGIES, LLC DANGELMAYER ASSOCIATES, L.L.C.
3719 King Road. Toledo. OH 43617 14 Butternut Lane, Gloucester, MA 01930
Tel: 419-841-9552 « Fax: 419-841-3241 Vel el ey o [Feve BTt i ast
Email: info@transforming-technologies.com Email: ted@dangelmayer.com_- www.dangelmayer.com
www.transforming-technologies.com ESD & EOS Consulting Services: No Product Sales!

Transforming Technologies provides unique and outstanding products to $20.20 Programs, Training, Auditing, CDM, CBE, Class 0, Cleanrooms

detect, protect, eliminate, and monitor electrostatic charges.
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Sewtinars

Seminar Co-Chairs:
Alain Loiseau, GLOBALFOUNDRIES
Tom Meuse, Thermo Fisher Scientific

We have asked recognized experts from the industry to give seminar talks on some of the hottest areas at this
year’'s IEW. All seminar talks are centered around the main challenges that today’s ESD engineers face every
day. The seminar from Scott Ruth is on one of the focus topic, Latch-up: it will highlight some of the challenges
seen in latch-up testing and review the present status of industries main latch-up test method, JESD78. In the
second seminar, Michael Stevens will discuss EOS failures, gaps in design requirements and also highlight
some of the ineffective methods being used use to mitigate problems in manufacturing. The third seminar, from
Prof. Mayank Shrivastava, will cover the topic of ESD behavior of carbon nano tubes as well as Graphene de-
vices, covering unique shell by shell breakdown of CNTs under ESD stress condition and dependence of current
transport on the nature of CNT.

Discussion Groups

Discussion Groups Co-Chairs:
Marty Johnson, Texas Instruments, Inc.
Michael Stockinger, NXP Semiconductors

The discussion groups are an integral part of the workshop. Four discussion groups are being offered,
with two parallel sessions on Monday evening and two on Tuesday afternoon. The topics include Electrical
Overstress (EOS) and the related Absolute Maximum Rating (AMR) of a product, the future of CDM test-
ing, ESD models of IC components for system design, and latch-up data analysis and real world relevance.
Each discussion group has a moderator with extensive expertise on the topic to help guide and inspire the
discussion. The success of these sessions depends on your active participation. We encourage you to bring
along data, ideas, and other items of interest to share.

Register online at: http://www.cvent.com/d/gbq2zk

IEST - Institute of Environmental Sciences and Technology ESDEMC TECHNOLOGY, LLC
2340 S. Arlington Heights Road, Suite 100, Arlington Heights IL 60005 4000 Enterprise Dr., Suite 103, Rolla, MO 65401
Tel: 847-981-0100 * Email: information@iest.com * www.iest.com Tel: 573-202-6411 « Fax: 877-641-9358
As secretariat of ISO/TC 209, IEST offers ISO 14644 and ISO 14698 www.esdemc.com
standards, as well as peer-approved standardized procedures, ESDEMC Technology designs, manufactures, and markets
IEST Recommended Practices. ESD/EMC related products and consulting services.
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EOS/ESD Association, Inc. April Meeting Series
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https://esda.org/events/calendar/

THERMO FISHER SCIENTIFIC INC. RMV TECHNOLOGY GROUP, LLC
200 Research Drive, Wilmington, MA 01887 NASA Ames Research Center
Tel: 978-275-0800 * Fax: 978-275-0850 Tel: 650-964-4792 « 650-964-1268
www.thermoscientific.com www.esdaerospacetraining.org
Leading manufacturer of semiconductor test equipment for the simula- ANASA Industry Partner
tion of Electro Static Discharge (ESD), Latch-up, and TLP events. Trust But Verify
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HOW DO | KNOW IF THE GLOVES | USE IN MY PRODUCTION PROCESS POSE AN EOS/
ESD THREAT?

By: Matt Strickland, L3 Communications

Many companies in the electronics manufacturing industry use various types of gloves to protect product during
the manufacturing and handling process. There are many different types of areas such as cleanrooms, circuit card
processing lines and many other processes where oils from the hands can have very adverse effects to the circuit card
or component.

The oils and materials residing on human hands and fingers are very corrosive. Often the acidic nature of residues
on fingers will actually etch materials leaving signatures that are almost impossible to remove by normal cleaning
procedures.

Industry has recognized this problem and taken steps to protect contamination sensitive products from being adul-
terated by human hands and fingers. In many cases the materials chosen for gloves perform well in preventing
contamination, but unfortunately are very good accumulators of static charge and maybe also very good static charge
generators.

Electrostatic discharge (ESD) protective gloves and finger cots are made of various materials. These materials may
include textiles, such as cotton, with metallic fibers woven into the fabric, Nylon®, pink poly and many other types of
synthetics such as vinyl and nitrile. They are used in many applications for the handling of ESD sensitive items where
contamination is an important issue.

With so many types of gloves and finger cots available, how does the ESD Coordinator know which type or style is
acceptable to use? As the ESD Coordinator, you also need to be a good detective. One that researches, asks the right
questions, and digs for verifiable data. Don’t just trust your manufacturer, but measure the materials yourself.

ANSI/ESD S20.20 Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding Electrically
Initiated Explosive Devices) does not specifically address the use of gloves or finger cots but the standard does require
that any product (i.e. materials) used in an EPA must be qualified for use. (See Section 7.3 Product Qualification Plan).
Any one of three methods can accomplish this qualification:

. Product specification review (review of the manufactures test results),
. Independent laboratory evaluation or
. Internal laboratory evaluation.

While the first two options of the S20.20 requirement are pretty straight forward (and maybe expensive), how can the
ESD coordinator perform an internal assessment of the glove or finger cot, especially if they don’t have an in-house
laboratory?

The ESD Association document TR20.20 Handbook for the Development of an Electrostatic Discharge
Control Program for the Protection of Electronic Parts, Assemblies, and Equipment, provides the following guidance:

PROLINE DESCO INDUSTRIES INC.
10 Avco Rd., Haverhill, MA 01835 3651 Walnut Ave., Chino, CA 91710
Tel: 800-739-9067 Fax: 978-374-4885 www.Descoindustries.com ¢ Tel: CA-909-627-8178« MA-781-321-8370
www. 1proline.com E-mail: Bench@?1proline.com ESD CONTROL PRODUCTS & MORE. Our brands include: APR, Desco,
Manufactures ESD modular and ergonomic work benches Desco Asia, Desco Europe, EasyBraid, EMIT, ESDSystems.com, Menda, Pro-

tektive Pak, SCS, SpecialTeam, Statguard, and US Toyo Fan.



http://www.1proline.com/
mailto:Bench@1proline.com
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Perform a Measurement of the Intrinsic Resistance of ESD Gloves and Finger Cots

The intrinsic surface resistance of ESD gloves can be measured using the probe as defined in ANSI/ESD STM11.11.
The intrinsic volume resistance of ESD gloves can be measured using the probe as defined in ANSI/ESD STM11.12.
The intrinsic surface or volume resistance of finger cots (or gloves) can be measured using the probe as defined in
ANSI/ESD STM11.13.

Perform an In-Use Resistance of ESD Gloves or Finger Cots

The in-use resistance of ESD gloves or finger cots can be measured using ANSI/ESD SP15.1. The
constant area and force electrode (CAFE) is specifically designed for resistance measurements at
the thumb and finger-tips.

The user of the CAFE test method should note that the resistance of the glove or finger cot can be much lower than its
intrinsic resistance as measured by ANSI/ESD STM11.11, STM11.12, or STM11.13. In addition, once a glove or finger
cot is put on and then removed, it cannot be measured again because the glove or finger cot will be contaminated by
the person’s skin emissions.

This contamination will affect the accuracy and reproducibility of further measurements on a particular glove or finger
cot. It is suggested, for the best reproducibility for a test group, that gloves or finger cots be selected from the same
lot. In the case of testing for lot-to-lot product auditing, compliance verification, or variation, gloves or finger cots should
be selected from multiple lots.

**Note: The ESD Association is currently performing work on the 15.1 document to establish the document as a
standard test method. Round robin testing was performed by 4 different independent laboratories and the results were
found to be repeatable and reproducible. This new Standard Test Method (STM) is expected to be released later in
2019.

Perform a Charge Generation Test of the ESD Gloves and Finger Cots

Electrical resistance is one property that can be used to evaluate the electrostatic characteristics of gloves. While
electrical resistance is the best method to measure how well the glove/finger cot will dissipate charge, resistance does
not fully characterize these materials.

An additional property to be considered in the selection and use of gloves and finger cots includes charge generation
(tribocharging). There is no correlation between a glove resistance and tribocharging. A common source of electro-
static charge in a work environment is the separation of gloves from the items being picked-up or released, resulting in
the generation of electrostatic charge that can accumulate on personnel, gloves, or finger cots and induced into items.

NRD - ADVANCED STATIC CONTROL RTP COMPANY
2937 Alt Blvd, Grand Island, NY 14072 580 East Front Street, Winona, MN 55987 USA
Tel: 800-525-8076+716-733-7744+Sales@NRDinc.comswww.nrdinc.com Tel: +1-507-454-6900 ¢ Fax: +1-507-454-2041
Manufacturer of Alpha, Corona, and Passive rtp@rtpcompany.com « www.rtpcompany.com
Static Control Products Engineers from RTP Company develop customized thermoplastic compounds in over

60 different resin systems for applications requiring color conductive, elastomeric,
flame retardant, high temperature, structural, and wear resistant properties.
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The effect of this generation and accumulation of electrostatic charge can be minimized with appropriate selection of
glove or finger cots.

Following are some suggested test methods to measure charge generation and accumulation of gloves and finger
cots:

Contact and Separation of Materials Handled by a Factory Operator

One method to measure charge on items being handled by a gloved person is to have the person pick up the item
while wearing a glove and drop it into a Faraday Cup, instead of placing into its normal assembly. Any charge ac-
cumulated by the item during contact and separation can be recorded by a Coulombmeter attached to the Faraday
cup. The magnitude of charge can suggest the risk of damage to devices or assemblies from handling procedures.

General Contact and Separation of Materials Handled

Qualitative estimates of charge accumulation on items can be made using various materials that might be handled by
a gloved person. Such items might be Kapton® flexible printed circuits or insulators, epoxy printed circuit assemblies,
Plexiglas®, glass, nylon®, or Teflon® insulators and small metal parts. Samples such as thin sticks of these items,
or thin insulated sticks covered with the test material, can be rubbed between the thumb and forefinger of a gloved
person and dropped into a Faraday Cup and accumulated charge measured using the Coulombmeter.

Choose the glove material that accumulates the least amount of charge with the item under test while still meeting the
application requirements.

LUBRIZOL ADVANCED MATERIALS, INC. TECH WEAR, INC.
9911 Brecksville Rd. Brecksville, OH USA 44141 6154 Innovation Way, Carlsbad, CA 92009
Tel: +1-888-234-2436 Email: engineeredpolymers@lubrizol.com Tel: 760-438-7788 Email: kadams@techwear.com www.techwear.com
www.lubrizol.com/Engineered-Polymers Industry leader in static control garments, including groundable cleanroom
Lubrizol is a global leader in supplying innovative polymer solutions for garment systems.

applications in the electronics, industrial, and sports and recreation markets.
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When selecting a glove or finger cot for use in your manufacturing process many factors need to be considered.
Becoming an ESD detective is paramount to ensuring that you don’t introduce an EOS/ESD problem while trying to
solve a contamination problem.

All of the documents referenced in this article are available either as a free download or for purchase through the ESD
Association. Please visit the ESD Association website at www.esda.org to obtain your copy.

For Further Reference

ANSI/ESD STM11.11, Surface Resistance

ANSI/ESD STM11.12, Volume Resistance

ANSI/ESD STM11.13, Two-Point Probe

ANSI/ESD SP15.1, Gloves and Finger Cots

ANSI/ESD S20.20 Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding

Electrically Initiated Explosive Devices)

ESD TR20.20 Handbook for the Development of an Electrostatic Discharge Control Program for the

Protection of Electronic Parts, Assemblies, and Equipment

The views and opinions expressed in this article are those of the author and do not reflect views or opinions of EOS/ESD
Association, Inc. EOS/ESD Association, Inc., neither endorses or recommends any products, materials, or devices.

GRUND TECHNICAL SOLUTIONS, INC. SelecTech, Inc.
370 South Abbott Ave, Milpitas, CA 95035 USA 33 Wales Ave, Suite F, Avon MA 02322 USA
Tel: 408-216-8364, Fax: 408-217-0160 Ph: 508-583-3200 Fax: 877-738-4537

Email: info@selectechinc.com www.selectechinc.com

Email: sales@grundtech.com www.grundtech.com Manufacturer of StaticStop interlocking flooring

GTS is a leader in the design & manufacture of electrostatic discharge
(ESD), transmission pulse (TLP), and charged device model (CDM) test
equipment
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ANSFESD STM1I 112015
Renvision of ANSUEST) STAH ) 11- 1006

Jor the Pr af Electr
Discharge Susceptible Items —

Surface Resistance Measurement of
Static Dissipative Planar Materials

ANSTEED STMILIT-2015

ANSFESD STMI 12-2815
Reviesion of ANSUHST) STALH 13-1007

For the Protection of Electrostatic
Discharge Susceptible Hems

Volume Resistance Measurements of
Static Dissipative Planar Materials

ANSHEED STMI, 122915

ANSEESD STMII 13 2815
Ruvivion of ANSLENE STMI ! 13-3004

For the Pr for of Electr
Discharge Susceptible Ttems

Two-Point Resistance Measuremeni

ANSVESD STMIL 13-2815

A i £SD me% A o e ety 1
£D RIS o TR £5D IS
Y ASSOCIATION ) Y associaTion
ANSI/ESD STM11.11, Surface ANSI/ESD STM11.12, Volume ANSI/ESD STM11.13. Two-Point
Resistance Resistance Probe ’

Purchase your copy by visiting: https://esda.org/standards/esda-documents/

SCS - Formerly 3M Static Control

914 JR Industrial Drive, Sanford, NC 27332 USA
Ph: 919-718-0000 www.staticcontrol.com
ESD control products: bags, floortiles, foot grounders, ionizers, mats, testers & monitors,
smocks, vacuums, wrist straps, Static Control Management and more.

KEY RESIN COMPANY, INC.
4050 Clough Woods Drive, Batavia, OH 45103
513-943-4225, Fax 513-943-4255
sales@keyresin.com www.keyresin.com
Manufacturer of conductive and ESD resinous flooring and floor sealers.
KEY RESIN WEST 1315 E. Gibson, Suite D., Phoenix, AZ 85034
602-523-9353, Fax 602-523-9349 1
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mailto:sales@keyresin.com
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https://esda.org/standards/esda-documents/
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Standards Referenced, in Article

B EXD TR 28 2816
SIS 1200 ANSHESD 57836 054 B
Raffireartion of ANSHFED SF}5 1245 Reviximr of ANSHESD 5H6_20-2067
g
Far the Pr ion of Electr
For the Development of an Discharge Susceptible Teems
Electrostatic Discharge Control
For the Protection of Electrosiatic Program for— Handbook for the Development
Discharge Susceptible Ttems of an Electrosiatic Discharge
= . . Protection of Electrical and Electronic Control Program for the Protection of
In-Use Resistance Testing of Parts, Assemblies and Equipment Eiectronic Parfs, Assemblies,
< Gloves and Finger Cols (Excluding Electrically Inilisted and Equipment
a Explosive Devices}
§| & 3 3
§ '% g 3
Q p-ipouri 5 908 Trin e 3 A
A forir M ' Te it 1350
An American Naiional Standard An Amesican Nationa! Standard m -y
£E5D Acoroved June 15, 2011 ES\ Approved At 2, 2016 ST, -
Y ASSOCIATION ¥ [I—— =
ANSI/ESD SP15.1, Gloves and ANSI/ESD S20.20
ESD TR20.20

Finger Cots

Purchase your copy by visiting: https://esda.org/standards/esda-documents/

Innovative Circuits Engineering, Inc.

2310 Lundy Avenue, San Jose, CA 95131 USA
Ph: +1-408-955-9505 Fax: +1-408-955-9599 www.icenginc.com
Providing reliability testing, ESD testing, and failure analysis services for es-
tablished and startup organizations in the United States and around the globe.
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Core Insight, Inc.

186 Galmachi-ro, Seongnam-city, Gyeonggi-do, 13230, Korea
Phone: +82-31-750-9200. Email: sales@coreinsight.co.kr:
www.coreinsight.co.kr
Steady-State DC lonizer Manufacturer for BenchTop, Overhead,

Nozzle, Gun, Air Assist, and Ceiling lonizers
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From the dest of the editor

Nick Pimpinella configuring software

EOS/ESD Association, Inc. takes education seriously. As a central
pillar of our mission, education is of vital importance as we strive
to provide the industry with the best training and classes possible.
A part of this effort is an overhaul of our online classes. We are in
the process of converting our online academy classes to a new
platform that gives users a script of the presentation in addition to
the audio recording.

As a volunteer-run organization powered by six staff who keep
the operations of the organization running efficiently day-to-day,
we continually look for ways to improve products and services we
provide to the industry. If you have not had the opportunity to view
our online academy classes do not delay, take a look - https://
esda.org/training-and-education/online-training/

Our class conversion efforts started last year. If you have taken one
of the new courses, you will hear, Nicholas Pimpinella, the voice
of ESDA, narrating the class. We began our focus on certification
classes, and you can see and hear the changes in classes like
Standards, Packaging, lonization, Cleanrooms, and others. As we
regularly convert classes to a new online format for ease of access
and completion, the quality in these productions has taken a step
into the future. We recently added a new recording studio. This
provides a clear, crisp recording and eliminates sound disruptions
and distortion. The next set of classes targeted for conversion to
this new format are the Device Stress Testing classes.

EOS/ESD Association, Inc. has a strong international flavor, and
our members come from more than 30 countries throughout the
world. With clearer audio recordings that provide a script, you can
read and hear improves everyone’s experience with our online
training program.

Brovnan PCWP[M&[/&

Molded Fiberglass Tray Co. HPPI GmbH
6175 US Highway 6, Linesville, PA 16424 USA Stadlerstrasse 6A, D-85540 Haar, Germany
Ph: +1-814-683-4500 Fx: +1-814-683-4504 Phone: +49 (0)89 / 878 06 98 — 443; www.hppi.de

www.mfgtray.com

Development and sales of ESD Testers

Manufactures fiberglass reinforced plastic Fiberstat ESD products;

trays, bins, totes, and mats
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PLEASE EXCUSE
OUR APPEARANCE

WHILE
WE'RE
UNDER

CONSTRUCTION @

Please excuse the dust. Over the next few issues of Threshold, you

will see many changes take place.

We are working to bring more content to our readers, and volunteers.

We hope to turn Threshold into something bigger and better. We ap-
preciate your patience during this process.

For any suggestions on what you would like to see in a bi-monthly
news letter, if you have come across an interesting article you wish
to share or have written an article yourself, please send an email to

brennanp@esda.org.

HANWA ELECTRONIC IND. CO., LTD.

689-3, Ogaito, Wakayama, Japan 649-6272
TEL:+81-73-477-4435 « FAX:+81-73-477-3445
keiichih@hanwa-ei.co.jp * www.hanwa-ei.co.jp

Full Automatic Wafer Level ESD Tester / HBM, MM, HMM, and SCM ESD
Tester, TLP Tester/ CDM Tester/ Electrostatic Imaging System

Advanced Test Equipment Rentals
10401 Roselle Street San Diego, CA 92121
Toll Free: 800-404-ATEC (2832)  Fax: 858-558-6570
rentals@atecorp.com « www.atecorp.com
ESD control failure analyis, TLP testers, simulators, test and
measurement equipment.
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For Bees, Static Electricity Is Information

Evolution News | @DiscoveryCSC

Ihree vears ago, we reported on the "shocking” discovery that flowers decorate
their petals with negative charges that bumblebees can detect. The patterns of
charge are species-specific, as if to tell the positively charged insects to come on in
for a treat. At the time, the methods bees use to detect the charges were unknown,

but the news created quite a buzz in the media (see Ngtional Geographic). Mow, the

organs of electrical sensing in insects are coming to light.

In a recent open-access paper in the Broceedings of the Nationgl Academy of
all : : :
.

Comlnem mme F OB & TN C..q-.-.-..-. — |~ Cate I.-. sEnsine in L i b oier oo A B L e b
SLERCES 1 rivreg), JUTUON &1 FLELE LNic SSNSINEG in wie Uy nairs, Cansd viivdimm ndirs,
that cover the bumblebee’s body. It was known that the hairs respond to motion

and sound, and that they are innervated at the base for transmission of
information to the brain. The new findings add another function to these
multipurpose sensors:

Electroreception in terrestrial animals is poorly understood. In bumblebees,

the mechanical response of filiform hairs in the presence of electric fields provides
key evidence for electrosensitivity to ecologically relevant electric fields. Mechanosensory
hairs in arthropods have been shown to function as fluid flow or sound particle velocity
receivers. The present work provides direct evidence for additional, nonexclusive
functionality involving electrical Coulomb-force coupling between distant charged
objects and mechanosensory hairs. Thus, the sensory mechanism is proposed to rely
on electromechanical coupling, whereby many light thin hairs serve the detection
of the electrical fieldsurrounding a bumblebee approaching a flower. [Emphasis
added.]

NQA Simco-lon
289 Great Rd., Suite 105, Acton, MA 01720 1601 Harbor Bay Pkwy, Ste 150 Alameda, CA USA 94502

800-367-2452 510-217-0484
(800) 649-5289 * usainfo@nga.com * www.nga.com I . I . i
Leading global ANSI/ESD $20.20 certification body audit firm - [l e sty e LS el

. . o e . Simco-lon has been the world’s largest provider of solutions for stati
roielie EEEEaiEd =2 fac'ls'grsi?: Zglcatlons and a full suite of ISO charge control for over 40 years. Products include ionizing bars, ion:

izing blowers, in-line ionizing products with balance control as low a:
+1V, Novx real-time monitors and ESD event detection.
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The "electromechanical coupling” means that the hairs respond to the presence of
static electricity by moving toward or away from one another. That motion among
“many light thin hairs” creates patterns in the nerve endings that the bee can use
for information on the nectar quality in the flower. Apparently the antennae are
less sensitive to electrical movement than the body hairs, for bumblebees at least.
Honeybees may make more use of antennal deflections.

If another positively charged pollinator visited recently, the flower will have fewer
negative ions due to charge cancellation. It will take a few minutes for the flower to
recharge itself. In the meantime, the pollinator can move on to better sources, not
wasting time where the nectar has already been taken.

Commenting on this discovery in PNAS, Harold H. Zakon finds it intriguing that
insects get information from static “noise.” We humans feel static electricity (also
called triboelectricity) primarily when we touch a doorknob after scuffing our shoes
on the carpet; otherwise we are not aware of it (unless it gets strong enough to
make our hair stand on end). That brief shock on the fingertip is noise to us, not
information. It's just an epiphenomenon to us, Zakon says. Imagine, though, if
sensors on our body hairs detected patterns of charge in a candy store, leading us
directly to the best-advertised treats? What if our friends could read and interpret

our electrical charge patterns without our having to say a word about where we
have been?

Whatever differences may exist between honeybees and bumblebees, Zakon says,
“the bigger take-home message of all of these studies is that insects have a
triboelectric sense mediated by mechanoreceptors.” Note, however, that having
hairs that deflect in the presence of static electricity is not enough. The nerves have
to know the difference between electrically-induced motions and wind or sound
motions. The brain has to be able to interpret the patterns of sensations coming in.
Then, the brain has to activate instinctive responses, with muscles and nerves, to
make use of the infermation. Unless the whole system works together, static
electricity is useless as a signal.

Most of us have watched bees pollinating flowers all our lives without knowing
there's a hidden communication system going on between plant and insect using
invisible forces. That's fascinating enough, but the case of bumblebees hints at
widespread electrical signaling in the biosphere. Sutton et al. remark, “This

finding prompts the possibility that other terrestrial animals use such sensory
hairsto detect and respond to electric fields.”

BARTHELECTRONICS.COM BTREE
702.293.1576 Shenzhen, China
JS-002 Compliant CDM Test Heads for RCDMS3 or Orion Tes- T: 0086-755-29652402 F: 0086-755-29184920,
ters & non-compliant JEDEC Conversions. englishsales55@btree.cn, www.szbtree.com
1589 Foothill Drive Antistatic Coating and Antistatic Package Flim/Bag

Boulder City, NV USA 89005
beisales@barthelectronics.com
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mailto:englishsales55@btree.cn
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What other animals might use static information? Zakon offers some possibilities.

Is there a triboeletric sense in other insects? If accumulation of charge on an insect’s
body is as widespread as appears likely, is it an epiphenomenon or even a nuisance in
some species — perhaps even suppressed centrally as noise — but used in others? Have
other insect pollinators — such os wasps, moths, butterflies, flies, and beetles —
also evolved to interact electrically with their flowers? It has been known for over 100 y
that charge is held on the hair of mammals and feathers of birds. Similar to bees,
pollen may be electrostatically attracted to approaching hummingbirds. Might
hummingbirds and other nectarivorous pollinating birds, or perhaps some pollinating
mammals such as bats, have evolved a similar triboelectric sense?

We're used to hearing that all kinds of complex systems “have evolved.” But how
sensible is that when a triboelectric sense requires detectors, nerves, brains, and
muscles to utilize an information source? How much less sensible to say they "have
evolved” multiple times in unrelated animals as diverse as birds, butterflies, and
fish? How did members of the plant kingdom get involved?

A phenomenon is not a “signal” unless it is detected by a creature looking for it,
equipped with an appropriate receiver. A signal is not “information” unless a
creature can use it for a function. Mars has static electricity, but the only ones who
care are humans who sent intelligently designed rovers there to measure it when
dust devils passed by. The moon has static electricity, too; it was a nuisance to
Apollo astronauts when it made dust cling to everything. It only became
“information” when scientists investigated its properties to gain insight into the
origin of the lunar regolith, partly to plan for dealing with it in case a lunar base is
ever built.

We've pointed to other invisible sources of information used by animals, including
the earth’s magnetic field. Earlier this month we reported how deer are
magnetically equipped: now we can add ancther mammal: the wart hog. No
kidding; scientists from Uppsala University reporting in Mammoal Review now say
that "wild boars and wart hogs may have an internal compass.”

“The fascinating findings add on to o well growing body of evidence for o magnetic
sense in mammals. The interesting questions that arise now are how they are able to
sense the magnetic field and whether they really use it for navigation” said Dr.
Pascal Malkemper, senior author of the Mammal Review study.

Magel NV Advanced ESD Services +
Vital Decosterstraat 44 bus 27 818 E. Windsor Rd. Windsor NY 13865
Leuven, Belgium 3000 Tel: 607-759-8133 «
32-16-43-81-13 Email: dbellmore@echoes.net www.advancedesdservices.com
sales@magwel.com www.magwel.com ESD EOS Consulting Services: High Speed Automated Placement and
Magwel® has tools for simulating HBM and an new offering for Manual processes S20.20 Programs, Training, Auditing

CDM. A Practical Approach
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In Living Waters, lllustra Media showed sea turtles using the magnetic field for
information, salmon using odor molecules for information, and delphins using
sound for information. In each case, the animals are equipped with extremely
sophisticated machines to detect, transmit, interpret, and utilize the information. In
each case, furthermore, the mechanisms appear irreducibly complex — incapable
of explanation by blind, unguided processes.

Now we can add static electricity to the growing list of information sources utilized
by living things. Without well-designed receivers and interpreters, static electricity is
a mere epiphenomenon of no functional consequence. In short, it's noise. Only
intelligence knows how to extract signal out of noise and use it to get things done.

Phaoto credit: Avesgaspar [GFDL or CC BY-5A 3.0], via Wikimedia Commons.

If you have come across an interesting article you wish to share or have
written an article yourself, please send an email to brennanp@esda.org.
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ESDA and Advanced Static Control Consulting (ASCC) offer ESD Technician
Certification Training

Ensure standardized excellence and advanced knowledge for your technicians with TR53 Technician Certification
for ESD compliance verification of ANSI/ ESD S20.20, the globally recognized standard for the development and
management of an ESD control programs. The EOS/ESD Association, the global leader in ESD Control Standards
partnered with ASCC for ESD Technician Certification training.

Advanced Static Control Consulting (ASCC) has been endorsed by the ESD Association as an official, third-party,
service provider for training that can lead to attendee certification as an “ESDA Certified TR53 Technician”. Attendees
that pass the optional exam will be provided with certification credentials by ASCC. ASCC will also register all success-
ful candidates with the ESD Association.

Upcoming events

March 12-14, 2019

TR53 Certified ESD Technician Training provided by ASCC in cooperation with Prostat

Hyatt Place Chicago/Itasca

1150 North Arlington Heights Road, Itasca IL, USA 60143

Register by credit card by calling Prostat at: +1 (855) STATIC1 (782-8421) or +1-630-238-8883
Register Online

June 4-6, 2019

TR53 Certified ESD Technician Training provided by ASCC in cooperation with Prostat

Hyatt Place Chicago/ltasca

1150 North Arlington Heights Road, ltasca IL, USA 60143

Register by credit card by calling Prostat at: +1 (855) STATIC1 (782-8421) or +1-630-238-8883
Register Online

October 22-24, 2019

TR53 Certified ESD Technician Training provided by ASCC in cooperation with Prostat

Hyatt Place Chicago/Itasca

1150 North Arlington Heights Road, Itasca IL, USA 60143

Register by credit card by calling Prostat at: +1 (855) STATIC1 (782-8421) or +1-630-238-8883
Register Online
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Monterey CA, USA

Now in its 13th year, the |[EW continues to provide
a redaxed, imnviporating atmosphere to present new
work and enpege in disoussions about the latest
i=sues comfronting the ESD and EDS communities
This year, IEW will co-locate with the Imermatonal
Reliability Physics Spmposium (IRPSY In addition to
everything IEW provides, IEW regisranis  can aiso
attend the IRPS technical zessions on BSD and latch-
up a5 well a5 a8 joint evening poster reception show-
casing works from both conferences. Thus, submis-
=sons to |EW will receive exposire t 8 much broeder
audience. |EW stiendees will alzo be exposed to
work an a wider range of reliability topics from IRPS and will have sceess m IRPS keynotes. IRPS registranis
will have aceess m IEW keynote and imvited talks {but not the other unigue elements of IEAL IEW will retain
thaze elememts which make it the unique experience it is: invited speakers & seminars, discussion groups,
and some drwn time @ network and explore the ares.

Experience the uniquely interactive program of the IEW Workshop.
= Listen to viewpoinz of ndustry experts

= Share your ideas and opinions on EDS/ESD mpics

= Explore industry best practices amnd pive your mputs

= Interact and network with highdevel BEOS/ESD industry experts

= A highly rewarding experience and engaging experience for allf

At the IEW you will find a tumrial tradk, disoussion proups, seminars, keynmte, and imvited talks.
EVERY IEW attendee pet complimentary access to the following IRPS =zessions :

Tuesday AM Keynotes
Wednesday IRPS ESD t=chnical sessions
Wednesday IRPS Poster Session and dinner where all IEW and IRPS posters are

y displayed
&
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International ESD Workshop Registration Form
March 31-April 4, 2019 at Hyatt Regency Monterey, One Old Golf Course Road,

Monierey CA, USA
Aferdes
Compamy-
Auchrirpms;
Ciy: Siade T Cauniry-
Prone £ ] E-mait

Addess is: [Flesee check one) [1home or [Jofice
] Piewre cleck b -y sl e 2 il el o e (] ok, e B S il Kbl A, o g sy ey rih cr sevwice=s
Hyatt proup code far industry room rate - GHRO3
htp=ffirps.arpforsite registration-centerfhotel-Hinformation/.

Registration Fee $1,485
Discount before February 15, 2119: members $1,295  non-members $1,395
Tz regtelen Tee indudes il wodshog cfend—nse mad handort med ares, e s g L.

Canceliaion & refund requests will e concidiered i receivesl in wriling mo laler fhen Feloruary 150 XH9, and ase suliiert o a 8531 fee.

Aavy nihex oppreed dizpociinns will alea be axxeczed a §50 fee

1 Students wishing 0 wpply for w 50N discoent pnthelr reglsiation must momiac FOS/ESD Asodalion, Inc prior o regstenng. Mo refunds
will be isued if discount i not applien] at time of original repErE o

 Feghter 5 pr more: people from one ooy ot the sume ¥me wd seve 5100 per person. Plesse contact EOS/ESTH Amockstion, Inc. prior to reghtering.

Meihod of Paymeni
iy L= osrercy, i b an 3 US baneietis a Total Enclosed $
0k s P — P Make checks payable to: ESD Association
L& i be Purchase orders not accepted for registration

0 Weeiaelr 25 e

T ey by el cand, el online sl wesasrsrio sxpplensniolne
DEouszon Groups

| am nevesied n the foliming dsoussion goup(s)

[ DG Syshern E50 Device Mirdelng [ DG Fause CDM Fesing: Prolsienrs 2l Solulion Opfores
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NE EOS/ESD ASSOCIATION, INC.

ONLINE ACADEMY COURSE
April 24-25, 2019 11:00AM-12:30PM EST

FC220: Device Technology & Failure Analysis for the Program Manager

Terry Welsher, Dangelmayer Associates, LLC

Cortiicatinm Prid

Thiz wional provkdes an overview of the device Llechnoloqy uged ta provide ESD pratedion, ESD protection techniques,
and Faire Anakysis [FA) iechninues o debug nan-warkang ESD protedion. Thiz dess does not go imio the depth nec-
esaay 0 equip The sliudent o be an ESD Prolection Designer ar an ESD Fallure Analysiz Engneer. i does familiaize
the shudant with the termz and concegris of ESD proiedion and FA i alow the shadant o imered and understamd the
wark being dane by the Designer ar Failure Analrat Afler completing thiz tulorial the shdent should be able o un-
dersiand the bagics off device ESD protection design and some of the trade-ofiz inherent in that process. The sudent
should siza be familiar with the most com-manly ueed fRiure anelyss Edrgues and ooz wmed to dendify The mat
canze af an ESD fadure. The iopics covered include: the three most common ESD Modals: HBM, CDM and System
Level (EC), characienslics of ideal ESD protechion; ESL) felure snabaiz schemes; ey charecieslirs of real
protection; faiure analysiz fow, MEiure snelhysis iools and how they are ap-plied 0 ESD miues.

Dr. Tesry L Welsher eired from Lursent Techno ibgies Bell | aboarainnes. Engineeringg Research Cen-
Terin XA |, as the direcksr of the quality, test, 8 rel bty deparimen]. He began his caeer in Bell Lalbes
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ie=iing [EST) and product relisbiity predicion and planning. In 1607, e wes promoled o direchor of
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of product qualiy, =i and rel sbiily s==0immre pracices for Lpeent Technelngies businecs uniks. This
i -ﬂ--'nﬂrlm-hhlﬁhn!p‘n—*—" sk bvwrd oeud ceckeews el e el l‘l’lm

el mclmind creuls ool prud cychomn bl deck e
ﬂmh&nmﬁﬂdeﬂHMMNmmmm
ing Lursn, he berame el sbiily drechr for LasrShamp Corpomtin, e oplical ier ser smpldifier
hes been seniar viee president of Dang el meper Acsociple: |13, an BOSESD coreuling fme O
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ESDA ONLINE ACADEMY COURSE REGISTRATION
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ESDA ONLINE ACADEMY PAYNMENT FORM
Course attendes niormmation:
Fr=t Name Le=t Name:

ShainiFrovinee IpPodal Cede- Courry

Phone: Ermail:

$795.00 USD per person, per 1 Credit
Furchase a bundie of 10 ESDA Online Academy credits for $1,755.00
and Save $195

Reserve now-reqgister Ixter: The ESD Association Online Acadenty bundie allows you to reserve te2n on-
ine irsining crediin for 8 reduced peice. Cowrses can be assigned (o one or nere employesa 88 your needs
s,

Your credita can be vwed for sy ESDA Dnline Acadesty course offened throwgh e ESD Associslon aavy-
e duxring the year.

Submit one budget request for malliple eplryrecaiCoirses.

Heet irmning requarements withowut trevel expenaes.

Bring new amployees up o speeil

Leam new technoloqeen.

Achieve Device Sirenn Testing Cerlificalion cosnpletely online.

Proijmam Mansper Certihcelion online coursen

To regeier for one or e of ESDA Dnline Acadesy oedils plesse complets e below fonm
To select courses plesse complelie side two of this forme or watch the ESD Associstion Webaite for new
online cowmrne offeringa

Paymend infenaline
Paymenl is requisnal af e of gl Cnly deries deosn i ULS. cueney on a LS bl il 2 menber ol e Frderal Brsene will be arepled:
ke chedlrs rayable o ESD Asacaion V=i, MasdesrrdB, Diowerl o Arscsren Expee=flaore acorpled

Araaunt rrckerad § Ockes (omiicad ol Bskeod® Dol Ameican Cxpes®

Narse on =l 3 iyl ez o bl
e - 4 il ool on v}

Cardhakler’s syl

Pilling axbdre==-

el or el This foren wilh pargenen e
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EOS/ESD ASSOCIATION TUTORIALS

ESD _A_m_iiting EFssentials for Successful 52020

ngrams and Beyund!

May 7-9, 2019

Teradyne Conference Cemter Riverpark Dnve, North Reading, NA (11864 USA
Lunch and refreshments provided

May 7, 2019
ESD Myths that Impact ESD Auditing
8:30 a.m. - 12:0¢ p.m.

insiucior: Ted Dangeimayer, Danpeimayer Assodates, 11C. m

There are & rumber of common msundarsiancings and comimversics about eledmataic dechame (ESO)
program management that can heve siqnilicant mpsad on the implementaion and maatienance of the ESD
program. These msundersiandings or "mytha" resudt in umne cessary ependiures andfior result n a8 com-
promise of the program miegily. Theze myths and coninreersies, such B2 lalency are ofien dled by skeplics
nat wanting io adhere ta cerlain siendam E5D pocedunes. Az 8 comenquence, it E important io identify and
dizpd] the myths a8 wdll &= to undersiand the polential mpsact of leient feilres.

Thiz tultarial highighiz 10 common myths and =upporting success shidkez ps well 85 8 aucress shaly on
laiency. The myths and success shudies presented here wene chozen la provide real-weoeld examplez of howr
an ESD program can be sirexgthensd by undersianding the FEllecy i esch of the mythe. Ths understading
will re=sultin mare relisble producis thal are alzo more cast competiine. Although not B myth, lelency itz a
sigrficant relabiity consideration that B aumounded with contovarsy. Some experis will amue thel lntency
iz virhmlly non-existent aml pthers will damm that it = the dominant e mode. Really ies somewhers n
behreen. The Laiency shady ciex imefiuteble evidence of lalent falune: n alaming proporbions theat must be
fadored o ESD prograrms and product desion.

Co=sponsored by the Northeast Chapler ESD Assocahion hiip e nechapter-esda_ om

Serting the Global Standards for Static Control!
EOS/ESD Association Inc. - 7900 Turin Rd Bld 3 - Rome NY 13440 USA

Phone +1 315-339-6937 - info@esda.org » www.esda.org

AGSDCIATICHN WA
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EOS/ESD ASSOCIATION TUTORIALS

May 7-9, 2019

Teradyne Conference Center Riverpark Dnive, North Reading, MA 01864 USA
Lunch and refreshments provided

May 7, 2019 1:00 p.m. - 4:30 p.m.
(continued) May 8, 2019 8:30 a.m. - 12:00 p.m. m

FC1li:How To's of In-Piant ESD Auditing and 1 v
Evaluation Measurements _
nsicions: Ted Dangeimayer, Ginger Hansed, Dangelmayer Associales L.

Thiz program reviews The svaluation end periodic waification (audil) messurement procedures for the iechnicsl
recuirements speciied n the ANSUESD 541 X ESD pogram development siendamr  Detalled explanation of
insirumeniz, ipdues, and accessonies undion and usane e povided . Then, the details of "How In" messune
are explaned and demosimied Mesurements incude those aled in Table 1: SGoundingTouipotenial Bond-
ing Reguirements; Table Z Parsonnel Gounding Reqguirement=; amd Talble 22 EPATESD Caonial Hlems. Theze
reccimmended messurement procedunes canfrm the propar operaion and uze of ES0D conimol produd= amd
maierials sdecied g part of 8 faclly’s SX Al ESD cormiml program.

SHne sRmple Iopics covered in s course ane

nl.ll:ll:l:n m'm Ty wmas ] e iyl I:l.l:ln ey

B el B PR TSl § N B SR S el § Pl B A

Program Manager's Approach o Ingiumentation and Applcations

Testing Ground Giroulls and Assessing Connecions

Ezzentisl Resxtance Messuyemant Procedures and Concems

Hecimozintic Fiedd and Vallage Messremernis

Pemonnd Gmounding Caormidersiions va. ES0D Contml Poant=

Pmodud inralalion Baseine Messsemenis

Evaluatin, Accepriance, and Audit Procedunes for: Ground Sysierms, Floars, Worksuifeaces, Enuipment, Per-
sonnel Grounding, Gaments, Materislx, Produchion Akds, Packaging, and loniration Devices

Hectrozintic Anahysix Messuemenz ndudng Worksuriace Suppression, FooshsearHoonng, and lonizshion
Decay

Cosponsored by the Northeast Chapler ESD Assocation hiip s nechapter-esda_ om

Setting the Global Standards for Static Control!
EOS/ESD Association Inc. = 7900 Turin Rd Bid 3 - Rome NY 13440 USA

Phone +1 315-339-6937 - info@esda.org - www.esda.org

ASESDCIATIONN
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EOS/ESD ASSOCIATION TUTORIALS

Mav 7.6 2010

I'II“.’ F wFfy W §wF

Teradyne Conference Center 600 Riverpark Drive, North Reading, MA 01864 USA
Lunch and refreshments provided

May 8th, 2019
Hands-on ESD Measurements & Auditing Pitfalls
1:00 p.m. -4:30 p.m

N ¢
Instructors: Ted D:llgelrrﬂyﬁ',-ﬁilgm' Hanssl, Danpeimayer Assodates, LLEC. mm

Accirnie dale = the foundation of efledive ESD program mansgement. This hands-on hulorial will explain and
demaraimmie the poper use of ESD test equipment such 82 static locaiors, resstance meters, chamge plate
moniiz, and evenl deleciarz. We will examine pitfalis of vaing these common siiuments thal can result inan
incomect reprexertiaiion af the ESD sk, For example, stalic locaiors can give misleading readngs if the effecks
of waliege suppressicn are nol tsken o sceourtt. Ve will siza discims the effedive uze of oniation =Snce on-
izers that are nol messured, maariained, and kcated comediy may coninbule ESD harands la the wank srea
Emch ziudent will patidpate in dexs exacies o perkum theze fesls. The hands-an expanience B The best
way o undersiand the senousness of the pilfalls and the benefils o bsking The proper precauions. YWhat you
leam will heln you svoid frequent auditing problerms and impnove your compiance veriicainn prooramL

-

May 9th, 2019

FC170: ESD Training for Intemal Auditors and
Supplier Qualily Enginears

8:30 a.m. -4:30 p.m. : -
Instructor. Jobn T. Kinnear, IBM Corporation

Thiz ciaxs hax been designed apeciically for those individuslx wha ane responssble for:
Perfoming intermal company ESD pescsamaris besed an ANSUIESD 5.4 A1 ‘
Conducting 8 pre-sssezsment of ther faciily prior ta an exkensl 3nd party sssesament

Axspaxing the ESD caoniml programs of ther suppliers

Thie course will use the dhecklial used by ESDA certilied audiion: as the basis for the dess. However, this
claxs will delve inta the meaning behind esch of the sudi checkiet quesiions in gresey detai than 2 cumentty
found in either The ESD Associainn regedrar cerfiicaiinn mining or the ANSUESD 5 A ES program de-
=N =cminay. Alley laking this dazs the shadent will be able aEaess 8 process and delermine whelherarnat i
meala the rnrn-m af ANSIFESN SN 20N NrF

Nole: Familisily with perfiomming azsesaments B recommended far aryone planning on isking this course.

Co-sponsaed By the Naheast Chapler E5D Assocaian ip fAaswie nech apler-esda om

Setting the Global Standards for Static Control!
EOS/ESD Association Inc. » 7900 Turin Rd Bld 3 - Rome NY 13440 USA

Phone +1 315-339-6937 » info@esda.org » www.esda.org

27
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EOS/ESD ASSOCIATION TUTORIALS
May 7-9, 2019

Teradyne Conference Center 600 Riverpark Drive, North Reading, MA 01864 USA
Lunch and refreshments provided

[ m P Fa 11 Fes e o ol ——— il s

REgster Oniine di WWww.ESda OnFevenis/cawndary

Frst Mame: Last Narme:
Campamy Mame:
Siet- ity
Shle/Province: Country JipPostal Code:
Addmess s {please drole the one that applies) Home or Company
Phane: E-mail:
] May7-8 $1.420

T _ 1 __ = ___ Rar___i mn__ a4 MM . E—

APHISIET IRCUAL daien LLTHL ALY IS - ii,‘l.l..i.".'l.l-' AT ITIOE T i‘].

0 May?9 $710
Regisier before March 220d, 2019 member: $510/ non-member $610

(1 All three days $2.130
Register before March 22nd, 2019 member: $1_530/ non-member $1 830

Canelision & refund requesls will be hononed anly § receneed i wriling m e then March, 22mi] XHE. and ae subjection
0 Fee Ay ohher appered disposiions will also be sea=gy] g 5530 e

Payment Information:
Register Online at http://www.cvent.comid/hbgg3p
Other forms of payment Contact
EOSTESD Association, Inc.
mioesdaorg
Phone: +1 (315} 31396937

Accommodations

Regidence Inn lry Mariol Wobum Courhyard Fresion Wobum
310 Precidential Wy, Wobum, MA 01301 M0 Michasum Focl, Wibum, MA D1ED1
(TE1) 3754000 {TE1) 932 2200

Co~sponsonred by the Mordheast Chapier ESD Association hilpfsww nechapler-esda om

Setting the Global Standards for Static Control!
N— “;.EDS}'ESD Association Inc. = 7900 Turin Rd Bld 3 - Rome NY 13440 USA

Phone +1 315-339-6937 - info@esda.org - www.esda.org
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Dpics auch Bs:

L HOSESD Fadlory Level ad Mialerials Techeology
* Porknegng amd Handing

* Came Sheles, Revews ond Ay

* Teegd Wiedhndr: ored Procedures

* Troublechnniing Tedhgues

= fix Ionwation and Llces

= Farility [esamn

+ &0 Shuning Padeagng Techrology

ESD Conirol Malensk

= B&D Delechn omd Mescuement Tedmques

* Monaemen! e (msbbhenel analyor: B )

1L HSEH Stasianls — Compossis, Synies, Factery, B
aieriale

* Test Methods: and Procedures

= Randardes - Compansone and Aralyes:

= ES Conirol Program Develbpment

= Comp Shudes

* Rourd-Robin Teding Reculic, and Arelyos

Jurgun Li, B Corporaion 123, Chn Sang, Canmen
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Registration

Fost Mamne- Last Mame:

Shreet: Ciy-
Siale/Frovince: Country IpPosial Code:
Address is [please icle the one that applies] Home or Compamy

Phane: E-mail:

Symposim

L] mey 21,22 Technical Presentation, Talk, and Exhibits SEHHE
Tutorial Selection

O Way 23 ESD Basics for the Program HManager $510¢ non-memnber $610
0 May 24 How To's of In-Plant ESD Awditing and Evaluation Measirements 35100 non-memnber $610
O May 23,24 ESD Program Development & Aszessment [ANSUVESD S20.20) $1,518

Exam

O Profesxional Program Manaper Cerlification Exam $50
(Optional May 25, A9}

REOITE: Vi s imiliale an olcial e in o e ot ECSIES Assncialinn, e ek o oomplee ol pre-pegsile coree: i be sinabie o e e s

Register Online at: http:/iwww.cvent.com/dikbggfs
U

Register

NOW
LSRRI A
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Exhibitor Registration Only

EXHIEITS OPEN 9:00- 5:00 MAY, 21-X2 2019

APPLICATION FOR EXHIBIT SPACE
Mame of Campany:
Sireet Address;
City, State, Postal Code:
Country.
Telephone:
Contact Emai:
Flease provide web address 1o be used for your Ink an ESDA websie:
We will exhibit and demonsirate e following producs or services:

We oe Manufaciurers Oiher (please spedfy)

Exhibit Space Rental: $1,000.00 USD
FULL PAYMENT DUE WITH REGISTRATION

Requested Booth Space_ Second choice__ Third Choice__
Amaunt enciosed & Ccheck [visa® [ MesierCant® [ American Express® [ Discrver®
Credit card number: Expiration date:
Name on cand: Secuily code:
Cardhalder's siqnahure:
Hilling Addrne=s
City- Staie: FinPoslal Code:

THE UNDERSHKGNED HAS READ AND AGREES TD ABIDE BY THE TERMS DN BOTH SIDES OF THIS
APPLHCATION.

Appication By Date:
[(Siqnalre}

MNOTES:

1. E3ch exhibitor eceives ane (1} Symposilam reqisiration paddane for each booth rented

2. SPACE WILL BE ASSIGNED IN THE ORDER OF RECEIPT OF REGISTRATION

2. Management reserves e right to relocaie exhibit space, as necessay, to confamn to show requlations.

31
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EXHIEIT RULES — EOSESD Manufacturing Symposium

CONTRACT

This application, poperly execuled by the applicant. shall,
upon wiitken sccepiance and naliicaion of exhibil spary
assiined by the EOSFESD Asociglon, iniz . consile & wabd
and hinding el

AL IRCATIONS FOR EXHIBITING

Exhihibrs must be manuinchaers or representaiives of man-
ulechines That preduce preducis or petfoim services which
couriorm 1 the subjerd matier covered by The syamposam
lechnical progmm. Menagement riesenves the nght o accept
or reject any exhibdor

PRODLCT FRESENTATION

Ao Visusl arul apematnml
demonskaions will be permiisl only sl inlensily levels et
will nol inkesfere with neighbering exhibhikr= Produd ard ser
vice demosiraions may be ghven by proliessionsl presenisrs
or meaxdels, whn marst dress and conduc] themselves in an
the suinhilly of sl preseniaiions andfor demonsiaiions.
EXHEHT SPFACE CHARGES AND CANCFI L ATIONS

Al exhibi spore will be rented gt e me deserbed on The
Frent of this Applcalian for Exhibit Spece. Full payment af
31 0[] Il per boath musl sccompeany the appicaion
=pace. Checks should be made payabis o EQSESD Ason-
ciatinn, Inc., and senl 0 EOSESD Aspemtinn, Ine., THHID
Turnn Rul., Bidg 3. Reme, NY 13 41-X80. No refunds will be
gien for cancelatinn.

AMNCE | ARY FVENTS

Exhihiws ARE HOT slraed ln schedule evenls, for Assoc-
atinnfSym posium alirmiees thet are in diect confict with e
AcenrintinnSym posium event sehedule.

SUHLETTING OF SPACE

The exhibiior shall nal a=sign, sublet. or apparian the whole
o any paut of the space s=Sgned or have represeniaives
equipment. ar malkeralks fmom other ims than his osn in the
exhihil spare withoul written consent af the Menagement
Only one company shall be considens] a= the exhibior, sy
piher company ar unil in the spece shell be consalered B
=suhsdary or afilke_

ADVEHTISING

Al lirghae, sales ochures, or oher schrerlising or proma-
onel media shall be desplayed ONLY within the space emied
by the exhilsior

Exhibit Space MATHRLAL 5 PROVIDED HY THE
SYMOSILM

1 Table & 2 Chai=

CDNSTRLUCTION DF EXHHEITS

Exhihis shall be consirucied sl srmanged sa bhal ey do
nal chsiruct he general view, nor hide the exhibils aor ahhes
Al boarhh equipment murs it within the space remled, and
musi nol exieml o ssles of comrdlos

SNTARE ITY (N EXHIRITS

Al exhibis are expecied in be educaional in nathure ard
should describe producs amlior sewvices pmilahle from the
exhihiing compamy.

COMPLIANCEF WATH LOCAL RUILES

Exhihinrs pssume respansbiiy kr compiance with perdment
prdinances, requlaions, sl codes of duly suthorized neal,
slake and federal governing bodies conceming e salfely and
hestih, ard e ules g reguishons of ppermaiomr and cemers
of the popesty in which the exhibit is held.

UNHIN JURBRSDECTION

The exhibile= will abile by and mmply with rules and
reuisions concerning loal unians heving jurisdicinn over
the Fecility in which the mhibi is held, and speciically in he
exhibi srea and Inading dockes

LDSS OR DAMAGE

In the event that he premeses n which the Symposam s
mnduried shal become unfilt for ccupeancy or subshantn by
interfered with by reason of amy cause or causes not res-
sonably within the contmd of the BEOS/ESD Associslion. nc,
this sgreement may be leminaied by e EOS/ESD S oo
atinn, Ine. For this purpase, Hhe beim “mause or canses™ shall
nchaie, but not by way of Imisions, fe, 1oad, epidemie,
parihqueiee, expinsnn, ects af iEmerEm, aoadend, hincibage,
embamo, ncement meathen, govemment reshicions, shikes,
lockouts, boyrarts, larck of adespurie ransportaion semvices,
or acts af God other than hose named. Should the Com-
milles ierminste this agreemen pursuant o the provisions

of this pamagraph, the exhibiior smives any aml 6l dsims af
demage and agrees thal the EQSIESD Assneation, Inc., afler
ompuling the iolal amount elundeble i 80 exhibinrs, shall
muke gppropiiaie refunds. The amount efundeable n exdhib-
o= shall be The amount by which the iolal smount of fees
pad by 5l exhihikrs exceeds the knial amound of The EDXS
ESD Assomahon's mshs sl experses in connechion with

s preparaian kr cond ucting the Sympossam and exdabis
nchaing a masombie reserve for clams and other contn-
JEnEes_

LIABILITY WANER

The ESD Assnemtinn, ils commiliees, agents or sponsaos,
shall nal be labie for any demape n poperdy orkr ey inpry
n persens during the s af this egresement fom any cause
whaltzpever, by reasnns af use, pooupency and engrpmend

of eathibi spece by exhilviers or any persan thereon with e
consent of the exhibinr. The sxhibior will rdemnily erd sawe
hamiess e EOSESO Associghon, Ine | s commiblees,
apents ar sponsors from all lmbhily on acound of amy such
demage or nury. Please see pckosed nsurance fom.

ADDTICMAL |NFDRMATION

Contast

ECSIESD Assnemimn, Ine.

THOD Turin Rd., Hidg. 3. Rome, HY 13440
Phane: +1-315-3230-8507 . E-Mail nfoffesdn ag
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41st EOS/ESD Symposium and Exhibits
September 15 -20, 2019

Riverside Convention Center
3637 5th St
Riverside, CA 92501 USA

Tutorials

LiFirmer Trork
‘-ll-“l [ 1] ln H O Bl el

romisesios EXIPLO)

loT workshop

n-i—'u.-—aen- _l

By atbured cojtcta Wl PEETE )

P '_ e

Industry Professionals
Sodal Receptions

Co-spasored by IEEE, FMC Sociddy, The Hectom Devices Socisty, and Reliahily Sociely
ing the Global Standards for Static Conirol!
BOSASD Asaocislion, inc. M9 Turin RBd, Bidg. 3 Rome, NY 134402063, USA
PH +1-315-339-6937 = Emsil: nfofjesdamy - wewesds.om
34



. A

March/April 2019

41st EOS/ESD Symposium and Exhibits
September 15 - 20, 2019

Riverside Convention Center
3637 5th St
Riverside, CA 92501 USA

EDS/ESD Symposium is the leading conference
in the field of electrostatic discharpe and elecri-
cal oversiress. [t offers the unique posshility wo
pEet a witde scope understanding of the challenp-
es ghead o safeguard IC design, Manufacuring,
and handing in the field. Influendng stEndards,
creating best practices, and chnical direction
sEting requires persanal attendance at this
premier event o caonnect with mdustry leaders.
Expert meetings and smate-of-the-art technical
papers set direction for Industry such as defin-

ing relevant |C sensitvity desipn rpers

The trend rvards extremne ESD sensitivibes has
reached a oritical stage that requires a deeper
wundersmanding of manufacuring controls and
desipned in prtection strategies. This event
features topics like the field threat for loT sys-
tems, manufacturing cormrols for 30 KCs, and
the vanishing ESD desipn window in downscaled
technologies. EODSESD Sympasiom 2019 will ad-
dress these mpics throuph dedicated tradks and
fooused disoussion proups.

RETURN of the MANUFACTURING TRACIK:
EQSESD in Manufacturing - Contral
Materials. Technolopies, and Technigues.
This manufacturing track foouses on a
combination of full technical papers, short
papers, poster presentations, imvited
papers, disoussion groups and workshops,
hands-on demonstration sessions, and
expanded practical demonstrations of
equipment by current exhibitors.

Featured keynote presentation provides
the latest discoveries in EQS/ESD corirol.
Wor kshops allow you to disouss your
companies unique challenpes with
industry professionals and peers.

Networking opportunities to get answers

from industry experts on important
technical questions.

Tutorials and seminars for valuable
fraining to keep you at the top of your
fiekd.

Sotling the Clohal Siandards for Siate Controd!

=i ErE Ly EEd

EDSESD Association, inc. 7380 Tuwin Rd, Bldg. 3 Rome, NY 1344878068, 1ISA
PH +1-345-335-65937 - Emaill: foffjesda ong - www esida oy
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Your presemiaion sboiad {wo shdes nchaling eesnmbly
sirpy] figures) mast ceordy presert e doln and The sSpnificance
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of the Sympsium. Techneal papers et e been previowsiy
pubished may e oonsibered

For moe mibmmaion aml regisialion peeas vl be BESD6
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EOSTESD Mawhcheing Symposaam woulkd ke you o
conziler presaniaiion siriract submission Iopics sudh ax-
L BEDSTS Fadery Level and Maleviain Technslogy

= Packapng and Homdlimg

= Caze Sudes, Hewews: ond Aralyers

= Test Methods ond Prcedunes:

= Troubledhnoling Tedhnoues

= lonzation and Lees

= Fally Deogn

= ESD Shunting Packagng Techmology

= ESD Control Malenals:

= S0 Dislecin and Measuremend Tedhmgues

= Mananement ksnes (coebbenchil analyex eic )

L EOSE) Sanlads - Componenin, Sysies, Faolory, &
Naievialn
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Penang Skills Development Centre

October 14th-17th 2019

October 18th Program Manager Exam (optional)
Frst Name: Last Name:
Compamy Marme:
Shet ity
SheProvinoe: Country IfipPostal Code:
Addmess, 5 {please drole the one that applies] Home or Company
Phome: E-mail:
Tutorial Selection
[ D&y 1 ESD Basics for the Program Manager $540 USIN non-reemnber $641 LISD

O Day 2 How Tos of In-Plant ESD Auditing and Evalualion Measuremenis $510 USIN non-eemnber 5641 LISD

O Day 3 & 4 ESD Program Development & Assessment [ANSYESD SHL.20)  $1,511USD

O D&y 5 Professional Program Manager Ceriihcation Exam $30 USD

{Optional October 18, 29}

NOTE: You sl inviiaie an olical §e in your rame 3l FOSAESD Araoialion. i, pay e 50 150 g e, and conpisie 2l pre-peouicile s i be cligabie o o e e
Symposium

O Day 3 & 4 Sympsoium: Technical Presentation, Talk, and Exhibils $504 USD

The EDSFEADN fAssoriation, ine. offers 8 Ty prerent disemind o ulHme shdenls Preof of eeollment equired. Shodent fees gp-
Py anly o symposium or tuioal regesiation amd do nol apply o exdusiee 10 course bundle for Meleysia event

Register Online at hitp:/iwww.cvent.comidimbqjyt

Altemalve payment conmiact Bverfoed Phone: Hih GEE3 1488 E-Mal: 1 ed.comsg
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Exhibitor Registration Only

APPLICATION FOR EXHIBIT SPACE
Mame of Company-
Sireet Address:
City, State, Postal Code:
Counlry.
Telephone:
Contact Emai;
Fease provide web address to be usad for your ink an ESDA websie:
We will exhibit and demonsirate e following products or senices:

We ae Manufacturers her (please specify)

Exhibit Space Rental: $1,000.00 USD
FULL PAYMENT DUE WITH REGISTRATION

Requested Booth Space ™ Second choice Third Choice
Amaunt enclosed & Clcheck [visa® [ MesierCad® [ Amesican Expres=® [ Dacaner®
Credit cam number: Expiration dale:
Name on cand: Seouity code:
Cardhalder's siqnahure:
Hilling Addrezx
Cilty: Staie: ZipFostsl Code:;

THE UNDERSIGNED HAS READ AND AGREES TD ABIDE BY THE TERMS DN BOTH SIDES OF THIS
APPLHECATION.

Appication By Date:
(Signakmre)

NOTES:

1. Each exhibitor eoeives ane (1) Symposium reqistration packape for each booth rented

2. SPACE WILL BE ASSIGNED IN THE ORDER. OF RECEIPT OF REGISTRATION

3. Management reserves e righl to relocaie exhibit space, as necessay, to confomm to show requlations.
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Q) Please provide direction about where we should look into regarding norms or standards about the limits on Temperature
and HR% for an ESD electronic assembly facility

Temperature and humidity controls are not listed as a requirement in the modern ESD control standards such as ANSI/
ESD S20.20 and IEC61340-5-1. The reason for this is all of the ESD control items used in a facility have to function to their
specifications when tested after conditioning at 12+/-3% RH at 23+/-3C. Older standards, predominantly from the US Military,
listed 30-60% RH at room temperature for ESD control. Today, humidity is mainly controlled for personnel comfort and on the
high side for solderability issues. MIL HDBK 263(B) has the discussion about humidity and that is referenced in MIL STD 1686.
If you want to control humidity in your facility, that is acceptable but you may not want to include it as a requirement in your
ESD control program. If it becomes an ESD control program requirement, then you can be audited against it and cited if you
have any excursions outside of the range.

Q) We are installing a new ESD floor. It is a painted on surface. According to the USAF Technical Order 00-25-234, para
7.8.3(d)(1) the specification is:

A total of 16 equally spaced resistance measurements shall be taken for every 10,000 square foot area of flooring. For floors
with less than 10,000 square feet one resistance measurement shall be taken for each 400 square feet of flooring (equally
spaced). The average of the total surface to ground resistance measurements shall be between 1 x 1026 and 1 x 1029 ohms
with no individual measurement being above 5 x 1029 or below 1 x 1026 ohms.

What | need to know is, does this specification match the spec in ANSI/ESD STM7.1-2013?

Thank you for your inquiry. The AF Tech Order section on flooring and our test method ANSI/ESD STM7.1 are similar in scope
and purpose. There are variations in the number of measurements made and our STM7.1 does not have limits. The limits
for flooring are in ANSI/ESD $20.20. STM7.1 has “a minimum” of 5 measurements per contiguous 5000 square feet. Most of
the time, at least for qualification purposes, practitioners make many more measurements during qualification to get a good
map of the floor resistance after installation. This helps in the future to monitor changes. $20.20 does not have a lower limit
for flooring so that very conductive flooring can be used if it is needed. The upper limit is the same as in the TO at <1 x 10E9
ohms. Most companies set the lower limit at 5 x 10E5 ohms for current limiting with 120 volt AC systems. The lower limit needs
to be set depending on facility requirements.

The response given is a service to industry; EOS/ESD Association, Inc. is not responsible for content. The users of this information
need to determine the suitability of the response.

Have a question to ask? Send an email to info@esda.org with
your question (be as descriptive as possible).

Your company could be here! Your company could be here!
Contact info@esda.org to find out how to advertise your com- Contact info@esda.org to find out how to advertise your
pany in the Bi monthly Threshold. company in the Bi monthly Threshold.
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EQOS/ESD Association Event Schedule

Setting the Global Standards for Static Control!
EOS/ESD Association, Inc. 7900 Tunin Rd., Bldg. 3
Rome, NY 13440-2069, USA
PH +1-315-339-6937 =« Email: info@esda.org = www.esda.org
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March 31-Apil 4, X3
Intermabonal ES50D Warkshap (EW)
Hy=it Regency Momensy

DOne Od Golf Course Road
Monleyey CA_LUISA

Apri 314, A119
Mamint Riversxie &t the Comvention Canler
(Foom Rate 514 1might)

Apri B-1D, 2119

Becmatatics A115

Manchesier Carference Canrine {Pendubim Holel)
Manchesier, LIK

Apmil 2425 119
FCZENK Deyvice Technology & Fallure for the

Froram RSEgET

EOSTESD Assocation, Inc. Online Seminar

May fih-Sth, 2019 Nardh Esst Local Chapler and
EOSESD Association, Inc. Tulnrias
May 7 (¥ Day) ESD Mylha that Impact ESD
Audiling

{2 Day} FC1M: How To™s of nPant ESD
Audiling and Eveluation Measureme ms

May B (3% Day) Cont’d FC1M: How Toes of In-Plart
ESD Audiiing and Evaluation Measurements

{¥: Day} Hands-aon ESD Mesuremenrz &
Audiling Pitlalx

May 9
FC1AK ESD Tmaning for Intemal Audinrs and

Sumber Chmlly Fnpineers

May 2 -M A9

Marulchring Sympozaam in China
The Hibon Garden Inn

Shanghai China

ume 10-H, 119
Summer Yiriual Mesting Series

June 1815 A119

Jumne 18 FC100: ESD Basics ko the Program
Mansger

Jumne 19 FC1M - How To's of In-Plant ESD Audiling
and Evaluation Messurements

Sepiember 3-M), A9

EOSESD Assncation Meeling Series

EOSESD Symposim amd Exhinlls

Riverside Comvention Center, Riverside CA

Mamial Aiverside at e Comention Cemer, Riverside, CA
{Foom Rabe 5148bnight)

The Mezsian inn Holed & Spa, Reemide, CA (Room Rake
3140 night)

Oriaber 14-18, AH9

Manufacheak] Symposiam n Penang
Penang, Maleyaia

November 27-28, A1149
RS Symposium
Japan
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Do you Rnow a Working Group Chair/member and would like
to be featured in the Threshold? Send an email to info@esda.ory

for information on how to be in the spotlight!

Do you have something you would l[ike to publish in Threshold?
Send an email to brennanp@esda.oryg for information.

Editorial Deadlines

Threshold™ 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.
©Copyright 2017, ESD Association, Rome, NY

Threshold™ Publication Schedule

Issue Deadlines
January/February .................. December 1
March/April .......ccoooeiieiiiinene February. 1
May/June ........cccoceeiiiiiiiiieiieeen April 1
JUlY/AUQUSE ..o June1
September/October-.................... August 1
November/December .............. October 1

Threshold Institutional Listings

Space in the Threshold Institutional Listings, which
appear at the bottom of newsletter pages, can be
purchased for $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 EOS/ESD
Association, Inc. should be sent to:

EOS/ESD Association, Inc., 7900 Turin Rd., Bldg.
3, Rome, NY 13440-2069 Tel: (315) 339-6937,
e-mail: info@esda.org.

A
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Web: www.esda.org

Newsletter Staff

Editor

Brennan Pimpinella

EOS/ESD Association, Inc.

7900 Turin Road, Bldg. 3, Rome, NY 13440
Tel: 1+ 315-339-6937

E-mail: brennanp@esda.org

Marketing
Harald Gossner
Intel Mobile Communications

Technology
Charvaka Duvvury, ESD Consulting

Editorial Advisor
Dave Swenson, Affinity Static Control Con-
sulting, LLC

7900 Turin Road, Bldg. 3, Rome, NY 13440-2069
Tel: 1+ (315) 339-6937 « E-mail: info@esda.org
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Editorial Advisory Board

President
Ginger Hansel
Dangelmayer Associates, L.L.C.

Sr. Vice President
Alan Righter
Analog Devices, Inc.

Vice President
Harald Gossner
Intel Mobile Communications

Volunteer Development & Initiatives
Matthew Hogan
Mentor Graphics

EOS/ESD Association, Inc. Staff
Lisa Pimpinella, Executive Director

Christina Earl, Standards Senior Program
Manager

Nicholas Pimpinella, Administrator, Programs
Brennan Pimpinella, Administrator, Marketing
Tiffany Hutchinson, Administrative Assistant
Elena Quiniones, Administrative Assistant
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