1EC IEC 61340-5-1

®

Edition 2.0 2016-05

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE s\Q

A

Electrostatics —

General requirements

Electrostatique — C)

Partie 5-1: Protection des dispositifs§lec{roniques contre les phénomeénes

Part 5-1: Protection of electronic devices fr{e\Q’ostatic phenomena —

électrostatiques — Exigences géné

IEC 61340—5—1:236ﬁ1


https://www.stdhive.com/standards/iec-61340-5-1-ed-20-b2016-pdf/

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I''EC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 91902 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ples._> m<'*= sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus’ r “blis:” >d
details all new publications released. Ava'able c7iin® and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdira online dictionary of electronic and
electrical terms cc taining 20 000 terms and definitions in
English _and French, with equivalent terms in 15 additional
languages. ~ =0 kaown as the International Electrotechnical
Vocau llary ‘IEV) online.

IEZ Glossry - std.iec.ch/glossary

6L 000 electrotechnical terminology entries in English and
Frenc:: extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
vllected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechniqr e 1. ‘errationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to.* ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publicatior s IEC

Le contenu technique des ub'.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v 2bstc e.iec.ch/catalogue

Application autc xome bour consulter tous les renseignements
bibliographiques ~ sur les Normes internationales,
Spécificati. ns techniques, Rapports techniques et autres
dcrunmicnts e I'NEC. Disponible pour PC, Mac OS, tablettes
Andiid et ir d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-61340-5-1-ed-20-b2016-pdf/

IEC 61340-5-1

Edition 2.0 2016-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electrostatics —
Part 5-1: Protection of electronic devices frameelect. ostatic phenomena —
General requirements

Electrostatique —
Partie 5-1: Protection des dispositifs 2lectroniques contre les phénoménes
électrostatiqgues — Exigences géréraics

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

“OM. ISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 17.220.99; 29.020 ISBN 978-2-8322-3422-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-61340-5-1-ed-20-b2016-pdf/

-2 - IEC 61340-5-1:2016 © IEC 2016

CONTENTS

O T T 1 5 P 3
INTRODUGCTION ...ttt et et e ettt e e ettt e e e e e e et et e enns 5
1 T o]0 o =P 7
2 NOIMALIVE O EIENCES. . e 7
3 Terms and defiNitiONS ..o 8
4 PErSONNEl S O Y e it 9
5 (SIS B 2 oTo T4 o] I o] e Yo = Us o P 10
51 GBNBIAL . e e 20
5.1.1 ESD control program requUire€mMentS ... ...c.oiuiiieiiiiiiee e e 10
5.1.2 [SI5T B I oo o] o |1 g - 1 o ] U RS 10
5.1.3 = U1 o 1 o P D 10

5.2 ESD control program administrative requirements.........cccovviviiiiiiice e v 10
5.2.1 ESD control program plan ... s e 10
5.2.2 Training Plan ... T U 10
5.2.3 Product qualification...........ccooiiiiiiii e, T, 11
5.2.4 Compliance verification plan..........ooooiiiii 11

5.3 ESD control program plan technical requirements ...« ...coociiiiiiiiiiiiiieeee 11
5.3.1 GENEIAl e 11
5.3.2 Grounding/equipotential bonding SYSiamu ..t 12
5.3.3 Personnel grounding ... e 14
5.3.4 ESD protected areas (EPA) ..o o 15
5.3.5 P A CKAGING et 17
5.3.6 1Y = T S0 o S PR 17
Annex A (normative) Test methods......: ) N T PP 19
BibDlIOGrapiy oo e 20
Figure 1 — Schematic of an EF.* with a ground reference..........cooviiiiiiiicic e 13
Figure 2 — Schematic of an eguipotential bonding System .........cocoviiiiiiiiiii 14
Figure A.1 — Footwear functional testing (eXample).......vo i 19
Table 1 — Grounding/bonding reqUIrEMENTS ....oviniiii e 14
Table 2 —Pei:onti2l grounding reQUIrEMENES .. .. iu i r e e ens 15

Table 3 — EF.N FEQUITEMENTS ...ttt ettt ettt e e e anes 17


https://www.stdhive.com/standards/iec-61340-5-1-ed-20-b2016-pdf/

IEC 61340-5-1:2016 © IEC 2016 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS —

Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization camp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is _to ,romote
international co-operation on all questions concerning standardization in the electrical and ele  tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai Joec:.cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, goi'eri mental and non-
governmental organizations liaising with the IEC also participate in this preparation.” =C cu. aborates closely
with the International Organization for Standardization (ISO) in accordance witlk. con ‘ition. determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. iias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international u 2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. th.. wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~: Co, mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.'.<. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ~on.ormi.y. Independent certification bodies provide conformity
assessment services and, in some areas, accexs t |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio.» Lodies.

All users should ensure that they have th. lutest edition of this publication.

No liability shall attach to IEC or its dn »ctors, employees, servants or agents including individual experts and
members of its technical committees and \EC National Committees for any personal injury, property damage or
other damage of any nature wha..never, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the purulication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 1 armative references cited in this publication. Use of the referenced publications is
indispensable for the/coi. 2ct application of this publication.

Attention is drawn to “e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. I=C shall 1. >t be held responsible for identifying any or all such patent rights.

Internationc! Standard IEC 61340-5-1 has been prepared by IEC technical committee 101:
Electrostatics

Thic sec nd edition cancels and replaces the first edition published in 2007. This edition
cnsutute s a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) Technical requirements were changed to align IEC 61340-5-1 with other industry ESD
standards;

b) Reference documents were updated to reflect newly released IEC standards;

c) A section on product qualification was added;

d) Table 4 was deleted and detailed packaging requirements were deferred to

IEC 61340-5-3;
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e) Clause A.1 was removed and is now included in IEC 61340-4-6.

The text of this standard is based on the following documents:

FDIS Report on voting

101/505/FDIS 101/508/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61340 series, published under the general title Electrostatics, <aii
be found on the IEC website.

The committee has decided that the contents of this publication will remain tunchai.ged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This part of IEC 61340 covers the requirements necessary to design, establish, implement
and maintain an electrostatic discharge (ESD) control program for activities that: manufacture,
process, assemble, install, package, label, service, test, inspect, transport or otherwise
handle electrical or electronic parts, assemblies and equipment susceptible to damage by
electrostatic discharges greater than or equal to 100 V human body model (HBM), 200 V
charged device model (CDM) and 35 V on isolated conductors. Isolated conductors were
historically represented by machine model (MM). The 35V limit is related to the level
achievable using ionizers specified in this standard. The MM test is no longer required for
gualification of devices, only the HBM and CDM tests are. The MM test is retained in this
standard for process control of isolated conductors only.

Any contact and physical separation of materials or flow of solids, liquids, or particle-lau=n
gases can generate electrostatic charges. Common sources of ESD incluie -ha ged:
personnel, conductors, common polymeric materials, and processing equipicent. ESD
damage can occur when:

e a charged person or object comes into contact with an ESD sensitive d2vice 'ESDS);

e an ESDS comes into direct contact with a highly conductive surface wh e exposed to an
electrostatic field;

e acharged ESDS comes into contact with another conductive surfac= which is at a different
electrical potential. This surface may or may not be groui.de l.

Examples of ESDS are microcircuits, discrete semicondt ctors, thick and thin film resistors,
hybrid devices, printed circuit boards and piezoelextric. cistals. It is possible to determine
device and item susceptibility by exposing the devic= v simulated ESD events. The ESD
withstand voltage determined by sensitivity tests usi.g simulated ESD events does not
necessarily represent the ability of the device to withstand ESD from real sources at that
voltage level. However, the levels of sensitivity are used to establish a baseline of
susceptibility data for comparison of devic2s with equivalent part numbers from different
manufacturers. Three different models 1.2ve been used for qualification of electronic
components — human body model (HRM;, machine model (MM), and charged device model
(CDM). In current practice devices ar2 4ualified only using HBM and CDM susceptibility tests.

This standard covers the ESD ~onwol program requirements necessary for setting up a
program to handle ESDS, bzzeu ¢ the historical experience of both military and commercial
organizations. The fundamar.al ESD control principles that form the basis of this standard are
as follows.

e Avoid a dischage from any charged, conductive object (personnel and especially
automated handlir» equipment) into the ESDS. This can be accomplished by bonding or
electrically cunnectinig all conductors in the environment, including personnel, to a known
grounu or contiived ground (as on board ship or on aircraft). This attachment creates an
equipote: tiai balance between all conducting objects and personnel. Electrostatic
protction can be maintained at a potential different from a “zero” voltage ground potential
acloig as all conductive objects in the system are at the same potential.

+ Avoid 1 discharge from any charged ESD sensitive device. Charging can result from direct
~nntact and separation or it can be induced by an electric field. Necessary insulators in
the environment cannot lose their electrostatic charge by attachment to ground. lonization
systems provide neutralization of charges on these necessary insulators (circuit board
materials and some device packages are examples of necessary insulators). The ESD
hazard created by electrostatic charges on the necessary insulators in the work place is
assessed to ensure that appropriate actions are implemented, according to the risk.

e Once outside of an electrostatic discharge protected area (hereinafter referred to as an
EPA) it is generally not possible to control the above items, therefore, ESD protective
packaging may be required. ESD protection can be achieved by enclosing ESD sensitive
products in static protective materials, although the type of material depends on the
situation and destination. Inside an EPA, static dissipative materials may provide
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adequate protection. Outside an EPA, static discharge shielding materials are
recommended. Whilst all of these materials are not discussed in this standard, it is
important to recognize the differences in their application. For more information see
IEC 61340-5-3.

Each company has different processes, and so will require a different blend of ESD
prevention measures for an optimum ESD control program. Measures should be selected,
based on technical necessity and carefully documented in an ESD control program plan, so
that all concerned can be sure of the program requirements.

Training is an essential part of an ESD control program in order to ensure that the personnel
involved understand the equipment and procedures they are to use in order to he in
compliance with the ESD control program plan. Training is also essential in raising awarei.»ss
and understanding of ESD issues. Without training, personnel are often a major souice f
ESD risk. With training, they become an effective first line of defence against ESD damu.qe.

Regular compliance verification checks and tests are essential to ensure that >quipment
remains effective and that the ESD control program is correctly implemente.' in compliance
with the ESD control program plan.
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ELECTROSTATICS —

Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements

1 Scope

This part of IEC 61340 applies to activities that: manufacture, process, assemble, ir.stall,
package, label, service, test, inspect, transport or otherwise handle electrical or electronic
parts, assemblies and equipment with withstand voltages greater than or equal to 100/ k.3 M,
200 V CDM and 35 V for isolated conductors. ESDS with lower withstand yoltages may
require additional control elements or adjusted limits. Processes designed to '.ana.~ items
that have lower ESD withstand voltage(s) can still claim compliance to this standara.

This standard provides the requirements for an ESD control program. I[ET Tk 11340-5-2 [9]1
provides guidance on the implementation of this standard.

This standard does not apply to electrically initiated explosive devices, flammable liquids,
gases and powders.

The purpose of this standard is to provide the administriitive. and technical requirements for
establishing, implementing and maintaining an ESD cantinl srogram (hereinafter referred to
as the “program”).

NOTE Isolated conductors were historically represented by h M.
2 Normative references

The following documents, in whole o ir part, are normatively referenced in this document and
are indispensable for its applicaticn. -or dated references, only the edition cited applies. For
undated references, the late:t ~dition of the referenced document (including any
amendments) applies.

IEC 61340-2-3, Electros atic=.- Part 2-3: Methods of test for determining the resistance and
resistivity of solid plarar \~aterials used to avoid electrostatic charge accumulation

IEC 61340-4-1, Electinstatics — Part 4-1: Standard test methods for specific applications —
Electrical resistance of 1loor coverings and installed floors

IEC 61340-4-2, Electrostatics — Part 4-3: Standard test methods for specific applications —
Footwee "

1o C 6.341,-4-5, Electrostatics — Part 4-5: Standard test methods for specific applications —
Memods for characterizing the electrostatic protection of footwear and flooring in combination
with a person

IEC 61340-4-6, Electrostatics — Part 4-6: Standard test methods for specific applications —
Wrist straps

1 Numbers in square brackets refer to the bibliography.
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