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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization=comprising
3ll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatipnal
o-operation on all questions concerning standardization in the electrical and electronic fields), To this end|and
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Jechnical Repprts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt|with
fnay participate in this preparatory work. International, governmental and non-goverpmental organizations liaising
vith the IEC also participate in this preparation. IEC collaborates closely with the\International Organization for
btandardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as/nearly as possible, an internatipnal
onsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) I[EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are madé_to ensure that the technical content of|[IEC
Publications is accurate, IEC cannot be held responsible _for the way in which they are used or for|any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
fransparently to the maximum extent possible in their national and regional publications. Any divergence between
ny IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the ldtter.

5) IEC itself does not provide any attestation of canformity. Independent certification bodies provide conformity
assessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible for|any
ervices carried out by independent certification bodies.

6) All users should ensure that they have the\latest edition of this publication.

7) No liability shall attach to IEC or its*directors, employees, servants or agents including individual experts|and
members of its technical committées. and IEC National Committees for any personal injury, property damagde or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
¢xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other|IEC
Publications.

8) Attention is drawn to_theiNormative references cited in this publication. Use of the referenced publications is
ihdispensable for thelcarrect application of this publication.

9) IEC draws attention”to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent righfs in
espect theréof~As of the date of publication of this document, IEC had not received notice of (a) patent(s), which

ay be required to implement this document. However, implementers are cautioned that this may not reprepent
fhe latest-information, which may be obtained from the patent database available at https://patents.iec.ch.|[IEC
ghall hot be held responsible for identifying any or all such patent rights.

AHA < B < S s Sye - aa6 —61340-8 04 e 3_0
allows the user to identify the changes made to the previous IEC 61340-5-1:2016
edition 2.0. Furthermore, comments from IEC TC 101 experts are provided to explain
the reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61340-5-1 has been prepared by IEC technical committee 101: Electrostatics. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

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

a) definitions have been added to the document;

b) |updates to product qualification requirements;
c) [subclause 5.3.3 now includes a reference to groundable static control garment systems|
d) [Table 2 was replaced;

e) [subclause 5.3.4.2 was updated to define what an insulator is;

f) Isubclause 5.3.4.3 was updated to include a definition for isolated conduefor;

g) [Table 3 was updated, technical items added, including a reference to IEC 61340-5-4| for
compliance verification testing;

h) [Table 4 was added as a summary of the requirements in IE€ 61340-5-3 and to include
requirements for compliance verification of packaging;

i) JAnnex A was replaced: the former Annex is no longer réquired. Annex A are example$ of
tailoring.

Thg text of this International Standard is based on thefollowing documents:

Draft Report on voting

101/705A/FDIS 101/710/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
thelabove table.

Theg language used for the deyelopment of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availgble
at yww.iec.ch/memhers_experts/refdocs. The main document types developed by IEC [are
dedcribed in greater’ detail at www.iec.ch/publications.

A lipt of all(parts in the IEC 61340 series, published under the general title Electrostatics, fan
be found-enthe IEC website.

The_committee has decided that the contents of this document will remain unchanged untillthe
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.



https://www.iec.ch/members_experts/refdocs
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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 electrost

atic

discharges greater than or equal to 100 V human body model (HBM), 200 V charged device
—leelete e oo ndsloss mee e ool

model (CDM), and 35 V on isolated conductors.

represented-by-machinemodel{(MM). The 35V limit is related to the level achievable using
|on|zers speC|f|ed |n thls documentlheA\AkLtesHS%leﬂgeHeq&wedﬁfm;quahﬂeaheﬂﬂf

Any contact and physical separation of materials or flow of solids, liquids, or particle-la
gages can generate electrostatic charges. Common sources of ESD inglude charg
pergsonnel, conductors, common polymeric materials, and processing equipment’ESD dam
can occur when:

e Ja charged person or object comes into contact with an ESD sensitive’device (ESDS);

e [an ESDS comes into direct contact with a-highly conductive surface while exposed tg
electrostatic field;

den
ed:
hge

an

e [a charged ESDS comes into contact with another conductive surface which is at a diffefent
electrical potential. This surface-may-ermay-net can be grounded or ungrounded.
Exgmples of ESDS are microcircuits, discrete semiconductors, thick and thin film resistors,

hybrid devices, printed circuit boards and piezoeleciric crystals. It is possible to detern
deViice and item susceptibility by exposing the.device to simulated ESD events. The H

Thig document covers the ESD control program requirements necessary for setting u
program to handle ESDS, (based on the historical experience of both military and commer
orgpnizations. The fundamental ESD control principles that form the basis of this document
as follows.

e |Avoid a discharge from any charged, conductive object (personnel and especially automg
handling equipment) into the ESDS. This can be accomplished by bonding or electric
onnectingall conductors in the environment, including personnel, to a known groung
ontrived-ground (as on board ship or on aircraft). This attachment creates an equipoter
balance between all conducting objects and personnel. Electrostatic protection can

ine
SD
not
hge
ata
ree

, and

b a
cial
are

ted
ally
or
tial
be
all

malntalned at a poten’ual different from a “zero” voltage ground potential as long as

Avoid a discharge from any charged ESD sensitive device. Charging can result from direct
contact 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 workplace is
assessed to ensure that appropriate actions are implemented, according to the risk.


The Machine Model is not used for device qualification anymore. Charge Device Model more accurately describes metal to metal contact with devices. Isolated conductors have been in the standard for the last two editions and the reference to Machine Model is not needed.

https://iecnorm.com/api/?name=0731d92b685bcffc04ebd758a0ac197a

prepyention measures for an optimum ESD control program. Measures should be selec

Each organization has different
basled on technical necessity, and carefully documented in an ESD control program.plan
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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 can 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 can provide adequate
protection. Outside an EPA, static discharge shielding materials are recommended. Whilst

all of these materials are not discussed in this document, it is important to recognize

the

differences in their application. For more information see IEC 61340-5-3 and IEC TR 61340-

5-5 [1]".

rocesses, and _so will require _a different blend of ESD

all concerned can be sure of the program requirements.

ning is an essential part of an ESD control program in order to ensure that‘the persor
Ived understand the equipment and procedures they are to use in order to be in complia

the ESD control program plan. Training is also essential in rajsing awareness
erstanding of ESD issues. Without training, personnel are often a major'source of ESD r
h training, they become an effective first line of defence against:ESD damage. Prog
lification ensures that equipment sourced for use in the ESDjcontrol program meets
hnical requirements before it is placed in service.

ular compliance verification checks and tests_are essential to ensure that equipm
ains effective and that the ESD control program(is:correctly implemented in compliance
ESD control program plan.

Foduct qualification plan details the criteria to be used forselection of ESD control itemg.

ed,
so

nel
nce
and
sk.
uct
the

ent
vith

1

Numbers in square brackets refer to the bibliography.
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1

Thi

ELECTROSTATICS -

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

Scope

part of IEC 61340 applies to organizations that: manufacture, process, assemble tins

tall,

padkage, label, service, test, inspect, transport, or otherwise handle electrical orcelectronic
parls, assemblies and equipment with withstand voltages greater than or equal to 100"V human
boqy model (HBM) and 200 V charge device model (CDM)-and-35-\-for-isolated conductprs.
Alsp, protection from isolated conductors is addressed by limiting the voltage on isoldted
conductors to less than 35 V. ESDS with lower withstand voltages-may camrequire additignal

co

withstand voltage(s) can still claim compliance to this document.

This

pro

This

vides guidance on the implementation of this document.

document does not apply to electrically initiated explosive devices, flammable liqu

gages, and powders.

The

purpose of this document is to provide the.administrative and technical requirements

trol elements or adjusted limits. Processes designed to handle itemsithat have lower HSD

document provides the requirements for an ESD control program. IEC TR 61340-5-2 [2]

ds,

for

establishing, implementing, and maintaining an.ESD control program (hereinafter referred tg as

thel”

NOT

2

The
con
For
am

IEG
res

IEC
Ele

program”).
Normative references

following documents arereferred to in the text in such a way that some or all of their con
stitutes requirements of-this document. For dated references, only the edition cited appl

undated references,’ the latest edition of the referenced document (including
bndments) applies:

61340-2-3«.Eléctrostatics — Part 2-3: Methods of test for determining the resistance
stivity of.solid-planar materials used to avoid electrostatic charge accumulation

61340-4-1, Electrostatics — Part 4-1: Standard test methods for specific application
ctrical resistance of floor coverings and installed floors

ent
jes.
any

and

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

IEC 61340-4-5, Electrostatics — Part 4-5: Standard test methods for specific applications —
Methods 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

IEC 61340-4-7, Electrostatics — Part 4-7: Standard test methods for specific applications —
lonization


https://iecnorm.com/api/?name=0731d92b685bcffc04ebd758a0ac197a
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IEC 61340-4-8, Electrostatics — Part 4-8: Standard test methods for specific applications —
Electrostatic discharge shielding — Bags

IEC 61340-4-9, Electrostatics — Part 4-9: Standard test methods for specific applications —
Garments

IEC 61340-5-3, Electrostatics — Part 5-3: Protection of electronic devices from electrostatic
phenomena — Properties and requirements classification for packaging intended for
electrostatic discharge sensitive devices

IEQ TS 61340-5-4, Electrostatics — Part 5-4: Protection of electronic devices from electrostjatic
phgnomena — Compliance verification

3 |Terms, definitions and abbreviated terms

3.1 Terms and definitions

Forlthe purposes of this document, the following terms and definitions ‘apply.

IS and IEC maintain terminological databases for use in stapgardization at the follow
addresses:

ng

e |IEC Electropedia: available at https://www.electropedia.org/

e [ISO Online browsing platform: available at https://Www.iso.org/obp
NOTE For the purposes of this document “earth” and “ground? have the same meaning.

3.1
charged device model
CD

ESD stress model that approximates-the discharge event that occurs when a charged
component is quickly discharged to another object at a different electrostatic potential

Notg 1 to entry: Charged device modél.is described in-ANSHESDA/JEDECJS-002-2014-[1] IEC 60749-28 [3].

Notg 2 to entry: This note only @pplies to the French language.

3.1)2
common ground point
gropunded device orJocation where the conductors of two or more ESD control items are bonfed

3.113
common.connection point
deVice onlocation where the conductors of two or more ESD control items are connected in
order o bring the ESD-—protective control items to the same electrical potential throlgh
equipotenttatbonding

314

equipotential bonding

electrical connection of-conductiveparts{or items used to control ESD} so that they are at
substantially the same voltage under normal and fault conditions

3.1.5

electrostatic discharge

ESD

rapid transfer of charge between bodies that are at different electrostatic potentials

Note-1-to-entry:—This note-only-applies to- the French-language-


https://www.electropedia.org/
https://www.iso.org/obp
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3.1.6

ESD control items

materials or products designed to either prevent the generation of static charge or dissipate
static charges that have been generated, or both, so as to prevent damage to ESD sensitive
devices

3.1.7

ESD protected area

EPA

area in which an ESDS can be handled with accepted risk of damage as a result of electrostatic

oo

3.1]8

ESD sensitive device
ESDS

sensitive device, integrated circuit or assembly that-may can be damaged by electrostatic-figlds
or-¢lectrostatic discharge

3.1]9
ESD withstand voltage
highest voltage level in an ESD stress model test that does pot.cause-device failure

Notg 1 to entry: The device passes all tested lower voltages.

3.1{10
functional ground
terrpinal used to connect parts to ground for reasons other than safety

3.1]11

human body model

HB

ESD stress model that approximates the discharge from the fingertip of a typical human beging

Notg 1 to entry: Human body mlodel is described in IEC 60749-26 [4].

Notd1%o entry- Machine modelis dagseribad in IEC 60749 27 31

Note 2 to-entry:—This note-only-applies to-the French-language-

3.1.12
organization
company, group or body that handles ESDS

Note 1 to entry: For the purposes of this document an organization can be an individual person.

3.1.13
protective earth
terminal used to connect parts to earth for safety reasons



https://iecnorm.com/api/?name=0731d92b685bcffc04ebd758a0ac197a
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3.1.14
unprotected ESDS |2
ESDS without ESD protective packaging or coverings

3.1.15
worksurface |3
surface where any type of work or processing can be performed on an unprotected ESDS

3.2 Abbreviated terms
CDM charge device model
EP
ES electrostatic discharge
ESDPS ESD sensitive devices
HBM human body model

>

electrostatic protected area

J

MM machine model

Rg resistance to ground

Rgp resistance to groundable point
Rp_) resistance point to point
Voot  Offset voltage

4 |Personnel safety

Thg procedures and equipment described in this document-may can expose personne] to
hazardous electrical conditions. Users of this, document are responsible for selecting equipmnent
that complies with applicable laws, regulatofy-codes and both external and internal policy. Ugers
are|cautioned that this document cannot.replace or supersede any requirements for persornel
safety.

Eleftrical hazard reduction practices shall be exercised and proper grounding instructions| for
eqyipment shall be followed.

5 [ESD control program

5.1 General
5.1|1 ESDcontrol program requirements

Thg ESDP control program shall include all the administrative and technical requirements of fhis

dog W y
canthe handlaed The nrgnni7nfinn shall establish _document, implnmnnf, maintain_and ve rify

Cat

the compliance of the program in accordance with the requirements of this document.

5.1.2 ESD control program manager or coordinator

The organization shall assign-apersen an ESD control program manager or coordinator with
the responsibility for implementing the requirements of this document including establishing,
documenting, maintaining, and verifying the compliance of the program. The roles may be
delegated to other sub-ordinate personnel appropriate to an organization’s requirements,
provided the ESD control program manager or coordinator retains managerial responsibility.

5.1.3 Tailoring
Fhis-standard,—or-portions—of-it,maynot-apply-to-all-applications—It is possible that for some

applications, some of the requirements of this document are not applicable. Tailoring is


This definition is added to differentiate between an ESDS item outside the packaging vs a device that has no ESD protection designed into the device.

For surfaces not explicitly covered in the standard, any surface where unprotected ESDS items are handled must meet the requirements of this standard. For example, conveyor belts are not explicitly stated in Table 3 but if an unprotected device is placed on it, then it is a worksurface.

https://iecnorm.com/api/?name=0731d92b685bcffc04ebd758a0ac197a
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accomplished by evaluating the applicability of each requirement for the specific application.
Upon completion of the evaluation, requirements may be-added; modified, or deleted. Tailoring
decisions, including rationale and technical justification, shall be documented. See Annex A for
more information. [4

5.2

ESD control program administrative requirements

5.2.1 ESD control program plan

The ESD control program shall document the lowest ESD withstand voltage(s) that can be

han

dled. By default, the values given in Clause 1 shall apply. The organization shall pre

are

an
req

The
full
req

5.2

The
pre

ESD control program plan that addresses each of the requirements of the program._Th
Llirements are:

training,
product qualification,
compliance verification,
grounding/bonding systems,
personnel grounding,
EPA requirements,
packaging systems,
marking.
plan is the principal document for implementing and verifying the program. The goal

implemented and integrated program that conforms to internal quality sys
Llirements. The plan shall apply to all applicable facets of the organization’s work.

2 Training plan

training plan shall define all personnel that are required to have ESD awareness
vention training. At a minimum, initial and recurrent ESD awareness and prevention train

shdll be provided to all personnel'who handle or otherwise come into contact with any ES

Init
fred

al training shall be providedibefore personnel handle ESD sensitive devices. The type
uency of ESD training for:personnel shall be defined in the training plan. The training

shdll include a requirementfer maintaining employee training records and shall document wh

the
org

records are stored. Training methods and the use of specific techniques are at
hnization’s discretion. The training plan shall include methods used by the organizatio

endure trainee comprehension and training adequacy.

3 Product qualification plan

pse

S a
em

and
ing
DS.
and
lan
ere
the
h to



Tailoring is often confused. Annex A is added to illustrate some examples of what tailoring is and what is not.

https://iecnorm.com/api/?name=0731d92b685bcffc04ebd758a0ac197a

A product qualification plan shall be established to ensure the ESD control items s@ by
the| organization meet the requirements identified in Table 2, Table 3 and T S

the usé of

dodument as well as other requirements as stated in this document. This incI
theltest methods and test limits identified in these tables.

Product qualification shall occur during the initial selection of the ESD c&g{rol item and before
initfal use. It may use any of the following qualification methods: N
N

a) [product specification review, CO
b) lindependent laboratory evaluation, or
c) [internal laboratory evaluation. &\Q/

Independent of the organization’s qualification meth quallflcatlon records shall include [the
tes{ method used, the test results obtained from method and the test limits. Also, [the
qudlification data shall include the environme conditioning used during the testing| as
deflned within the test method. The product q a\%cahon plan shall also include the location of
thelqualification records. [5

S
Ordanizations with facilities where the@nnual minimum relative humidity (RH) is above [the
environmental conditioning levels idgﬁ@led within the product qualification test method for epch
ESID control item can use this minimum value to qualify each item used within that facility.
However, any ESD control ite t leaves these facilities (for example, packaging) shall be
qudlified using the environme test requirements within the product qualification test methpds
idefitified in Table 2, Tabler3and Table 4 of this document. |6

Ordanizations that ¢ erify the use of ESD control items before adopting this documenit to
cerjify their ESD rol program can use compliance verification records to meet prodquct
qudlification re ents. These records shall cover a minimum of one year and refle¢t a
timg¢frame im ggxately before use as product qualification records. These records shall reflect
tes{ results t meet the compliance verification test limits identified in Table 2, Table 3 gnd
Tahle 4 s document.

Thd Tgé of compliance verification records for product qualification does not apply when |the
organization selects a footwear/flooring system as the personnel grounding method. When a
footwear/flooring system is selected, it shall be qualified using the environmental test
conditioning specified in the test methods identified in Table 2 or by the lowest RH at the facility
as described above. Product qualification shall be completed for each footwear and flooring
type combination used by the organization. |7

NOTE IEC TR 61340-5-2 [2] contains guidance for items not listed in Table 2 and Table 3 of this document.
5.2.4 Compliance verification plan

A compliance verification plan shall be established to ensure the organization’s fulfilment of the
requirements of the plan. Process monitoring (measurements) shall be conducted in
accordance with a compliance verification plan that identifies the technical requirements to be
verified, the measurement limits and the frequency at which those verifications shall occur. The


This requirement is added to ensure testing was done with the correct test method and correct environment. It is no longer acceptable for a product data sheet to simply state that the material conforms to a particular standard without the test report.

Qualification can now be done at the lowest RH level that is present at the facility. This only applies to ESD control items that remain in the facility. Packaging, for example, that leaves the facility must still be qualified in according to the standard that applies including the environmental conditioning.

Body voltage measurements are required for footwear/flooring systems. That measurement is not part of a compliance verification plan. This has lead to some confusion and the standard now makes it clear.
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compliance verification plan shall document the test methods used for process monitoring and
measurements. If the organization uses different test methods to replace those of this
document, the organization shall be able to show that the results achieved correlate with the
referenced standards. Where test methods are devised for testing items not covered in this
document, these shall be adequately documented including corresponding test limits.
Compliance verification records shall be established and maintained to provide evidence of
conformity to the technical requirements. The compliance verification plan shall document
where the records are stored.

The test equipment selected shall be capable of making the measurements defined in the

co "nlisnca varification nlan
ot ee—v-erreatror—piat=

Consideration should be taken regarding the lowest relative humidity levels experienged*by|the
orgpnization; some of the measurements should be made under these conditions.

NOTE Calibration certificates do not ensure test equipment is capable of making the required(measurements.
5.3| ESD control program plan technical requirements
5.3|1 General

Thg subclauses from 5.3.2 to 5.3.6 describe the essential technical requirements used in|the
devlelopment of an ESD control program.

Theg required limits are based on the test methods or standards listed in Table 1, Table 2,
Tahle 3 and Table 4 —he—semelicpeeveriiention ol rshall decuprentthe metheds voedto
verlfv the limite Thacsa nrocedures mavormav-notbe hased onthe test methods ineach-table
verfhythe+HRHS—neseproceauresay- o ayhot868,0aset-oRthetestmethoasSHh-eachtapte:
Tedt methods and corresnondinag - limits used bhv$he oraanization_that differ from- the test
He§t—MmMetRoasana—CcorrespoRrcig—HRRSUSea Ry he—-—organiZzatonthat—caier—+HHom—the{est
metlhods or refaerences in Tahles 1 to 2 cshall haNdacumented with 5 tachnieal iuctifieation that
memoasS-orfererencesHh—avesS+—10<o-ShanRegoctnemea-WinateCiHCa—juStHHeatoh{nRat
sugports their use.

Some of the technical elements listedSin Table 1 to Table 4 do not have a defined lower
res|stance limit. However, a minimumxr€sistance value-may can be required for safety reasgns.

Sed-relevant-National requirements-andfer can apply. For more information see the IEC 60364
[6] peries, IEC TS 60479-1 [4]7], IEC TS 60479-2 [8], IEC 61010-1 [9], and IEC 61140 [10] for
mofe information.

5.3|2 Grounding/equipotential bonding systems

In qrder to eliminate ESD damage, it is necessary to eliminate differences in potential betwgen
ESDS and other conductors that ESDS-might come into contact with such as personpel,
autpmated handling equipment, fixtures, and mobile equipment. All items that come into contact
with ESDS-and are capable of conducting electricity shall be connected to ground or electrically
bonded\in order to eliminate differences in potential. This can be achieved in three diffefent
ways:

e Grounding using protective earth

The first and preferred ESD ground is protective earth if available. In this case, the ESD
control elements and grounded personnel are connected to protective earth (see Figure 1).

e Grounding using functional ground

The second acceptable ESD ground is achieved through the use of a functional ground. This
conductor can be a ground rod, stake, or a separate wiring system that is bonded to-the-AC
ground protective earth at the main service panel (see Figure 1). In order to eliminate
differences in potential between protective earth and the functional ground system, the two
systems shall be electrically bonded together where possible.

e Equipotential bonding
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If a ground facility is not available, ESD protection can be achieved by connecting all of the
ESD control items together at a common connection point (see Figure 2). The maximum
resistance between any protective item and the common connection point shall comply with

the limits established for the protective items as per Table 2 and Table 3.

Whichever grounding/bonding system is selected, it shall be referred to as “ground” in the

remainder of this document.

CAUTION: Electrical wiring systems can be subject to local and national electrical codes and

regulatory requirements.

IEC

Key

1 \Vrist strap (band and ground cord)

2 \Vorksurface
3  C€ommon ground point
4 Kloor mat
5 FKloor
6 Protective earth or functignal ground (functional ground, if used, shall be bonded to protective earth)
Figure 1 — Schematic of an EPA with a ground reference
CAUTON:—Users-are-advised-to-consult-local-and-national-electrical codes—and-regulatipns
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4 /
5
IEC
Key
1 \Vrist strap and cord
2 \Vorksurface
3 Common connection point
4 Kloor mat
5 FKloor
Figure 2 — Schematic of an equipotential bonding system
Table 1 — Grounding/boending requirements
Technical requirement Grounding method Test method/standard Required limit(s)
Grdunding/bonding system | Protective earth National-electrical system | National electrical code

standard Not defined in limits Not defined in thig
this document. Additional document. Additional logal

local requirements can requirements can apply,
apply.
Functional ground National-electrical-system | Naltional-eleclrical-code

standard Not defined in Himits
this document. Additional . .
local requirements can H-the-pational-electrical
code-doesnot-specifya
apply. regquirement-then-The
resistance between
functional ground and
protective earth shall ngt
exceed 25 Q unless
otherwise specified.

Equipotential bonding See applicable See limits for each ESD

H } 4 £ feal it £ T okl
premetm g procesSST oM eontror e om—TaoTe

Table 2 and Table 3 and Table 3

5.3.3 Personnel grounding

All personnel shall be grounded or equipotentially bonded according to the requirements below
when handling ESDS. When personnel are seated at ESD protective workstations, they shall
be connected to ground via a wrist strap system or groundable static control garment system.

When garments are used to achieve personnel grounding, it shall be documented in the ESD
control program plan. The garment shall also meet the groundable static control garment system
resistance requirements defined in Table 2 and the groundable static control garment
requirements in Table 3. '8



A groundable static control garment system will connect a person to the grounding system. This is moved from Table 3 to Table 2. Table 2 are the requirements for grounding personal.
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For standing operations, personnel can be grounded via-a-wrist-strap-system-or-by-afootwear-
flooring-system any method from Table 2. When a footwear/flooring system is used, personnel
shall wear-ESD footwear for ESD control on both feet and the two following conditions shall be
met:

o the total resistance of the system (from the person, through the footwear and flooring to
ground) shall be less than 1,0 x 10° Q;

o the maximum body voltage generation shall be less than 100 V.

Table 2 — Personnel grounding requirements

| ] Prod lificati - i ificati
refiuirement item Test method Limits® Test method Lifmitsh
Pegsonnel Wrist-straps 1EC-81340-4-6 R<5%105Q or See-wrist-strap-system
greunding (bands-and user-defined-value
ground cords)
Wrist-band 1EC - 81340-4-8
resistance
——interior <1 x105Q Not-applicable
—exterior >1 %107 Q Notagpphicable
Wrist-strap Not-applicable IEG61340-4-6 | R<35x10"Q
system? Wrist strap
Al
Footwear EC 61340-4-3°¢ R <1 %108 0 See person/footwear system
Pe#sgn#eeaﬂeap |EC-61340-4-5 R&ep,gﬂggg 1EC61340-4-5 R&%QMQQQH
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Technical

Product qualification

Compliance verification

requirement - . - .
Test method(s) Required limit(s) Test method(s) Required limit(s)
Wrist strap system IEC 61340-4-6 System resistance IEC TS 61340-5-4 System resistance
- <3,5x%x 107 Q Wrist strap system <3,5x%x 107 Q
Groundable static System resistance IEC TS 61340-5-4 System resistance
7 i 7
control garment IEC 61340-4-9 <3,5x 107 Q Groundable static <3,5x 107 Q
system |9 control garment
system
Footwear/flooring @ System resistance IEC TS 61340-5-4 Resistance to
systems (shall <1x10°Q Person-footwear- groundable point ?
corfiply with Timits for nooring system <1 x10%Q
both system absolute value of
registance and body IEC 61340-4-5 body voltage IEC TS 61340-5-4 System resistahce °
voltage) <100V Person-footwear- < 1w 0% Q
(average of 5 flooring system
highest peaks)

A periodic body voltage generation test should be done to verify the voltage is less than™00 V.

use this resistance limit for compliance verification.

The required limit of < 1,0 x 10° Q is the maximum allowed value for the person-footwgat-floor system. The U
should establish an upper limit for the person-footwear system from the resistange.values that were measy
for product qualification for the footwear and the floor to comply with the < 10Q0")\/\body voltage generation,

ser
red
hnd

5.314 ESD protected areas (EPA)

5.3(4.1 Handling ESDS and access to EPA

Handling of ESDS without ESD protective covering or packaging shall be performed in an E
boundaries of the EPA shall be clearly identified as EPA boundaries (e.g. Caution si
indicating the existence of the EPA can beposted and conspicuous to personnel prior to e

The

to the EPA.)

NOTE An EPA can, for example, consist of-a building, an entire room or a single workstation.

Acdess to the EPA shall be limited'to personnel who have completed appropriate ESD train

Untrained individuals shall be.escorted by trained personnel while in an EPA.

PA.
gns
ntry

ng.

All haon-ecssantigl itetrfataore and iteme (nlactice and nanar) siich ac coffee cline food wra arc
AT ROR-ESSEMtAHHISHAtOS AR G HEMS(PaSHES AR GpPapPerH);—SHChaSCoOHeEe-CUPS; HOoO0G—Wia S
and nersonal itetmechall he removed from - the workstation or anv-oneration where unnrot tad
aRgperSoRa+HemRS-Sa—o e FemovVeaHOM e WOKSIaHoOR-oOaR)y- O peatoR-WRere-dhprot teG

For| thespurposes of this document, materials and objects with volume resistance and eif
surfaée résistance or point-to-point resistance, greater than or equal to 1,0 x 1011 Q, measy

in decordance-withEC 64340.2 Q’ are-considered-to-be-inswlators—40

The organization's ESD control program shall include a plan for handling insulators to mitigate
field induced damage. All nonessential insulators shall be separated from any ESDS item by at
least 30 cm. Areas can be designated within the EPA to store electrostatic charge generating
items provided the areas do not cause any of the requirements below to be exceeded 11. When
qualifying a process to be deployed in an EPA, process essential insulators shall be evaluated
in accordance with how the insulators will be used 12. The ESD threat associated with process

essential insulators or electrostatic field sources shall be evaluated to ensure that:

e the electrostatic field at the position where the ESDS are handled shall not exceed

5000 V/m;

or



A groundable static control garment system is now in Table 2 with personal grounding requirements.

Insulators were not defined in edition 2. This is added to define what is considered an insulator for this document.

Insulators are allowed in an EPA as long as they do not cause excessive fields where the ESDS item is handled.

Only materials used within a process need to be evaluated with insulators. Materials not found in the process or used in the process are not to be used to charge insulators.
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if the electrostatic potential measured at the surface of the process—required essential
insulator exceeds 2 000 V, the item shall be kept a minimum of 30 cm from the ESDS; and

if the electrostatic potential measured at the surface of the process—required essential
insulator exceeds 125 V, the item shall be kept a minimum of 2,5 cm from the ESDS.

Some of the electrostatic field or potential measurements should be taken at the lowest

exp

ected relative humidity experienced by the facility.

The
0CG
ele

NOT

NOT
isin

ESD threat associated with process essential insulators after normal handling that.ca
ur during the processing of ESDS items with materials in use in the EPA( or of
Ctrostatic field sources shall be evaluated to ensure that the above limits are pgikexceed

E 1 These measurements are made based on the frequency defined in the compliance verification plan.

the presence of the field

E 3 The accurate measurement of electrostatic fields requires\that the person making
hsurement is familiar with the operation of the measuring equipment. Most handheld me

the object has a minimum dimension of fixed size to obtain an accurate reading.

E 2 An ESD threatis considered a-metal-to-metal contact of the ESDS with a conductiVe object while the EB

uld
her
ed.

the
ers

Lire that the reading be taken at a fixed distance from the objéct. They also normally spegcify

NOTE 3 IEC TR 61340-5-2 [2] provides guidance on actions to_take if the measured electrostatic field or surface
potential exceeds the stated limits.

5.3/4.3 Isolated conductors

ANhbn actahlicshina-an - ESD control nlan _if aonductor that comes-into-contact with an E9DS
vVTTIoTT U\JLUUIIOIIIIIS AT OO CoTrTaoT 'Jlull, LLIW. SN A RAV AT Ava v ) | M T CTUTMToCo 1Mo ooTmtaoT Wit T ann oo
e cannot he arounded or eauinotentialhrBhonded toaether then the nrocecse chall ancure that
Re-cahRot-oe-grouhaeaorequipotentdanryoonGeatogetmerthe e procesSSSAa-ensure{nat
theldifference-in notential hetwean the ecahductor and the contact of the ESDS item-is less than
tHeraHrerence1hpotetia-oetweenthe-0enGuctoranGtie- ot o me=obo He1S1eSStah
35/

the purposes @f this document, materials and objects with surface resistance, point-to-p
stance or _Melume resistance less than 1,0 x 104 Q, measured in accordance
61340-23,-are considered to be conductors. 13

isolatéd conductor is a conductor with resistance to ground of greater than or equgq
x<09 Q, measured in accordance with IEC 61340-2-3 from point(s) that can contact ES

bint
vith

| to
DS.

Before a conductor that cannot be grounded or equipotentially bonded comes into contact with
an ESDS item, the process shall ensure that the potential difference between the isolated

con

ductor and ground is within £35 V.

This can be accomplished by measurement of the potential difference between the conductor
and ESDS and ground using a non-contact electrostatic voltmeter or a high impedance contact
electrostatic voltmeter.

For an isolated conductor that does not come into contact with an ESDS item, the requirements

for

insulators in 5.3.4.2 shall be met.

NOTE The 35V limit is related to the level achievable using ionizers selected to achieve the desired performance
when used in the process.


What is considered an isolated conductor was not clear. This defines what is an isolated conductor for this document.
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5.3.4.4 ESD control items

An EPA shall be established wherever ESD sensitive products are handled without ESD
protective covering or packaging. However, there are many different ways to establish an ESD
control program. Table 3 lists some optional ESD control items that can be used to control static
electricity. For those ESD control items that are selected for use in the ESD control program,
the required ranges for that item becomes mandatory.

If the limits in Table 3 are exceeded, the ESD control program shall include a tailoring statement
as required by 5.1.3.

Table 3 — EPA technical requirements
F I I-f. . a G I. .f- I. b
EPA ESD control
Fest-method Limits® thod Limits®
Working IEC 61340-2-3 R%MQQ IEC 61340-2-3 R&MQQ
surfaces;
storage-racks R <1 x10%0f
and-trolleys e
Wriststrap R ~<5x10°Q
. :
Flooring IEC61340-4-4%¢ R <1100 JEC-64340-4-1 R, <100
LeniEnden I B e e
100-V-and 100-\V-and
-1000-V-to -1000 V- to
|EC 61340-4-7 100 V)< 20-s EC 61340-4-7 100V} < 20-spbr
user defined
Offset voltage
< 235\ e
<+35V
Seating 1EC 61340-2-3 R%<_1_>F199Q IEC 61340-2-3 Rg<_1_x_m**g
{resistance to {resistance-to
groundable-point ground
FRoeE s FReRte ) measurements)
Staticcontrol  |1EB61340-4-9 R <tt0tq  [1EC64340-4-9 Ry, <4100
e
or or or or
" G . " G it
method method
1EC 61340-4-9 9. IEGC 61340-4-9 9.
Groyhdable Ry, <+x10%Q Ry, <+x10%0]
e
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Product qualification? Compliance verification
ESD control item
Test method Limits Test method Limits
Worksurface, IEC 61340-2-3 R <1x%x10°Q IEC TS 61340-5-4 |R <1 x10°Q
storage racks 9P Worksurfaces g
Rp_p<1 x 109Qd

Wrist strap (bands |[IEC 61340-4-6 <5x 10 Q
and ground cords)
Wristband IEC 61340-4-6 Interior
See Table 2
<1.0x105Q
Exterior
>1,0 x 107 Q
Mobile equipment |IEC 61340-2-3 R <1x109Q IEC TS 61340-5-4 [R < 1~xW0°Q
9p Mobile equipment g
90d
Ry < 1x10°Q
Wrigt strap bonding IEC TS 61340-5-4~R <5 x 10°Q
point Grounding/bonding E
Flopring IEC 61340-4-1b:¢ R <1%x10°Q IEC TS 61840-5-4 [R x 10°Q
9P Flooring E
9
Ry, < 1x10°Q
Fodtwear IEC 61340-4-3 R<1x108Q SgeTable 2
lonfzation IEC 61340-4-7 Decay (+1 000 V to [EC TS 61340-5-4 [Decay (+1 000 V td
+100 V and — 1 000 VW0 |[lonization +100 V and — 1 000 V
— 100 V) < 20 s or Gser to - 100 V) <20 s pr
defined user defined
Offset Voltage\(Peak) Offset Voltage (Pegk)
35 volts €V -35 volts <V o
790 VOIS Wloffset < 35 volts
< 35 volts
Sedting IEC 61340-2-3 RA21 x10°0Q IEC TS 61340-5-4 |R <1 x10°Q
N Seating ¢
Static control IEC 61340-4-9 R __<1x10"Q IEC TS 61340-5-4 |g_ <1 x10'""Q
garfnents PP Static control PP
garments
or or or or
user gdefined method |[user defined limit user defined user defined limit
method
Grdundable static .| [E€ 61340-4-9 R <1x10°Q IEC TS 61340-5-4 |R <1 x10°Q
control garments P Groundable static op
control garments

a8 |For general product qualification, the environmental conditions for testing shall be (12+ 3) % RH pnd
23 °C£2 °C. When not specified in the referenced IEC document, the minimum environmental conditiorjing
tinder fot product qualification should be 48 h.

b The maximum test voltage allowed Tor measuring ESD Tloorng that should be used for an ESD program
complying with this document is 100 V.

¢ If flooring is used for grounding personnel that handle ESDS refer to the system requirements in Table 2.

4 In situations where charged device model (CDM) damage is a concern, a minimum point to point resistance
limit of 1 x 10* Q is recommended.

5.3.5 Packaging

ESD protective packaging-and-package-marking shall be in accordance with customer contracts,
purchase orders, drawing or other documentation. When the contract, purchase order, drawing
or other documentation does not define ESD protective packaging, the organization shall define
ESD protective packaging requirements for ESDS within the plan based on IEC 61340-5-3.
Packaging, when required, shall be defined for all material movement within EPAs, between
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EPAs, between job sites, field service operations and to the customer. The requirements of
qualification and compliance verification are summarized in Table 4. 14

Table 4 — Packaging requirements

Technical
requirement

ESD Control Item

Product qualification

Compliance verification

Test method

Required limits

Test method

Required limits

IEC TS 61340-5-4

(bags only)

. . o 4 4
Conductive packaging| IEC 61340-2-3 R<1x10%Q Packaging R<1x10"Q
—_— - -
Pdckaging Dissipative packaging | IEC 61340-2-3 <1x 10" O Packaging <1 x 101\d
Electrostatic
discharge shielding IEC 61340-4-8 | Energy < 20 nJ IEC TS 61340-5-4\ » {1011 h

Packaging?®

a8 For intimate packaging only

5.3{6

Marking

ESDS, system or packaging marking shall be in accordance with customer contracts, purchgse
orders, drawing or other documentation. When the contract, purchase order, drawing or other
dodumentation does not define ESDS, system or packaging“marking, the organization| in
deVleloping the ESD control program plan, shall consider the néed for marking. If it is determihed

tha

marking is required, it shall be documented as part of’the plan.



Table 4 is new to this edition. It is a summary of requirements for packaging.
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This annex is deleted as the test method is now in IEC TS 61340-5-4.
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Annex A
(informative)

Tailoring examples 16

Tailoring allows users of IEC 61340-5-1 to modify or delete a requirement of the document if
the user can provide justification and technical rationale for the deviation or exclusion. Tailoring
as described in 5.1.3 requires that tailoring statements are documented, and are typically added
to an organization's ESD control program plan, and include the requirement(s) of IEC 61340-5-1

e.

tha

The
fror
org
evg
tail

word 'shall' or 'mandatory'. Tailoring statements derived by the organizati

and
req
or g

a)

are excluded or maodified as well as the technical jllefifir:\finn ar rationale for the chanag

Q

use of tailoring statements by an organization to deviate from or exclude a reglijren
n IEC 61340-5-1 in an ESD control program plan is often misunderstood oth
bnization and those trying to determine compliance with the document. T ost o
Ives from a misunderstanding of what is or is not a requirement within the ment. In
bring examples provided below, the affected requirement within IEC 613é\0; -1 includes

0 address wh
how the program deviates from IEC 61340-5-1 requirements (see@./ .3) shall include
Lirement within the document that is affected and the technical(gﬁq nale for the exclug
eviation from the requirement.

Examples of acceptable tailoring statements and rational@/()
- Example 1 ;\\

Tailoring statement: The upper resistance to %S‘Rd limit for worksurfaces used wi
cleanroom EPAs is less than 1,0 x 1010 Q ingfead of 1,0 x 10° Q as required for prog
qualification and compliance verification.

I[EC 61340-5-1 requirement affected: ?&\)Ie 3, product qualification and complia
verification 'resistance to groundablegiesistance' and 'resistance to ground' maxin
resistance limit of 1,0 x 109 Q as sQéé’(ed using IEC 61340-5-3 and IEC TS 61340-
respectively. Also, in 5.2.3 (prodt@ qualification plan) and 5.3.4 (compliance verifica
plan), the required test IimitsR@\/ided in Table 2, Table 3, and Table 4 shall be met

Technical rationale for deyjation: The organization has a cleanliness requirement
multiple cleanrooms wh SDS items are handled. The worksurface materials mee
cleanliness require ’e@s within these cleanrooms have resistance (resistance
ground) values th.ac.éxceed 1,0 x 109 Q but are less than 1,0 x 1010 Q. By ensu
these worksurfages and personnel are properly grounded, all ESDS items and persor
will be at t ame electrical potential, which the organization has verified
documenteﬁ?&asurements. The manufacturing process in the cleanrooms where th
worksurfaces are used is controlled, and yield rates for the end products produced h
been Qﬁ)table since the initial installation.

- EXx le 2

fgl' oring statement: The pulsed DC ceiling-mounted room ionization system utilize

ent
the
ten
the
the
ere
the
ion

hin
uct

nce
um
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for
ing
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ing
nel
vith
ese
ave

N in

\Sthis EPA will have Offset Voltage (Peak): -250 V < Vg0t < 250 V.

I[EC 61340-5-1 requirement affected: Table 3, Product Qualification and Complia
Verification lonization Offset Voltage (Peak): -35V <V et <35V,

nce

Technical rationale for deviation: The ESD sensitivity of wafers in front-end

manufacturing operations is significantly lower than after the dies are separated
ceiling-based room ionization system is used in the EPA's covered in this ESD Con

A
trol

plan. The purpose of this system is primarily for contamination control. It will be utilized
for reducing the charge on the many process essential insulators typically present in any
wafer fabrication facility. A wide-coverage (versus point-of-use) ionization system is

critical in any wafer fabrication facility to reduce electric fields on the many proc

€SS

essential insulators. In limited critical operations where a tighter offset is deemed
required by engineering or the ESD program manager, peak ionizer offset voltage

maximum specification is £35 V.
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b) Examples of unacceptable or unnecessary tailoring statements and rationale

Example 1

Tailoring statement: Seating as an ESD control item is not required because all
personnel shall wear a grounded wrist strap when seated inside an EPA.

I[EC 61340-5-1 requirement affected: Subclause 5.3.3 (personnel grounding), states:
"When personnel are seated at ESD protective workstations, they shall be connected to
ground via a wrist strap system or groundable static control garment system.”

Why is this tailoring statement unnecessary? The document does not require ESD
protective seating. ESD protective seating is one of many 'optional' ESD control items

personnel to be connected to a grounded wrist strap, and this is independent of her

tor EPAs provided In Table 3 of the document. The actual requirement Is for sﬁted
ESD protective seating is used.

Example 2

Tailoring statement: Nonessential insulators are not allowed inside m&)rganlzatm)n s
EPAs in designated areas. N

IEC 61340-5-1 requirement affected: Subclause 5.3.4.2 (insulafﬁ)'s), first paragrgph,
second sentence: "All nonessential insulators shall be separ$ from any ESDS ifem
by at least 30 cm". (b

Why is this tailoring statement unnecessary? By not |ng nonessential insulafors
inside EPAs, the IEC 61340-5-1 requirement to en Il nonessential insulators Jare
separated from ESDS items by 30 cm is met. A;\‘g(esult no tailoring statemenft is
required.

Example 3 Q

Tailoring statement: The lower resistanc Qground limit for worksurfaces used within
the EPAs is greater than 1,0 x 10° Q ir@d of 0 Q as required.

IEC 61340-5-1 requirement affectedi?, Table 3, product qualification and compliaphce
verification 'resistance to groun e point' and 'resistance to ground' mininjum
resistance limit of 0 Q as t ed using IEC 61340-2-3 and IEC TS 61340-5-4,
respectively. Also, in 5.2.3 (pg&ct qualification plan) and 5.2.4 (compliance verificafion
plan), the required test limi rovided in Table 3 shall be met.

Why is this tailoring st ent unnecessary? The lower limit established is within [the
limits of IEC 61340- ﬁ nce it is within the limits, tailoring is not required. This lower
limit will be the req ment of this facility.
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List of comments

The Machine Model is not used for device qualification anymore. Charge Device Model more

accurately describes metal to metal contact with devices. Isolated conductors have been in
standard for the last two editions and the reference to Machine Model is not needed.

the

This definition is added to differentiate between an ESDS item outside the packaging vs a

device that has no ESD protection designed into the device.

For surfaces not explicitly covered in the standard, any surface where unprotected ESDS items

explicitly stated in Table 3 but if an unprotected device is placed on it, then it is a worksurf:

Tailoring is often confused. Annex A is added to illustrate some examples of what tailorin
and what is not.

This requirement is added to ensure testing was done with the correct test;method and cor
environment. It is no longer acceptable for a product data sheet to simply state that the matg
conforms to a particular standard without the test report.

Qualification can now be done at the lowest RH level that is present at the facility. This q
applies to ESD control items that remain in the facility. Packaging, for example, that leaves
facility must still be qualified in according to the standard that applies including
environmental conditioning.

rect
rial

bnly
the
the

Body voltage measurements are required for footwear/flooring systems. That measurement is

not part of a compliance verification plan. This haS\lead to some confusion and the stand
now makes it clear.

A groundable static control garment system will connect a person to the grounding syst
This is moved from Table 3 to Table 2. Table 2 are the requirements for grounding person

A groundable static control garment* system is now in Table 2 with personal groung
requirements.

Insulators were not defined in"edition 2. This is added to define what is considered an insul
for this document.

Insulators are allowed in-an EPA as long as they do not cause excessive fields where the E§
item is handled.

Only materialsused within a process need to be evaluated with insulators. Materials not fo
in the process or used in the process are not to be used to charge insulators.

What is considered an isolated conductor was not clear. This defines what is an isolg
conduector for this document.

Table 4 is new to this edition. It is a summary of requirements for packaging.

ard

em.

Al

ing

Ator

DS

und

ted

This annex is deleted as the test method is now in IEC TS 61340-5-4.

This annex is added to show examples of what tailoring is and when tailoring is not needed.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

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

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization~comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to pronote internati
¢o-operation on all questions concerning standardization in the electrical and electronic fieldsy To this end
ih addition to other activities, IEC publishes International Standards, Technical Specifications,) I'echnical Rep

pnal
and
brts,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”). Their

reparation is entrusted to technical committees; any IEC National Committee interestéd/in the subject dealt
ay participate in this preparatory work. International, governmental and non-goverpmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with thé\International Organizatio

with
sing
h for

$tandardization (ISO) in accordance with conditions determined by agreement between the two organizatiors.

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internati

pnal

¢onsensus of opinion on the relevant subjects since each technical committee has representation from all

interested IEC National Committees.

I[EC Publications have the form of recommendations for international use and are accepted by IEC Nati

Committees in that sense. While all reasonable efforts are made_to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

pnal
IEC
any

IIh order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
fransparently to the maximum extent possible in their national and regional publications. Any divergence between
gny |IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the Idtter.

IIEC itself does not provide any attestation of cénformity. Independent certification bodies provide conformity

gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

\Il users should ensure that they have the,latest edition of this publication.

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts

any

and

embers of its technical committées. and IEC National Committees for any personal injury, property damage or

¢ther damage of any nature Wwhatsoever, whether direct or indirect, or for costs (including legal fees)
¢xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other

and
IEC

\ttention is drawn to_the\Normative references cited in this publication. Use of the referenced publications is

indispensable for thelcarrect application of this publication.

I[EC draws attention”to the possibility that the implementation of this document may involve the use o
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent righ
espect theréof~As of the date of publication of this document, IEC had not received notice of (a) patent(s),

ay be required to implement this document. However, implementers are cautioned that this may not repre
fhe latest-information, which may be obtained from the patent database available at https://patents.iec.ch.
ghall hot be held responsible for identifying any or all such patent rights.

(a)
sin
hich
sent
IEC

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

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

a)
b)
c)
d)

definitions have been added to the document;

updates to product qualification requirements;

subclause 5.3.3 now includes a reference to groundable static control garment systems
Table 2 was replaced;
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subclause 5.3.4.2 was updated to define what an insulator is;
subclause 5.3.4.3 was updated to include a definition for isolated conductor;

g) Table 3 was updated, technical items added, including a reference to IEC 61340-5-4 for

compliance verification testing;

h) Table 4 was added as a summary of the requirements in IEC 61340-5-3 and to include

requirements for compliance verification of packaging;

i) Annex A was replaced: the former Annex is no longer required. Annex A are examples of

tailoring.
Thgtextof this Mternationat Standard 1S based on the Tollowing documents.
Draft Report on voting
101/705A/FDIS 101/710/RVD

Ful
the

The

Thi
acc
at

des

A li
be

The
sta
spe

information on the voting for its approval can be found in the report on voting indicate
above table.

language used for the development of this International Standard is English.

5 document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availg
vww.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

5t of all parts in the IEC 61340 series, publisned under the general title Electrostatics,
ound on the IEC website.

committee has decided that the contents of this document will remain unchanged until
ility date indicated on the IEC website under webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

withdrawn, or

revised.

H in

i in
ble
are

can

the
the
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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 electrost

atic

discharges greater than or equal to 100 V human body model (HBM), 200 V charged device
model (CDM), and 35 V on isolated conductors. The 35 V limit is related to the level achievable

using ionizers specified in this document.

Any contact and physical separation of materials or flow of solids, liquids, or particle-la

Hen

gases can generate electrostatic charges. Common sources of ESD include charded:

pergonnel, conductors, common polymeric materials, and processing equipment. ESD dam
can occur when:

charged person or object comes into contact with an ESD sensitive device-(ESDS);

hge

. n ESDS comes into direct contact with a conductive surface while exposed to|an
lectrostatic field;
. charged ESDS comes into contact with another conductive surface which is at a diffefent

lectrical potential. This surface can be grounded or ungrounded:

Exgmples of ESDS are microcircuits, discrete semiconductors) thick and thin film resist

prs,

hybrid devices, printed circuit boards and piezoelectric crystals. It is possible to deternjine
device and item susceptibility by exposing the device ¢o* simulated ESD events. The HSD

withstand voltage determined by sensitivity tests using simulated ESD events does
negessarily represent the ability of the device to withs§tand ESD from real sources at that volt

not
hge

level. However, the levels of sensitivity are used, to establish a baseline of susceptibility qata
for |comparison of devices with equivalent part'numbers from different manufacturers. Three

different models have been used for qualification of electronic components — HBM, MM,

document covers the ESD contfdol program requirements necessary for setting u
program to handle ESDS, based on the historical experience of both military and commeri
orgpnizations. The fundamental ESD control principles that form the basis of this document
as follows.

void a discharge from any charged, conductive object (personnel and especially automg
handling equipment)sinto the ESDS. This can be accomplished by bonding or electric
onnecting all conductors in the environment, including personnel, to a known groung
ontrived ground’ (as on board ship or on aircraft). This attachment creates an equipoten
balance between all conducting objects and personnel. Electrostatic protection can
maintained—at a potential different from a “zero” voltage ground potential as long as
onductive objects in the system are at the same potential.

void)a discharge from any charged ESD sensitive device. Charging can result from di
ontact and separation or it can be induced by an electric field. Necessary insulators in

. In current practice devices are qualified only using HBM and CDM susceptibility testg.

and

b a
cial
are

ted
ally
or
tial
be
all

ect
the

environment cannot lose their electrostatic charge by attachment to ground. loniza

ion

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 workplace is
assessed to ensure that appropriate actions are implemented, according to the risk.
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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 can 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 can provide adequate protecti

on.

Outside an EPA, static discharge shielding materials are recommended. Whilst all of these
materials are not discussed in this document, it is important to recognize the differences in

their application. For more information see IEC 61340-5-3 and IEC TR 61340-5-5 [1]".

Each organization has different processes, and so will require a different blend of ESD

ed,

prevention measures for an optimum ESD control program. Measures should be selec
baged on technical necessity, and carefully documented in an ESD control program plan

tha

Tra
inv

with
und
Wit
qud
tec

Ap
Reg

rem
the

all concerned can be sure of the program requirements.

ning is an essential part of an ESD control program in order to ensure thatthe' persor
Ived understand the equipment and procedures they are to use in order to be\in complia

the ESD control program plan. Training is also essential in raising @wareness
erstanding of ESD issues. Without training, personnel are often a major .source of ESD 1
h training, they become an effective first line of defence against-ESD damage. Prog
lification ensures that equipment sourced for use in the ESD control program meets
nical requirements before it is placed in service.

ular compliance verification checks and tests are ‘essential to ensure that equipm
ains effective and that the ESD control program is-correctly implemented in compliance
ESD control program plan.

roduct qualification plan details the criteria to be used forrselection of ESD control items.

SO

nel
hce
and
isk.
uct
the

ent
vith

T Numbers in square brackets refer to the bibliography.
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ELECTROSTATICS -

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

1 Scope

Thig part of IEC 61340 applies to organizations that: manufacture, process, assemble, tins

all,

pagkage, label, service, test, inspect, transport, or otherwise handle electrical orcelectrgnic
parfs, assemblies and equipment with withstand voltages greater than or equal to 100"V hurphan
boqy model (HBM) and 200 V charge device model (CDM). Also, protectiop.from isoldted
conductors is addressed by limiting the voltage on isolated conductors to lessihah 35 V. E§DS
with lower withstand voltages can require additional control elements or-adjusted limits.

Processes designed to handle items that have lower ESD withstand voltage(s) can still cl
compliance to this document.

This document provides the requirements for an ESD control pregram. I[EC TR 61340-5-2
proyides guidance on the implementation of this document.

Thig document does not apply to electrically initiated explosive devices, flammable liqu
gases, and powders.

Theg purpose of this document is to provide the.administrative and technical requirements

aim

(2]

ds,

for

establishing, implementing, and maintaining an-ESD control program (hereinafter referred tg as

the|“program”).

2 |Normative references

Thg following documents are referred to in the text in such a way that some or all of their con
confstitutes requirements of this;document. For dated references, only the edition cited appl
Forl undated references, (the latest edition of the referenced document (including
amendments) applies.

IEQ 61340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistance
resistivity of solid materials used to avoid electrostatic charge accumulation

IEQ 613404-1", Electrostatics — Part 4-1: Standard test methods for specific application
Elettricalresistance of floor coverings and installed floors

ent
es.
any

and

IEQ61340-4-3_Electrostatics — Part 4-3: Standard test methods for Q’npr‘ifir‘ n’n’nlir‘nfinn

Footwear

IEC 61340-4-5, Electrostatics — Part 4-5: Standard test methods for specific application

S_

Methods 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

IEC 61340-4-7, Electrostatics — Part 4-7: Standard test methods for specific application
lonization

S_
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IEC 61340-4-8, Electrostatics — Part 4-8: Standard test methods for specific applications —
Electrostatic discharge shielding — Bags

IEC 61340-4-9, Electrostatics — Part 4-9: Standard test methods for specific applications —
Garments

IEC 61340-5-3, Electrostatics — Part 5-3: Protection of electronic devices from electrostatic
phenomena - Properties and requirements classification for packaging intended for
electrostatic discharge sensitive devices

IEQ TS 61340-5-4, Electrostatics — Part 5-4: Protection of electronic devices from electrostptic
phgnomena — Compliance verification

3 [Terms, definitions and abbreviated terms

3.1 Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

ISQ and IEC maintain terminological databases for use in standardization at the follow
addresses:

ng

o |[IEC Electropedia: available at https://www.electropedia.org/

e [ISO Online browsing platform: available at https://Www.iso.org/obp

NOTE For the purposes of this document “earth” and “ground? have the same meaning.

3.1
chgrged device model
CDM
ESD stress model that approximates-the discharge event that occurs when a charged
component is quickly discharged to ancther object at a different electrostatic potential

Notg 1 to entry: Charged device modélis described in IEC 60749-28 [3].

Notg 2 to entry: This note only @pplies to the French language.

3.1)2
common ground point
gropinded device or_location where the conductors of two or more ESD control items are bonfled

3.143
common.connection point
deVlice orylocation where the conductors of two or more ESD control items are connected in
order Mo bring the ESD control items to the same electrical potential through equipotential
bondimng

3.1.4

equipotential bonding

electrical connection of items used to control ESD so that they are at substantially the same
voltage under normal and fault conditions

3.1.5

electrostatic discharge

ESD

rapid transfer of charge between bodies that are at different electrostatic potentials
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3.1.6

ESD control items

materials or products designed to either prevent the generation of static charge or dissipate
static charges that have been generated, or both, so as to prevent damage to ESD sensitive
devices

3.1.7

ESD protected area

EPA

area in which an ESDS can be handled with accepted risk of damage as a result of electrostatic

disf\harna orfields
G- 0FHe1GS

3.1)8
ESD sensitive device
ESDS
sensitive device, integrated circuit or assembly that can be damaged by electrostatic discharge

3.1)9
ESD withstand voltage
highest voltage level in an ESD stress model test that does not causefailure

Notg 1 to entry: The device passes all tested lower voltages.

3.110
funictional ground
terrpinal used to connect parts to ground for reasons-ether than safety

3.1/11

human body model
HBM
ESD stress model that approximates the discharge from the fingertip of a typical human be
ontp a pin of a device with another pin-grounded

ng

Notg 1 to entry: Human body model is déscribed in IEC 60749-26 [4].

3.112
orﬂ‘anization
company, group or body that handles ESDS

Notg 1 to entry: For the purposes of this document an organization can be an individual person.

3.1)13
protective earth
terminal used to connect parts to earth for safety reasons

3.1{14
unprotected ESDS
ESDS without ESD protective packaging or coverings

3.1.15
worksurface
surface where any type of work or processing can be performed on an unprotected ESDS

3.2 Abbreviated terms

CDM charge device model

EPA electrostatic protected area
ESD electrostatic discharge
ESDS ESD sensitive devices
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HBM human body model

MM machine model

Rg resistance to ground

Rgp resistance to groundable point

Rp_p resistance point to point

Voriset  Offset voltage

4 Pclauulltﬂ aafr;ty

Thg procedures and equipment described in this document can expose personnel to hazard
elegtrical conditions. Users of this document are responsible for selecting equipment
complies with applicable laws, regulatory codes and both external and internal policy. Ug
are|cautioned that this document cannot replace or supersede any requirements’for persorj
safety.

Ele
eqy

5

5.1
5.1

The
dog

compliance of the program in accordance Wwith the requirements of this document.
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Ctrical hazard reduction practices shall be exercised and proper greunding instructions
ipment shall be followed.

ESD control program

General
1 ESD control program requirements

ESD control program shall include all the administrative and technical requirements of
ument. The organization shall establish{Zdocument, implement, maintain, and verify

2 ESD control program manager or coordinator

organization shall assignian ESD control program manager or coordinator with
pbonsibility for implementing’ the requirements of this document including establish
umenting, maintaining{ and verifying the compliance of the program. The roles may
pbgated to other sub-ordinate personnel appropriate to an organization’s requireme

3 Tailoring

possibfeythat for some applications, some of the requirements of this document are
licable=Tailoring is accomplished by evaluating the applicability of each requirement for
cific.dpplication. Upon completion of the evaluation, requirements may be modified

vided the ESD control program manager or coordinator retains managerial responsibility.
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bted” Tailoring decisions, including rationale and technical justification, shall be documen

See Annex A for more information.

5.2

ESD control program administrative requirements

5.21 ESD control program plan

The ESD control program shall document the lowest ESD withstand voltage(s) that can be
handled. By default, the values given in Clause 1 shall apply. The organization shall prepare
an ESD control program plan that addresses each of the requirements of the program. Those
requirements are:

training,

product qualification,
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e compliance verification,

e grounding/bonding systems,
e personnel grounding,

e EPA requirements,

e packaging systems,

e marking.

The plan is the principal document for implementing and verifying the program. The goal is a

f “ . Haalaemantad and mtacratad ey th ot nfaroa + ntaraal PTRPN H T QAL
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reguirements. The plan shall apply to all applicable facets of the organization’s work.

5.2)2 Training plan

Theg training plan shall define all personnel that are required to have ESD~awareness and
preyention training. At a minimum, initial and recurrent ESD awareness andprevention trairjing
shdll be provided to all personnel who handle or otherwise come into contact with any ESPS.
Initial training shall be provided before personnel handle ESD sensitivesdévices. The type and
frequency of ESD training for personnel shall be defined in the training plan. The training glan
shdll include a requirement for maintaining employee training records and shall document where
the| records are stored. Training methods and the use of specific techniques are at [the
orghnization’s discretion. The training plan shall include methods used by the organization to
engure trainee comprehension and training adequacy.

5.2]3 Product qualification plan

A product qualification plan shall be established:torensure the ESD control items selecteq by
the| organization meet the requirements identified in Table 2, Table 3 and Table 4 of this
dodument as well as other requirements as @stated in this document. This includes the us¢ of
the|test methods and test limits identified in.these tables.

Product qualification shall occur during-the initial selection of the ESD control item and before
initial use. It may use any of the following qualification methods:

a) [product specification review,
b) lindependent laboratory\evaluation, or

c) finternal laboratory«evaluation.

Independent of the erganization’s qualification method, qualification records shall include [the
tes{ method used, the test results obtained from that method, and the test limits. Also, [the
qudlification_ @data shall include the environmental conditioning used during the testing| as
deflned within the test method. The product qualification plan shall also include the location of
the|qualification records.

Ordanizations—with—facHites—where—the—annrual-minmum—retative—humidity(RH—is—abeve-the
environmental conditioning levels identified within the product qualification test method for each
ESD control item can use this minimum value to qualify each item used within that facility.
However, any ESD control item that leaves these facilities (for example, packaging) shall be
qualified using the environmental test requirements within the product qualification test methods

identified in Table 2, Table 3, and Table 4 of this document.

Organizations that can verify the use of ESD control items before adopting this document to
certify their ESD control program can use compliance verification records to meet product
qualification requirements. These records shall cover a minimum of one year and reflect a
timeframe immediately before use as product qualification records. These records shall reflect
test results that meet the compliance verification test limits identified in Table 2, Table 3 and
Table 4 of this document.
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The use of compliance verification records for product qualification does not apply when the
organization selects a footwear/flooring system as the personnel grounding method. When a
footwear/flooring system is selected, it shall be qualified using the environmental test
conditioning specified in the test methods identified in Table 2 or by the lowest RH at the facility
as described above. Product qualification shall be completed for each footwear and flooring
type combination used by the organization.

NOTE IEC TR 61340-5-2 [2] contains guidance for items not listed in Table 2 and Table 3 of this document.

5.2.4 Compliance verification plan

A cpmpliance verification plan shall be established to ensure the organization’s fulfiiment of|the
requirements of the plan. Process monitoring (measurements) shall be conduéted| in
accprdance with a compliance verification plan that identifies the technical requiremeénts tq be
verified, the measurement limits and the frequency at which those verifications shall .occur. The
compliance verification plan shall document the test methods used for process monitoring and
measurements. If the organization uses different test methods to repla¢e -those of this
dogument, the organization shall be able to show that the results achieved-\correlate with |the
refgrenced standards. Where test methods are devised for testing itemsynot covered in this
dodument, these shall be adequately documented including corrésponding test limits.
Cornpliance verification records shall be established and maintained“to provide evidence of
conformity to the technical requirements. The compliance verification plan shall document
whegre the records are stored.

Theg test equipment selected shall be capable of making the measurements defined in |the
compliance verification plan.

Consideration should be taken regarding the lowestrelative humidity levels experienced by|the
orgpnization; some of the measurements should\be made under these conditions.

NOTIE Calibration certificates do not ensure test equipment is capable of making the required measurements.
5.3| ESD control program plan technical requirements
5.3/1 General

Theg subclauses from 5.3.2 t0(5.3.6 describe the essential technical requirements used in|the
devielopment of an ESD control program.

1%
N

Thg required limits are based on the test methods or standards listed in Table 1, Tabl
Tahle 3 and Table(4,

Sore of thefd4echnical elements listed in Table 1 to Table 4 do not have a defined lower
res|stance.Jimit. However, a minimum resistance value can be required for safety reasons.

Nagonal requirements can apply. For more information see the IEC 60364 [6] serjes,
IE = ; = ; = ; ore

information.

5.3.2 Grounding/equipotential bonding systems

In order to eliminate ESD damage, it is necessary to eliminate differences in potential between
ESDS and other conductors that ESDS come into contact with such as personnel, automated
handling equipment, fixtures, and mobile equipment. All items that come into contact with ESDS
and are capable of conducting electricity shall be connected to ground or electrically bonded in
order to eliminate differences in potential. This can be achieved in three different ways:

e Grounding using protective earth

The first and preferred ESD ground is protective earth if available. In this case, the ESD
control elements and grounded personnel are connected to protective earth (see Figure 1).
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Grounding using functional ground

The second acceptable ESD ground is achieved through the use of a functional ground. This
conductor can be a ground rod, stake, or a separate wiring system that is bonded to
protective earth at the main service panel (see Figure 1). In order to eliminate differences
in potential between protective earth and the functional ground system, the two systems

shall be electrically bonded together where possible.

Equipotential bonding

If a ground facility is not available, ESD protection can be achieved by connecting all of the
ESD control items together at a common connection point (see Figure 2). The maximum
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the limits established for the protective items as per Table 2 and Table 3.

chever grounding/bonding system is selected, it shall be referred to as “ground” in
ainder of this document.

JTION: Electrical wiring systems can be subject to local and national electfical codes
Lilatory requirements.

IEC

Vrist strap (band and.ground cord)
Vorksurface

Common ground point

Floor mat

Floor

o O A W N

Protective earth or functional ground (functional ground. if used, shall be bonded to protective earth)

vith

the

and

Figure 1 — Schematic of an EPA with a ground reference
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4 /
5
IEC
Key
1 \Vrist strap and cord
2 \Vorksurface
3 Common connection point
4 floor mat
5 [loor
Figure 2 — Schematic of an equipotential bonding system
Table 1 — Grounding/hoending requirements
Technical requirement Grounding method Test method/standard Required limit(s)
Grqunding/bonding system |Protective earth Not defined in this Not defined in this
document. Additional local |document. Additional lo¢al
requirements can apply. requirements can apply
Functional-ground Not defined in this The resistance between
document. Additional local |functional ground and
requirements can apply. protective earth shall ngt

exceed 25 Q unless
otherwise specified.

Equipotential bonding See applicable See limits for each ESD
implementing process from | control item from Table P
Table 2 and Table 3 and Table 3

5.3]3 Personnel grounding

when handling ESDS. When personnel are seated at ESD protective workstations, they shall
be connected to ground via a wrist strap system or groundable static control garment system.

When garments are used to achieve personnel grounding, it shall be documented in the ESD
control program plan. The garment shall also meet the groundable static control garment system
resistance requirements defined in Table 2 and the groundable static control garment
requirements in Table 3.
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For standing operations, personnel can be grounded via any method from Table 2. When a
footwear/flooring system is used, personnel shall wear footwear for ESD control on both feet
and the two following conditions shall be met:

the total resistance of the system (from the person, through the footwear and flooring to

ground) shall be less than 1,0 x 10° Q;
the maximum body voltage generation shall be less than 100 V.

Table 2 — Personnel grounding requirements

Fechmicat B 1 + e el o 1 ra )
T rrouuct qudarimeduuni wuonpiIidrncce veriiieation

requirement

Test method(s)

Required limit(s)

Test method(s)

Required limit(s

Wrist strap system

System resistance

IEC TS 61340-5-4

System resistanc

14

IEC 61340-4-6 <3,5x 107 Q Wrist strap system <3,5% 107 Q

Groundable static System resistance IEC TS 61340-5-4 System resistancg
7 i 7
¢ontrol garment IEC 61340-4-9 <3,5x 107 Q Groundable static £3,5x 107 Q
system control garment
system

Fdotwear/flooring @ System resistance IEC TS 613404564 Resistance to

bystems (shall <1x10°Q Person-footwear- groundable point P
comply with limits for flooring-system <1x108Q
both system bsolut | f

IEC 61340-4-5 absolute value o IEC,TS 61340-5-4 System resistance P

reqistance and body
voltage)

body voltage
<100V

(average of 5

Person-footwear-
flooring system

<1x10°Q

highest peaks)

A periodic body voltage generation test should be done t@ yverify the voltage is less than 100 V.

The required limit of < 1,0 x 10° Q is the maximum allowed value for the person-footwear-floor system. The U
should establish an upper limit for the person-footwear’system from the resistance values that were measu
for product qualification for the footwear and the floor to comply with the < 100 V body voltage generation,
use this resistance limit for compliance verification.

ser
red
And

5.3
5.3

4 ESD protected areas (EPA)

4.1 Handling ESDS and'access to EPA

Handling of ESDS without ESD protective covering or packaging shall be performed in an E

The

ind
tot

boundaries of the.EPA shall be clearly identified as EPA boundaries (e.g. Caution si
cating the existence of the EPA can be posted and conspicuous to personnel prior to e
he EPA.)

NOTE An ERA\can, for example, consist of a building, an entire room or a single workstation.

Acdessto'the EPA shall be limited to personnel who have completed appropriate ESD train
Untrained individuals shall be escorted by trained personnel while in an EPA.

5.3

ons
ntry

ng.

4.2 Insulators

For the purposes of this document, materials and objects with volume resistance and either
surface resistance or point-to-point resistance, greater than or equal to 1,0 x 1011 Q, measured
in accordance with IEC 61340-2-3, are considered to be insulators.

The organization's ESD control program shall include a plan for handling insulators to mitigate
field induced damage. All nonessential insulators shall be separated from any ESDS item by at
least 30 cm. Areas can be designated within the EPA to store electrostatic charge generating
items provided the areas do not cause any of the requirements below to be exceeded. When
qualifying a process to be deployed in an EPA, process essential insulators shall be evaluated
in accordance with how the insulators will be used. The ESD threat associated with process
essential insulators or electrostatic field sources shall be evaluated to ensure that:
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the electrostatic field at the position where the ESDS are handled shall not exceed
5000 V/m;

if the electrostatic potential measured at the surface of the process essential insulator
exceeds 2 000 V, the item shall be kept a minimum of 30 cm from the ESDS; and

if the electrostatic potential measured at the surface of the process essential insulator
exceeds 125 V, the item shall be kept a minimum of 2,5 cm from the ESDS.

ield o notenti m k Nest

ity experienced by the facility.

ESD threat associated with process essential insulators after normal handling that cquld
r during the processing of ESDS items with materials in use in the EPA, or other
trostatic field sources shall be evaluated to ensure that the above limits are.not exceeded.

E 1 These measurements are made based on the frequency defined in the compliane€ verification plan.

E 2 An ESD threat is considered a contact of the ESDS with a conductive object while the ESDS is in the
ence of the field

accurate measurement of electrostatic fields requires™ that the person making [the

measurement is familiar with the operation of the measuringéequipment. Most handheld meters

req
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NOT
potg

5.3
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IEC

An
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Thi
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Lire that the reading be taken at a fixed distance from the‘object. They also normally spegify
the object has a minimum dimension of fixed size to ‘obtain an accurate reading.

E 3 IEC TR 61340-5-2 [2] provides guidance on actions to take if the measured electrostatic field or surface
ntial exceeds the stated limits.

4.3 Isolated conductors

the purposes of this document, materials and objects with surface resistance, point-to-ppint
stance or volume resistance leSs than 1,0 x 104 Q, measured in accordance \With
61340-2-3, are considered to be“conductors.

isolated conductor is a conductor with resistance to ground of greater than or equal to
x 109 Q, measured in dceordance with IEC 61340-2-3 from point(s) that can contact ESPS.

pre a conductor that'cannot be grounded or equipotentially bonded comes into contact with
ESDS item, th€ ;process shall ensure that the potential difference between the isolgted
ductor and ground is within £35 V.

5 can be.dccomplished by measurement of the potential difference between the condu¢tor
ESDPS.and ground using a non-contact electrostatic voltmeter or a high impedance contact
ctrostatic voltmeter.

For
for

an isolated conductor that does not come into contact with an ESDS item, the requirements
insulators in 5.3.4.2 shall be met.

NOTE The 35V limit is related to the level achievable using ionizers selected to achieve the desired performance
when used in the process.

5.3.44 ESD control items

An

EPA shall be established wherever ESD sensitive products are handled without ESD

protective covering or packaging. However, there are many different ways to establish an ESD

con

trol program. Table 3 lists some optional ESD control items that can be used to control static

electricity. For those ESD control items that are selected for use in the ESD control program,

the

required ranges for that item becomes mandatory.
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If the limits in Table 3 are exceeded, the ESD control program shall include a tailoring statement
as required by 5.1.3.

Table 3 — EPA technical requirements

Product qualification? Compliance verification
ESD control item
Test method Limits Test method Limits
Worksurface, IEC 61340-2-3 R <1x10°Q IEC TS 61340-5-4 [R <1 x10°Q
storage racks 9P Worksurfaces g
| R" — 1x109Q4d
Wrilst strap (bands |IEC 61340-4-6 <5x10%Q
and ground cords)
Wrigtband IEC 61340-4-6 Interior
5 See Table 2
<1,0x10°Q
Exterior
>1,0 x 107 Q
Mobile equipment [IEC 61340-2-3 R <1x10°Q IEC TS 61340=5-4 |R <1 x10°Q
9p Mobile equipment g
Ry, <1x 109Qd
Wript strap bonding IEC TS 61340-5-4 (R <5x10Q
poipt Grounding/bonding g
Flopring IEC 61340-4-1P:¢ R <1x10°Q IEC TS 61340-5-4 (R x 109 Q
op Flooring 9
9
Rp_p <1%x10°Q
Foqtwear IEC 61340-4-3 R<1x108Q See Table 2
lonjzation IEC 61340-4-7 Decay (+1.000 V to IEC TS 61340-5-4 [Decay (+1 000 V tdg
+100 Vkand — 1 000 V to |lonization +100 V and - 1 000 V
—100\V) < 20 s or user to—100V)<20s pr
defined user defined
Offset Voltage (Peak) Offset Voltage (Pegk)
35 volts < V =35 volts <V ¢ ot
799 VOIS = Vofiset < 35 volts
< 35 volts
Sedting IEC 61340%2-3 R _<1x10°Q IEC TS 61340-5-4 (R <1 x10°Q
op Seating g
Static control IEC 6,1340-4-9 R __<1x10"Q IEC TS 61340-5-4 |g_<1x10'""'Q
garments PP Static control PP
garments
or or or or
user defined method |user defined limit user defined user defined limit
method
Grdundable static |IEC 61340-4-9 Rgp <1x10°Q IEC TS 61340-5-4 Rgp <1x10°Q
contret 3a||||v||to Grottdable—statie
control garments

a8 For general product qualification, the environmental conditions for testing shall be (12+ 3) % RH and
23 °C £ 2 °C. When not specified in the referenced IEC document, the minimum environmental conditioning
time for product qualification should be 48 h.

The maximum test voltage allowed for measuring ESD flooring that should be used for an ESD program
complying with this document is 100 V.

¢ If flooring is used for grounding personnel that handle ESDS refer to the system requirements in Table 2.

In situations where charged device model (CDM) damage is a concern, a minimum point to point resistance
limit of 1 x 10* Q is recommended.
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5.3.5 Packaging

ESD protective packaging shall be in accordance with customer contracts, purchase orders,
drawing or other documentation. When the contract, purchase order, drawing or other
documentation does not define ESD protective packaging, the organization shall define ESD
protective packaging requirements for ESDS within the plan based on IEC 61340-5-3.
Packaging, when required, shall be defined for all material movement within EPAs, between
EPAs, between job sites, field service operations and to the customer. The requirements of
qualification and compliance verification are summarized in Table 4.

Table 4 — Pacl . . |
. Product qualification Compliance verification
Te c.hnlcalt ESD Control Item
requiremen Test method Required limits Test method Required limjts
. . IEC TS 61340-5-4
o 4 4
Conductive packaging| IEC 61340-2-3 R<1x10%Q Packaging R<1x10°Q
T . R21x10*Qto |IEC TS 61340-54| R 21 x 10* Qfto
Pdckaging Dissipative packaging | IEC 61340-2-3 <1x10' Q Packagifig <1x 10" d
Electrostatic
discharge shielding IEC 61340-4-8 Energy < 20 nJ IECPTSk611f>4Oa-5-4 R<1x10"p
(bags only) ackaging
2  For intimate packaging only

5.3]6 Marking

ESDS, system or packaging marking shall be in accordance with customer contracts, purchpse
orders, drawing or other documentation. When-the contract, purchase order, drawing or ofher
dodumentation does not define ESDS, system or packaging marking, the organization} in
deVieloping the ESD control program plan, shall consider the need for marking. If it is determihed
that marking is required, it shall be documented as part of the plan.
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Annex A
(informative)

Tailoring examples

Tailoring allows users of IEC 61340-5-1 to modify or delete a requirement of the document if
the user can provide justification and technical rationale for the deviation or exclusion. Tailoring
as described in 5.1.3 requires that tailoring statements are documented, and are typically added
to an organization's ESD control program plan, and include the requirement(s) of IEC 61340-5-1
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a)

are excluded or maodified as well as the technical jlquifirntinn ar rationale for the rhnnc

use of tailoring statements by an organization to deviate from or exclude a requiren
n IEC 61340-5-1 in an ESD control program plan is often misunderstood by--both
Anization and those trying to determine compliance with the document. This“most o
Ives from a misunderstanding of what is or is not a requirement within the decument. In
bring examples provided below, the affected requirement within IEC 61340-5-1 includes
d 'shall' or 'mandatory'. Tailoring statements derived by the organization to address wh
how the program deviates from IEC 61340-5-1 requirements (see5¢1.3) shall include
Lirement within the document that is affected and the technical rationale for the exclus
eviation from the requirement.

Examples of acceptable tailoring statements and rationale!
—  Example 1

Tailoring statement: The upper resistance to ground limit for worksurfaces used wi
cleanroom EPAs is less than 1,0 x 1070 Q instead of 1,0 x 109 Q as required for prod
qualification and compliance verification.

IEC 61340-5-1 requirement affected: ¢Table 3, product qualification and complia
verification 'resistance to groundablecresistance' and 'resistance to ground' maxim
resistance limit of 1,0 x 109 Q as ‘tésted using IEC 61340-5-3 and IEC TS 61340-
respectively. Also, in 5.2.3 (produgt qualification plan) and 5.3.4 (compliance verifica
plan), the required test limits provided in Table 2, Table 3, and Table 4 shall be met

Technical rationale for deviation: The organization has a cleanliness requirement
multiple cleanrooms where ESDS items are handled. The worksurface materials mee
cleanliness requirements within these cleanrooms have resistance (resistance
ground) values that_éxceed 1,0 x 10% Q but are less than 1,0 x 1010 Q. By ensu
these worksurfages-and personnel are properly grounded, all ESDS items and persor
will be at thesame electrical potential, which the organization has verified
documented measurements. The manufacturing process in the cleanrooms where th
worksurfaces are used is controlled, and yield rates for the end products produced h
been atceptable since the initial installation.

—~ Example 2

Tailoring statement: The pulsed DC ceiling-mounted room ionization system utilize
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this EPA will have Offset Voltage (Peak): -250 V < V 450t < 250 V.

IEC 61340-5-1 requirement affected: Table 3, Product Qualification and Compliance

Verification lonization Offset Voltage (Peak): -35V <V <35V.

offset

Technical rationale for deviation: The ESD sensitivity of wafers in front-end

manufacturing operations is significantly lower than after the dies are separated
ceiling-based room ionization system is used in the EPA's covered in this ESD Con

A
trol

plan. The purpose of this system is primarily for contamination control. It will be utilized
for reducing the charge on the many process essential insulators typically present in any
wafer fabrication facility. A wide-coverage (versus point-of-use) ionization system is
critical in any wafer fabrication facility to reduce electric fields on the many process
essential insulators. In limited critical operations where a tighter offset is deemed
required by engineering or the ESD program manager, peak ionizer offset voltage

maximum specification is +35 V.
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b) Examples of unacceptable or unnecessary tailoring statements and rationale

Example 1

Tailoring statement: Seating as an ESD control item is not required because all
personnel shall wear a grounded wrist strap when seated inside an EPA.

IEC 61340-5-1 requirement affected: Subclause 5.3.3 (personnel grounding), states:
"When personnel are seated at ESD protective workstations, they shall be connected to
ground via a wrist strap system or groundable static control garment system.”

Why is this tailoring statement unnecessary? The document does not require ESD
protective seating. ESD protective seating is one of many 'optional' ESD control items

tor EPAs provided In Table 3 of the document. The actual requirement is for seﬂted
personnel to be connected to a grounded wrist strap, and this is independent of whether
ESD protective seating is used.

Example 2

Tailoring statement: Nonessential insulators are not allowed inside the.organizatign's
EPAs in designated areas.

IEC 61340-5-1 requirement affected: Subclause 5.3.4.2 (insulatars), first paragrgph,
second sentence: "All nonessential insulators shall be separated from any ESDS ifem
by at least 30 cm".

Why is this tailoring statement unnecessary? By not allowing nonessential insulafors
inside EPAs, the IEC 61340-5-1 requirement to ensure_all nonessential insulators |are
separated from ESDS items by 30 cm is met. As‘a@result, no tailoring statement is
required.

Example 3

Tailoring statement: The lower resistance ta ground limit for worksurfaces used within
the EPAs is greater than 1,0 x 10° Q instead of 0 Q as required.

IEC 61340-5-1 requirement affected:; Table 3, product qualification and compliahce
verification 'resistance to groundable point' and 'resistance to ground' minimum
resistance limit of 0Q as tested using IEC 61340-2-3 and I|EC TS 61340-5-4,
respectively. Also, in 5.2.3 (product qualification plan) and 5.2.4 (compliance verificafion
plan), the required test limits provided in Table 3 shall be met.

Why is this tailoring statement unnecessary? The lower limit established is within |the
limits of IEC 61340-5-4:/Since it is within the limits, tailoring is not required. This lower
limit will be the requirement of this facility.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

Partie 5-1: Protection des dispositifs électroniques contre
les phénoménes électrostatiques — Exigences générales

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatioh“compq
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IECavpour obje]
voriser la coopération internationale pour toutes les questions de normalisation dans( les’ domaines
I|électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Nofmes internationd
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles'au‘public (PAS) ef]
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée adeS comités d'études,
avaux desquels tout Comité national intéressé par le sujet traité peut pacticiper. Les organisaf
internationales, gouvernementales et non gouvernementales, en liaison avec I'lECY participent également
avaux. L'IEC collabore étroitement avec I'Organisation Internationale de‘Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techfiques représentent, dans la mesur
ossible, un accord international sur les sujets étudiés, étant donné que’les"Comités nationaux de I'lEC intére
ont représentés dans chaque comité d'études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrg
omme telles par les Comités nationaux de I'lEC. Tous les_géfforts raisonnables sont entrepris afin que |
'assure de l'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsabl
Iléventuelle mauvaise utilisation ou interprétation qui en est’faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationale,.les Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nation
t régionales. Toutes divergences entre toutes-Publications de I'lEC et toutes publications nationaleg
égionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

I'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de\eonformité et, dans certains secteurs, accédent aux marqueg
onformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificg
ihdépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandata
Yy compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'
pour tout préjudice causé\en cas de dommages corporels et matériels, ou de tout autre dommage de que
mature que ce soit, dipeete ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'
u au crédit qui lui‘est accordé.

I'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
néférencées-€st obligatoire pour une application correcte de la présente publication.

I'lEC attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation
u de plusieurs brevets. L'lEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de
roit’de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas
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motification qu'un ou plusieurs brevets pouvaient étre nécessaires a4 sa mise en application. Toutefois, il y a

lieu

d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 61340-5-1 a été établie par le comité d'études 101 de I'IEC: Electrostatique. Il s'agit d'une
Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2016. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

des définitions ont été ajoutées au document;
les exigences de qualification produit ont été mises a jour;

c) le 5.3.3 inclut désormais une a référence aux systemes de vétements de contréle des DES

d)
e)

pouvant étre reliés a la terre;
le Tableau 2 a été remplacé;
le 5.3.4.2 a été mis a jour pour définir ce qu'est un isolant;

f)
g)

h)
i)

Le

Le
aba

La

Ce

le 5.3.4.3 a été mis a jour pour inclure une définition de ce qu'est un conducteur isolé}

le Tableau 3 a été mis a jour, des éléments techniques ont été ajoutés, y compfis
référence a I'lEC 61340-5-4 pour les essais de vérification de conformité;

le Tableau 4 été ajouté pour récapituler les exigences de I'lEC 61340-5-3. et inclure
exigences relatives a la vérification de la conformité des emballages;

I'Annexe A été remplacée, I'ancienne annexe n'étant plus nécessaire..L'Annexe A do
des exemples d'adaptation.

exte de cette Norme internationale est issu des documents suiyants:

Projet Rapport dé, vete
101/705A/FDIS 101/740/RVD

apport de vote indiqué dans le tableau ci-dessus“donne toute information sur le vote ay
uti a son approbation.

angue employée pour I'élaboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon

Dirgctives ISO/IEC, Partie 1 et les-\Directives ISO/IEC, Supplément IEC, disponibles s

ww
I''E

v.iec.ch/members_experts/refdocs. Les principaux types de documents développés
C sont décrits plus en détaiksous www.iec.ch/publications.

Ung¢ liste de toutes les parties de la série IEC 61340, publiées sous le titre gén

Ele
Le

ind
rec

ctrostatique, se trouve sur le site web de I'lEC.

comité a décidé-que le contenu de ce document ne sera pas modifié avant la date de stab
quée sur le‘site web de I'lEC sous webstore.iec.ch dans les données relatives au documn
herché. Acette date, le document sera

recanduit,

une

les

hne

ant

es
pus
par

Bral

lité
ent

supprimeé, ou

révisé.
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INTRODUCTION

La présente partie de I''EC 61340 couvre les exigences nécessaires a la conception, a
I'établissement, a la mise en ceuvre et a la maintenance d'un programme de maitrise des
décharges électrostatiques (DES) pour les activités concernant: la fabrication, le traitement,
l'assemblage, l'installation, I'emballage, I'étiquetage, I'entretien, I'essai, I'examen, le transport
ou bien la manipulation des piéces, des ensembles et des équipements électriques ou
électroniques susceptibles d'étre endommagés par des décharges électrostatiques supérieures
ou égales a 100 V sur le modéle du corps humain (HBM, Human Body Model), 200 V sur le
modéle de dispositif chargé (CDM, Charged Device Model) et 35 V sur les conducteurs isolés.

La
pré

Tod

chargés de particules peuvent produire des charges électrostatiques. Des sources courar
DES comprennent: le personnel, les conducteurs, les matériaux polymérés-courants et le

de
ma

Les

dispositifs hybrides, les cartes de circuits imprimés‘et les cristaux piézoélectriques constity

des
en
deét
néc
de
les
réfé
ont
pra
et (
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sent document.

t contact et toute séparation physique de matériaux ou flux de solides, liquides ou

ériel de traitement. Les DES peuvent engendrer des dommages quand:

une personne ou un objet chargé entre en contact avec un dispOsitif sensible aux [
(ESDS, ESD Sensitive device);

un ESDS entre en contact direct avec une surface conductrice alors qu'il est exposé 3
champ électrostatique;

un ESDS chargé entre en contact avec une autre surface.conductrice qui est a un poter
électrique différent. Cette surface peut étre mise a |aderre ou non.

microcircuits, les semiconducteurs discrets, les\tésistances a couche rigide et mince,

exemples d'ESDS. Il est possible de déterminer la susceptibilité du dispositif et de I'élém
exposant le dispositif a des événemenis DES simulés. La tension de tenue aux D
brminée par I'essai de sensibilité utilisant\des événements DES simulés, ne représente
essairement 'aptitude du dispositif arésister aux DES issues de sources réelles a ce niv
ension. Cependant, les niveaux deisensibilité sont utilisés afin d'établir une référence p
données de susceptibilité lors~de la comparaison de dispositifs qui possédent
rences de piece equivalentes. provenant de différents fabricants. Trois modéles différe
été utilisés pour la qualification des composants électroniques (HBM, MM et CDM).
ique, les dispositifs sont\gualifiés uniquement par le biais d'essais de susceptibilité H
DM.

brésent document couvre les exigences du programme de maftrise des DES nécessaire

ablissement d'unprogramme pour la manipulation des ESDS, en se fondant sur I'expérie

5 le

gaz
tes

ES

un

tiel

les
ent
ent
ES,
bas
Bau
our
des
nts

En
BM

s a
nce
de

les
ant

personnel, a une terre existante ou provoquée (comme a bord d'un navire ou d'un avion).
Cette fixation crée un équilibre équipotentiel entre tous les objets conducteurs et le
personnel. La protection électrostatique peut étre maintenue a un potentiel différent d'un
potentiel de terre de tension "zéro" tant que tous les objets conducteurs du systéme sont

au méme potentiel.
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Eviter une décharge de tout dispositif sensible aux DES qui est chargé. La charge p
résulter d'un contact direct et d'une séparation, ou peut étre induite par un champ électriq

eut
ue.

Les isolants nécessaires dans l'environnement ne peuvent pas perdre leur charge

électrostatique par liaison a la terre. Les systemes d'ionisation assurent une neutralisat
des charges sur ces isolants nécessaires (les matériaux de cartes de circuits et certa
emballages de dispositifs constituent des exemples d'isolants nécessaires). Le danger
DES provoqué par les charges électrostatiques sur les isolants nécessaires sur le lieu
travail est évalué pour s'assurer que les actions adéquates sont mises en ceuvre, en fonct
du risque.

A l'extérieur d'une zone protégée contre les décharges électrostatiques (ci-ap

e contrbler les éléments ci-dessus; de ce fait, un emballage de protection contre les-[
ensibles aux DES dans des matériaux de protection contre les décharges électrostatiqu
'une EPA, les matériaux de blindage contre les décharges électrostatiques s
recommandés. Alors que tous ces matériaux ne sont pas examinés dans le preés

plus d'informations, se reporter a I'lEC 61340-5-3 et I''EC TR 61340-5-5 [1]".

s la mesure ou chaque organisation posséde des processus distincts, un ensemble diffé
mesures de prévention contre les DES est nécessaire pour accomplir un programme

hnique et de les documenter avec soin dans le cadrecsd'un plan de programme de mait

ion
ins
de
de
ion

rés
ble
ES

peut étre exigé. La protection contre les DES peut étre effectuée en enfermant lesprodpits

€s,

bien que le type de matériau dépende de la situation et de la destination. A l'interieur d'tine
EPA, les matériaux antistatiques peuvent procurer une protection adéquate! A I'extérieur

ont
ent

ocument, il est important de reconnaitre les différences concernant4&éur application. Four

ent
de

trise des DES optimal. Il convient de choisir ces mesures”en se fondant sur la nécespité
rise

degq DES, de telle sorte que toutes les parties concerfiées puissent étre slires des exigenges

du

La
s'a

progédures qu'il doit utiliser afin de respecter le plan du programme de maitrise des DES

brogramme.

formation constitue une partie essentielle duprogramme de maitrise des DES qui perme

de

gsurer que le personnel concerné a une bonne connaissance de I'équipement ainsi que fdes

La

formation joue également un rdle important pour accroitre la sensibilisation aux problématiqpes

des DES et leur compréhension. Sans“formation, le personnel constitue souvent une so
jeure de risque de DES. En suivant une formation, le personnel devient une premiére ligne

ma

efficace de défense contre les, dommages liés aux DES. La qualification produit permet
gsurer que I'équipement destiné a étre utilisé dans le cadre du programme de maitrise des

s'a
DE

Un
ma

De

I'équipement)demeure efficace, mais également que le programme de maitrise des DES
mis| en ceuvre de maniére correcte conformément au plan du programme de maftrise des D

1

5 satisfait aux exigences techniques avant de le mettre en service.

plan de qualification® produit décrit les critéres a utiliser pour le choix des éléments
trise des DES.

¢ vérifications de la conformité et des essais réguliers sont essentiels pour s'assurer

Les chiffres entre crochets renvoient a la Bibliographie.

rce

de

de

Hue
est
ES.
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ELECTROSTATIQUE -

Partie 5-1: Protection des dispositifs électroniques contre les
phénomeénes électrostatiques — Exigences générales

1 Domaine d'application

La présente partie de I'lEC 61340 s'applique aux organisations concernant: la fabrication|, le
traifement, I'assemblage, l'installation, I'emballage, I'étiquetage, I'entretien, I'essai,(l'examen,
le tfansport ou bien la manipulation des piéces, des ensembles et des équipements.électrigues
ou Electroniques qui présentent des tensions de tenue supérieures ou égales-a/100 V sullr le
mogléle du corps humain (HBM) et 200 V sur le modéle de dispositif chargé (CBM). En outre,
la protection des conducteurs isolés est procurée en limitant la tension sur les conductdurs
isoles a moins de 35 V. Les ESDS qui présentent des tensions de tenueyinférieures peuvent
exiger des éléments de maitrise supplémentaires ou des limites adaptées. Les procespus
concus pour manipuler des éléments qui présentent une ou plusieurs' tensions de tenue pux
DES inférieures peuvent toujours étre déclarés conformes au présent document.

Le présent document fournit les exigences relatives a un pfogramme de maitrise des DES.
L'ITHC TR 61340-5-2 [2] fournit des recommandations pour la mise en ceuvre du prégent
dodument.

Le présent document ne s'applique pas aux dispaositifs explosifs a déclenchement électronigue
ni qux liquides, gaz et poudres inflammables.

L'objectif du présent document est de fournir les exigences administratives et techniques pour
I'établissement, la mise en ceuvre et laymaintenance d'un programme de maitrise des DES
(ci-pprés dénommé "programme").

2 |Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou pgrtie
de [leur contenu, des.exigences du présent document. Pour les références datées, squle
I'édjition citée s'applique. Pour les références non datées, la derniére édition du documen{ de
réfgrence s'applique’ (y compris les éventuels amendements).

IEQ 61340-2=3, Electrostatique — Partie 2-3: Méthodes d'essais pour la détermination d¢ la
rés|stancexet de la résistivité des matériaux solides destinés a éviter les charges
élegtrostatiques

IEC 61340-4-1, Electrostatique - Partie 4-1: Méthodes d'essai normalisées pour des
applications spécifiques — Résistance électrique des revétements de sol et des sols finis

IEC 61340-4-3, Electrostatique — Partie 4-3: Méthodes d'essai normalisées pour des
applications spécifiques — Chaussures

IEC 61340-4-5, Electrostatique — Partie 4-5: Méthodes d'essai normalisées pour des
applications spécifiques — Méthodes de caractérisation de la protection électrostatique des
chaussures et des revétements de sol par rapport a une personne

IEC 61340-4-6, Electrostatique — Partie 4-6: Méthodes d'essai normalisées pour des
applications spécifiques — Bracelets de conduction dissipative
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IEC 61340-4-7, Electrostatique — Partie 4-7: Méthodes d'essai normalisées pour des
applications spécifiques — lonisation

IEC 61340-4-8, Electrostatique — Partie 4-8: Méthodes d'essai normalisées pour des
applications spécifiques — Blindage contre les décharges électrostatiques — Sacs

IEC 61340-4-9, Electrostatique — Partie 4-9: Méthodes d'essai normalisées pour des
applications spécifiques — Vétements

IEC 61340-5-3, Electrostatique — Partie 5-3: Protection des dispositifs électroniques contre les
phdnomeénes électrostatiques — Classification des propriétés et des exigences relativegs a
I'empballage destiné aux dispositifs sensibles aux décharges électrostatiques

IEQ TS 61340-5-4, Electrostatics — Part 5-4: Protection of electronic devices from, electrostatic
phgnomena — Compliance verification (disponible en anglais seulement)

3 |[Termes, définitions et abréviations

3.1 Termes et définitions

Podr les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisges
en pormalisation, consultables aux adresses suivantes;

e |[IEC Electropedia: disponible a I'adresse https:/Mvww.electropedia.org/
e [ISO Online browsing platform: disponible a'adresse https://www.iso.org/obp

NOTE Pour les besoins du présent document, lesstermes "terre" et "masse" ont la méme signification.

3.1
mogdeéle de dispositif chargé
CDM
mogléle de contraintes DES quj'se rapproche de I'événement de décharge qui survient lorsqy'un
composant chargé est déchargé rapidement sur un autre objet qui posséde un potentiel
éle¢trostatique différent

Notg 1 a 'article: Le modéle de dispositif chargé est décrit dans I'lEC 60749-28 [3].

Notg 2 a l'article: Wklabréviation "CDM" est dérivée du terme anglais développé correspondant "charged degvice
model".

3.1)2
poi{.t de terre commun

dispasitif ou emplacement relié a la terre ou ont reliés les conducteurs de deux éléments de

ric doc NEC ~ Ao
maHSe—aeso=oot PTOS

3.1.3

point commun de connexion

dispositif ou emplacement ou sont reliés les conducteurs de deux éléments de maitrise
des DES ou plus de maniére a porter les éléments de maitrise des DES au méme potentiel
électrique a travers une liaison équipotentielle

3.1.4

liaison équipotentielle

connexion électrique d'éléments utilisés pour la maitrise des DES de sorte qu'ils soient
pratiquement a la méme tension dans des conditions normales ou de défaut
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3.1.5
décharge électrostatique
DES
transfert rapide de charges entre des corps qui ont des potentiels électrostatiques différents

3.1.6

éléments de maitrise des DES
matériaux ou produits congus pour empécher la production de charges électrostatiques ou
dissiper des charges électrostatiques qui ont été produites, ou les deux, dans le but de prévenir

I'en

dommagement de dispositifs sensibles aux DES

3.1)7
zornje protégée contre les DES

EP

zone ou un ESDS peut étre manipulé avec un risque toléré de dommages résultant d'
dédharge ou de champs électrostatiques

3.1]8
dispositif sensible aux DES
ESDS

dis
éle

ositif sensible, circuit intégré ou assemblage qui peut étre endommagé par des déchar
ctrostatiques

ne

jes

Notg 1 a l'article: L'abréviation "ESDS" est dérivée du terme anglais développé correspondant "ESD sensjitive

devi

3.1

niv
deéf

he"

9

tenfion de tenue aux DES

au maximal de tension dans un essai de medéle de contraintes DES qui n'entraine pas
pillance

Notg 1 a 'article: Le dispositif résiste a toutes Iés\tensions d'essai plus faibles.

3.1

10

bornne de terre fonctionnelle

bor

3.1
mo
HB
mo

pul
mis|

ne utilisée pour relier des parties a la terre pour des raisons autres que la sécurité

11

déle du corps humain
M
Hele de contraintes DES qui se rapproche de I'événement de décharge qui survient entr
be du doigt.d'un étre humain type placée sur une broche d'un dispositif et une autre bro
le a la terre

Notg 1 al'article: Le modéle du corps humain est décrit dans I'lEC 60749-26 [4].

3.1

de

b |a
che

19
Ly

organisation
société, groupe ou entité qui gére les ESDS

Note 1 a l'article: Pour les besoins du présent document, une organisation peut étre un individu.

3.1.13
borne de terre de sécurité

bor

ne utilisée pour relier des parties a la terre pour des raisons de sécurité

3.1.14
ESDS non protégé
ESDS sans revétement ni emballage de protection contre les DES
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3.1.15
surface de travail
surface ou tout type de travail ou de traitement peut étre effectué sur un ESDS non protégé

3.2 Abréviations

CDM (Charge Device Model) modéle de dispositif chargé

EPA (Electrostatics Protected Area) zone protégée contre les décharges électrostatiques
DES décharge électrostatique

ESDS (ESD sensitive devices) dispositifs sensibles aux DES

HBM (human body model) modéle du corps humain

MM (machine model) modéle de machine

Rg résistance a la terre

Rgp résistance au point de mise a la terre
Rp_) résistance point a point

Vokset tension offset

Led procédures et I'équipement décrits dans le présent document peuvent exposer le persor

ad
de
ext

peut pas remplacer ni annuler les exigences relatives a la sécurité du personnel.

Deg pratiques de réduction du danger électrique doivent étre mises en ceuvre, et les instructi

de mise a la terre adéquates pour I'équipement doivent étre suivies.

5 [Programme de maitrise dés DES

5.1 Généralités

511 Exigences du‘programme de maitrise des DES

Le programme de(maitrise des DES doit inclure I'ensemble des exigences administrative
techniques du _présent document. L'organisation doit établir, documenter, mettre en ceu
asslurer la maintenance et vérifier la conformité du programme selon les exigences du prés
dodument,

5.1|2 Gestionnaire ou coordinateur du programme de maitrise des DES

Sécurité du personnel

s conditions électriques dangereuses. |l appartient aux utilisateurs du présent docun
Choisir un matériel qui satisfait aux lois, aux codes‘réglementaires, ainsi qu'aux politiq
brieures et intérieures en vigueur. Les utilisatetrs sont avertis que le présent document

nel
ent
ues

ne

pns

5 et
re,
ent

L'organisation doit désigner un gestionnaire ou coordinateur du programme de maitrise des
DES qui a laresponsabilité de mettre en ceuvre les exigences du présent document, notamment
d'établir, de documenter, d'assurer la maintenance et de vérifier la conformité du programme.
Les rbles peuvent étre délégués a un autre personnel subalterne adapté aux exigences d'une
organisation, a condition que le gestionnaire ou coordinateur du programme de mafitrise des
DES conserve la responsabilité managériale.
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5.1.3 Personnalisation

Pour certaines applications, il est possible que certaines des exigences du présent document
ne s'appliquent pas. Une personnalisation est réalisée en évaluant I'applicabilité de chaque
exigence par rapport a I'application spécifique. A I'issue de I'évaluation, des exigences peuvent
étre modifiées ou supprimées. Les décisions de personnalisation, y compris les justificatifs et
les justifications techniques, doivent étre documentées. Pour plus d'informations, se reporter a
I'Annexe A.

5.2 Exigences administratives du programme de maitrise des DES

5.2{1 Plan du programme de maitrise des DES

Le programme de maitrise des DES doit documenter la ou les tensions de tenue auX DES|les
plu$ basses qui peuvent étre traitées. Par défaut, les valeurs données a I'Article 1 doivent
s'appliquer. L'organisation doit élaborer un plan de programme de maitrise des BES qui coyvre
chdcune des exigences du programme. Ces exigences sont:

e [la formation;

e [la qualification produit;

e [la vérification de conformité;

o [les systémes de mise a la terre/liaison;
¢ |la mise a la terre du personnel;

o [les exigences relatives a I'EPA,;

o |les systémes d'emballage;

¢ |le marquage.

Le plan constitue le document principal poura mise en ceuvre et la vérification du programme.
L'olbjectif est d'élaborer un programme entierement mis en ceuvre et intégré qui satisfait pux
exiiences du systéme de qualité interne. Le plan doit s'appliquer a I'ensemble des faceftes
pertinentes des travaux de l'organisation.

5.2{2 Plan de formation

Le plan de formation doit déterminer I'ensemble du personnel qui doit recevoir des formatipns
de [sensibilisation et prévention concernant les DES. Au minimum, une formation initialg et
réclirrente de sensibilisation et de prévention concernant les DES doit étre fournie a I'ensenyble
du personnel qui manipule ou entre en contact avec tout ESDS. La formation initiale doit ¢tre
profiguée avantique le personnel ne manipule des dispositifs sensibles aux DES. Le type gt la
fréquence des formations du personnel aux DES doivent étre déterminés dans le plan| de
formation. Iceyplan de formation doit inclure une exigence pour la conservation des rapportd de
formationsdes employés et doit indiquer I'endroit ou sont stockés ces rapports. Les méthofes
de formation et l'utilisation de techniques spécifiques sont a la discrétion de I'organisation] Le
plapn~de formation doit inclure les méthodes utilisées par I'organisation pour vérifieq la
comprehension des stagiaires et 'adequation des formations.

5.2.3 Plan de qualification produit

Un plan de qualification produit doit étre établi pour s'assurer que les éléments de maitrise
des DES choisis par l'organisation satisfont aux exigences identifiées dans le Tableau 2, le
Tableau 3 et le Tableau 4 du présent document ainsi qu'a d'autres exigences spécifiées dans
le présent document. Cela comprend [l'utilisation des méthodes d'essai et des limites d'essai
identifiées dans ces tableaux.
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