IEC 61340-5-3:2022-04 CMV(en)

IEC 61340-5-3

Edition 3.0 2022-04

INTERNATIONAL
STANDARD
Q
X
Qv
S
PREREN "
D‘Q’
S
<</C)
Elgctrostatics — O\

e

P3rt 5-3: Protection of electronic devices f
P%perties and requirements classification‘for
I

ctrostatic discharge sensitive devchjQQ~

N

electrostatic phenomena —
packaging intended for



https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

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

IEC Secretariat Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch

Switzertand

Aboyt the IEC
The |International Electrotechnical Commission (IEC) is the leading global organization that prepares and)publifhes
Intenational Standards for all electrical, electronic and related technologies.

Abolt IEC publications
The ftechnical content of IEC publications is kept under constant review by the IEC. Please make sure that you havg the
latedt edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform IEC Products & Services Portal “products.iec.ch
The fadvanced search enables to find IEC publications by a Discover our powerful search~engine and read freely all the
varigty of criteria (reference number, text, technical publications previews. With”a subscription you will alyvays
committee, ...). It also gives information on projects, replaced have access to up to date,content tailored to your needs.
and withdrawn publications.
. i i i Electropedia - wwwelectropedia.org

IEC ust Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechnology,
Stay| up to date on all new IEC publications. Just Published  containing morethan 22 300 terminological entries in English
deta|ls all new publigations released. Available online and and French With equivalent terms in 19 additional langudges.
oncd a month by email. Also krown as the International Electrotechnical Vocablary

(IEVY.online.
IEC Customer Service Centre - webstore.iec.ch/csc

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



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

IEC 61340-5-3

Edition 3.0 2022-04
COMMENTED VERSION

INTERNATIONAL
STANDARD

colour
inside

El

pctrostatics —

Part 5-3: Protection of electronic devices from electrostatic phenomena —
Prioperties and requirements classification'for packaging intended for

el

pctrostatic discharge sensitive devices

INTERNATIONAL

EL

ECTROTECHNICAL

COMMISSION

ICS 17.220.99; 29.020

ISBN 978-2-8322-1103-7

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

-2- IEC 61340-5-3:2022 CMV © |IEC 2022

CONTENTS

FOREWORD ...t e e e e e e e e e et e e e e e e e e e e e 4
INTRODU CTION Lottt et e et et e e et et e et e e et ea e aeraenaeaaas 6
1 S o0} o 1= Y PP 7
2 NOMaAtIVE FEIBIENCES .. it it e e e e e 7
3  Terms, definitions and abbreviated terms.........cccoiiiiiiii 7
31 Terms and definitions LT
B.2 Abbreviated M ..o .9
L S I 1= Y1 T o T o e ST S I .9
5 | Packaging application requirement ...l .9
b. 1 GENETAL .. i P e 9
.2 Inside an EPA ... D .9
b.3 Outside an EPA ... .o .10
6 | Classification of ESD packaging material properties.................. b .10
5.1 =Y 1Y = .10
I.Z Material resistance properties ......cooeiiiii i e .10
6.2.1 GeNEral ..o A .10
6.2.2 Resistance of conductive materials .........cah oo .10
6.2.3 Resistance of dissipative materials<{).Y . ..o 1
6.2.4 Resistance of insulating materialssr......coooiiiiiii 1
6.3 Material electrostatic shielding properties...........cooiiiiiii i 1
6.3.1 Electrostatic discharge shielding ..........coooviiiiiiii 1
6.3.2 Electrostatic field shielding .........ccooiiiiii e .1
7 | Technical requirements for ESD)\protective packaging ..........coooviiiiiiiiiiiiiii e .11
T Packaging and materialproperties .........coooii i .
T.2 Packaging marking (. . e .13
7.2.1 Classification)symbol ... .13
7.2.2 Packaging classification............ccooviiiiii .13
7.2.3 TraC@ability ...ouene .14
Annex A (informative) Guidance on ESD packaging material-guidance.............................. .15
\. 1 Environment and device Sensitivity.........coooiiiiiii .15
A.1.1 L= a1 - T .15
A 1.2 ENVIrONMENt . e .15
AM.3 Device SeNSItIVITY. ... .16
A.2 Equipotential boNding ..o 17
A.3 Dissipative material for intimate contact ... 17
A4 Packaging from incoming material to the pointof use.............ccoooiiiin . 17
A.5 Periodic VErifiCation ........cin i 18

A.6 Examples of measurement procedures for qualification and verification of
0= Ted €= T | o T R0 PP 19
Annex B (informative) Device damage ........ccouiiniiiiiiii i 21
B.1 Damage from ESD .. ..o 21
B.2 Discharge t0 @ deVICE .....c.iuiii e 21

B.2.1 Eosnenbechimeda R 0L end eclatad condiciors [Discharge (o

device from external ObJects ..o 21
B.2.2 Retained charge on a packaging .......coooiiiiiiiii e 21


https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

IEC 61340-5-3:2022 CMV © |IEC 2022 -3-

B.3 Discharge from a floating device (CDM) ..o, 21
B.3.1 Charged-device-model{CBM) Discharges from devices in an electric field....21
B.3.2 Fribo-electrification Discharges from tribo-electrified devices ..............ooc.een. 21

Annex C (informative) Guidance on electric field shielding..............cooo 22
Annex D (informative) Low charging material property........cocooviiiiiiiiiii e 23
=71 o 1o Yo 1= o 1 Y/ 24
LISt Of COMIMIE NS et e e 25
Figure 1 — Example of packaging label (*Primary function code).........c..cooiviiiin .13
Figure A.1 — Examples of EPA configurations ..............ocoiiiiiiiiiiii S .16
Fighre A.2 — Application of ESD protective packaging .........ccccoovviiiiiiiiiiiiii e e .18
Tahle 1 — Test methods for electrostatic protective packaging .............cc.c..sliinininnnn. 12
Tahle 2 — Test methods and requirements for electrostatic discharge shielding

[OF=Te (€= T 11 o T UL S .13
Tahle 3 — Primary function code/ and ESD classification symbol. . ., .14
Tahle A.1 — Packaging characteristics for environmental consideration.............................. .15

Tahle A.2 — Examples of qualification and verification of packaging ........................ooll. .19



https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

-4 - IEC 61340-5-3:2022 CMV © |IEC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 5-3: Protection of electronic devices from electrostatic phenomena —
Properties and requirements classification for packaging intended for

1)

2)

3)

4)

5)

6)

7)

8)

9)

This ecommented version (CMV) of the official standard IEC 61340-5-3:2022 edition

etectrostatic discharge sensitive devices
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
o-operation on all questions concerning standardization in the electrical and electronicields. To this end
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
fnay participate in this preparatory work. International, governmental and non-goveriimental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with\the International Organizatio
btandardization (ISO) in accordance with conditions determined by agreement between the two organizatior

The formal decisions or agreements of IEC on technical matters expressy.as nearly as possible, an internati
onsensus of opinion on the relevant subjects since each technical eommittee has representation fron
interested IEC National Committees.

[EC Publications have the form of recommendations for interhational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are/made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible ‘for the way in which they are used or for
misinterpretation by any end user.

IIn order to promote international uniformity, IEC National Committees undertake to apply IEC Publicaf
fransparently to the maximum extent possible in theipnational and regional publications. Any divergence betw

[EC itself does not provide any attestation oficonformity. Independent certification bodies provide confor
assessment services and, in some areas, (access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

A\l users should ensure that they have'the latest edition of this publication.

No liability shall attach to IEC or"itfs directors, employees, servants or agents including individual experts
mmembers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees)
¢xpenses arising out of\ the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

\ttention is drawn/tothe Normative references cited in this publication. Use of the referenced publicatior
indispensable for the’correct application of this publication.

A\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of p3
fights. IEC~shall not be held responsible for identifying any or all such patent rights.
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allgws-the user to identify the changes made to the previous IEC 61340-5-3:2015 edifion
2.0. Futhermore, comments from IEC TC 101 experts are provided to explain the reasons
of the most relevant changes.

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 61340-5-3 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 2015. This edition

con

stitutes a technical revision.

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

a)
b)

reference to IEC 61340-4-101[1]2 was removed;

material resistance property "electrostatic field shielding" was removed:;

Ful
the
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acc
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The
sta
spe

the requirement for electrostatic discharge shielding was changed from 50 nJ to 20 nJj
[Table 1 — footnote "b" was changed to mention the two-point probe in IEC 613402-3;
"shall be marked" was changed to "should be marked" in 7.2.2 and 7.2.3;

Table 3 — the classification symbol and the primary function code F was remeved;
Table A.2 — references to IEC TS 61340-5-4 [2] and IEC TR 61340-5-5 [3] were added;
Annex C — guidance regarding electric field shielding was added;

Annex D — low charging material property was added.

text of this International Standard is based on the following documents:
Draft Reporton voting
101/649/FDIS 101/660/RVD

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, availa

vww.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www:iec.ch/standardsdev/publications.

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

committee has.decided that the contents of this document will remain unchanged until
pility 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,

H in

1 in
ble
are

can

the
the

replaced by a revised edition, or

amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication 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.

1 Withdrawn.

2 Numbers in square brackets refer to the bibliography.
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INTRODUCTION

Packaging is necessary to protect electrostatic discharge sensitive devices (ESDSs) from static
electricity and electrostatic discharge (ESD) damage as well as |1 physical and environmental
damage during manufacture, transportation and storage.



Text was added to emphasize this document is meant for protection from static electricity.
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ELECTROSTATICS -

Part 5-3: Protection of electronic devices from electrostatic phenomena -
Properties and requirements classification for packaging intended for

electrostatic discharge sensitive devices

1 [Scope

This part of IEC 61340 defines the ESD protective packaging properties—nreeded required to
prolect-electrostatic-discharge ESD sensitive devices (ESDSs) through all phases of|product|on,
rewmork/ and maintenance, transport and storage. Test methods are referenced/to evalyate
padkaging and packaging materials for these product and material properties. Performance
limits are provided.

Thip document does not address protection from electromagnetic interference (EMI),
ele¢tromagnetic pulsing (EMP) or protection of-velatile-materials ejecirically initiated explogive
maferials or devices | 2.

2 |Normative references

Thg following documents are referred to in the text in‘such a way that some or all of their confent
constitutes requirements of this document. For dated references, only the edition cited appljes.
For| undated references, the latest edition, . of-'the referenced document (including pny
amendments) applies.

IEQ 61340-2-3, Electrostatics — Part 2-8s Methods of test for determining the resistance and
res|stivity of solid-ptanar materials used to avoid electrostatic charge accumulation

IEQ 61340-4-8, Electrostatics .~ Part 4-8: Standard test methods for specific applications —
Eletrtrostatic discharge shielding — Bags

IEAQ 681340-4-10 Flectrostatics Daort A.10- Standard test methods for snecific_annlications
L= OO U o, 7o 0TS olailrocy T arc—T LAY A AACINAVACI AT I AvEe iy R R AV R AT A Lu iy B \J'JUUI”U UrJrJHUUlIUI =4
Two-pointresistance-measurements |3

IEA 80417 Ceanhiral cuyumhpole nr 1yea nn aapinmaent (availahla  at  httn-//waann aranhieal
T U Ty R ulul“vul I TTTOUTY TOT uaov TT V\a’Ul’Jlll\/lll \uvulluulv A= a9 Ill-lrl-ll VVVVVV.qurJII oTT
symbols.info/equipment) 4

3 |Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp



http://www.electropedia.org/
http://www.iso.org/obp
To further limit the scope of the document. This document does not address explosive environments.

The two point probe test method was withdrawn and now is part of IEC 61340-2-3.

Withdrawn as symbols from this document are not used.
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3.11

electrostatic discharge

ESD

rapid transfer of charge between bodies at different electrostatic potentials

3.1

.2

eleetrostatic-discharge ESD sensitive device
ESDS

sen

sitive device, integrated circuit or assembly that-may can be damaged by electrostatic fields

or €

Notg

Notg

3.1
ESI
EP/
are
dis

SEH:

3.1

lectrostatic discharge

1 to entry: See Clause B.2 and Clause B.3 in Annex B.

3
D protected area
A
B in which an ESDS can be handled with acceptable risk of damage:caused by electrost
harge or fields

Figure A.1 in Annex A.

4

unprotected area

UP.
are

Notq

SEH:

3.1
inti
ma

3.1
pro
ma

3.1
sed
ma
pad

n
B outside an EPA

e m e e sl e e e menme b bene o cn b

Figure A.1in Annex A.

5
mate packaging
erial which makes contact with’an ESDS

6
ximity packaging
erial not makingontact with an ESDS and which is used to enclose one or more devic

7

ondary packaging

erial used primarily to give additional physical protection to the outside of proximity-paek{
kaging

atic

hge

3.1

.0

volume resistance

Ry

ratio of a DC voltage (V) applied between two electrodes placed on two (opposite) surfaces of
a specimen and the current (A) between the electrodes

Note 1 to entry: Volume resistance is expressed in Q.

3.1.9

poi
R

nt-to-point resistance

p-p
ratio of a DC voltage (V) applied between two electrodes on a surface of a specimen and the
current (A) between the electrodes
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Note 1 to entry: The electrode configuration for point-to-point resistance measurements is usually a pair of circular
faced electrodes with a defined distance apart.

Note 2 to entry: Point-to-point resistance is expressed in Q.

3.1.10

surface resistance

Rg

ratio of a DC voltage (V) applied between two electrodes in a defined configuration on a surface
of a specimen and the current (A) between the electrodes

Note_1 _to enfry: he electrode configuration for surface resistance measurement is usually a pair of parallel
rectangular electrodes or a pair of circular concentric electrodes.

Notg 2 to entry: Surface resistance is expressed in Q.

3.2| Abbreviated terms

CDM charged device model

EM electromagnetic interference
EMP electromagnetic pulsing

EP
ESI
ESDS electrostatic discharge sensitive device

>

ESD protected area

O

electrostatic discharge

HBM human body model
MM Machine-model 5
UPA unprotected area

4 |Tailoring

This document, or portions thereof,-mayxdoes not necessarily apply to all applications. Tailofing
is accomplished by evaluating the applicability of each requirement for the specific applicat|on.
Upon completion of the evaluation;-requirements may be added, modified or deleted.

Tailoring decisions, including-rationale, shall be documented.

5 |Packaging application requirement

5.1 General

Trapsportation and storage of ESDSs require packaging that provides protection ffom
elegtrostatic hazards (for example from an electrostatic discharge). Within an EPA in which all
ESD risks are well controlled, it is possible that ESD protective packaging—may will nof| be
nedessary.

5.2 Inside an EPA

Packaging used within an EPA shall consist of dissipative or conductive materials for intimate
contact.

Additional protection can be necessary for items sensitive to < 100 V for HBM, < 200 V for CDM
and < 35 V for isolated conductors, depending on application and program plan requirements. |6

NOTE Dissipative materials are preferred for intimate packaging in situations where charged device model (CDM)
damage is a concern.



Machine model is no longer used to characterize ESDS items.

This now addresses more than just HBM. Caution was added for CDM devices and isolated conductors. This is now consistent with IEC 61340-5-1.

https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439
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5.3 Outside an EPA

Transportation and storage of sensitive products outside of an EPA shall-require be done in
packaging that provides both

a) dissipative or conductive materials for intimate contact,

b) a structure that provides electrostatic discharge shielding.

If electrostatic field shielding materials are used to provide discharge shielding, a material that

provides a barrier to current flow should be used in combination with the electrostatic field
shielding material

NOTE Dissipative materials are preferred for intimate packaging in situations where charged device modelN(CPM)
dampge is a concern.

6 |Classification of ESD packaging material properties

6.1 General

Materials and-packages packaging that are useful in preventing damage to ESD sensifive
elegtronic devices exhibit certain properties. These properties include:
a) [resistance properties:

— conductive;

— dissipative;

b) |shielding properties:

— electrostatic discharge;

— electrostatic field;

c) |low charging properties:

Sed¢ Annex D. |7

6.2 Material resistance properties
6.2{1 General

Most standard packaging materials are electrically insulating and insulating materials refain
charge. Making the—package packaging less insulating provides a path for the charge to
disgipate from the‘*package packaging to a material at a lower potential.

Specific ranges of resistance are useful for different purposes. Packaging can be classified by
thege resistance ranges of the material used in its construction.

6.2{2 Resistance of conductive materials

Conductive materials-may can be surface conductive, volume conductive or both.

a) Surface conductive materials
Surface conductive materials shall have a surface resistance of < 1 x 104 Q.
b) Volume conductive materials

Volume conductive materials shall have a volume resistance of <1 x 104 Q .

NOTE The thickness of the material-might can have a significant influence on the measured value of volume
resistance.


Low charging requirement was added. Please note there are no defined requirements. An Annex D has been added for information on what this means.

https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439
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6.3
Ele

Sipative materials-may can be surface dissipative, volume dissipative or both.

Surface dissipative materials
Surface dissipative materials shall have a surface resistance = 1 x 104 and,'<'1 x 1011 (
Volume dissipative materials

E The thickness of the material-might can have a significant influence on the measured value of vol
tance.

4 Resistance of insulating materials
ctrostatic insulating materials-may can be surface insudlating, volume insulating or both.

Surface insulating materials
Electrostatic surface insulating materials have a surface resistance 21 x 1011 Q.
Volume insulating materials

Electrostatic volume insulating materials have a volume resistance = 1 x 1011 Q.

Material electrostatic shielding properties

rostatic discharges and fields thatiare external to the-package packaging.
1 Electrostatic discharge shielding

Ctrostatic dischargéishielding packaging is capable of attenuating an electrostatic discha
calculated energy allowed inside-a-statiec an electrostatic discharge shielding bag shal
than-56 20.nJ"| 9 when tested according to IEC 61340-4-8 or equivalent test met

jified to aceg@mmodate the product.

2 Electrostatic field shielding

\VVolume dissipative materials shall have a volume resistance = 1 x #0#and <1 x 1011 Q.

Lme

E Electrostatic shielding materials\protect packaged-sensitive—electronic—items ESDSs from the effecfs of

ge.
be
hod

ctrostatic field shielding packaging is capable of attenuating an electrostatic field.

See Annex C.

7

71

Technical requirements for ESD protective packaging

Packaging and material properties

Table 1 and Table 2 provide test methods for determining material classifications for finished
paeckages packaging and materials. When possible, testing shall be performed on the finished
package packaging. When testing cannot be performed on a finished-package packaging, the



Field shielding has been removed. Field shielding cannot be defined by resistance alone.

Requirement for discharge shielding has been reduced from 50 nJ to 20 nJ. Packaging meeting the 50 nJ requirement will be able to meet this reduced requirement.

https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439
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material classification shall be defined by the bulk material used for the production of the final

package packaging.

Other probes (electrodes) may be used providing the results correlate with the specified probes
(electrodes). In case of dispute, the probe (electrode) assemblies specified in IEC 61340-2-3
shall be used. 10

Table 1 — Test methods for electrostatic protective packaging

Material a L Lo
classifrcation Test method Method description Limits

Surfage IEC 61340-2-3 © Ry  Surface resistance <1%x10%4Q

condugtive

IEC 61340-2-3°:° R,_, Point-to-point resistance <1x10*Q¢
EC 61340 1ng 11 Rp_p Poi . . 1 194_Q_€

Volumne IEC 61340-2-3 © R,, Volume resistance <1x104qd

condutive

Electrbstatic IEC 61340-2-3 € Ry Surface resistance <1 x10%Q

field . 3 d

shieldlng 12 1EC-613840-2-3-° R, —Volume-resistance: <1079

Surfage IEC 61340-2-3 © Ry Surface resistance >1x104 to<1x10'" Q

dissipptive

IEC 61340-2-3 ¢ R, , Point-to-péintresistance 21x10*to<1x10[' Q¢
IEC 81340-4-10° R Poiffto-pointresistance | 2104 to <1 10'1-Q°

Volumne IEC 61340-2-3 © R, _\olume resistance >1%x104 to<1x10[1TQd

dissipptive

Surfage IEC 61340-2-3 © Ry~ Surface resistance >1x1011 Q

insulating

IEC-64340-4-10° IEC 61340-2-3 "€\ | R~ Point-to-point resistance |2 1 x 101" Q°

Volumne IEC 61340-2-3 © R,  Volume resistance >1x1011 qd

insulafing

a8 Fdr product qualification of packaging materials, the environmental conditions for preconditioning and testing shall
bel23 °C £ 2 °C and 12 % + 3 %-relative humidity. The preconditioning before the measurement shall be = 48|h.

b - . . . . . .
%%WM&MMDEDWmWS%mWW.
LE%@J%—%#%@HMS—&M#%H%%%RS%VMWT
IEC 61340-2-3 descfibeS point-to-point resistance measurements using two 2,5 kg electrodes. It also descr|bes a
twp-point probe for .point-to-point resistance measurements for non-planar materials and products with|small
stijuctures. Either'of these two test methods may be used. 13

¢ THe results 'ef/a measurement of Rp_p according to IEC 61340-2-3-e+1EC-61340-4-10 can be different compared to
the resylts\of a measurement of Rg according to IEC 61340-2-3 due to the usage of different probes.

4 THe'thickness of the material-might can have a significant influence on the values of a measured volume resisfance.

The requirement is the same despite the thickness of the material.

IEC 61340-2-3 describes test methods for the determination of the electrical resistance and resistivity of solid
materials in the range from 10 Q to 10'2 Q, and refers to other standards for measurements outside this range.
However, it is possible that the other test methods referred to-may will not be appropriate for measuring packaging
materials or products. Therefore, for the purposes stated in this table, any of the-concentricring—probe electrodes
specified in IEC 61340-2-3 shall be used. The instrumentation used shall be able to measure to below 103 Q; it is
acceptable for the open circuit voltage or voltage under load of the instrumentation used to be less than 10 V.



Other probes are allowed such as parallel bars as long as they can be correlated to defined probes.

All references to IEC 61340-4-10 have been removed. IEC 61340-4-10 has been withdrawn. The method has been incorporated into IEC 61340-2-3.

Electric field shielding has been removed. Resistance alone does not define field shielding.

Explanation of probes that are acceptable. The two point probe is now in IEC 61340-2-3.
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Table 2 - Test methods and requirements for electrostatic
discharge shielding packaging

Packaging system

Other ESD shielding

Shielding bags packaging design

Test method IEC 61340-4-8 User defined

Re

quirement Energy <50 20 nJ 14 — intimate packaging shall be dissipative or conductive

shall be included 2

— a barrier layer or a defined air gap attenuating ESD energy

No component of the packaging system shall cause ESD risk when taken within an EPA.

7.2
7.2
ESI

co

7.2

The
IEC

S
E

Packaging marking
1 Classification symbol

D protective packaging-shall should 15 be marked with the ESD claSsification symbol gi

in JEC 60417-6202:2013-06 [4] and as shown in Figure 1 or in acc¢ordance with custo

tracts, purchase orders, drawings or other documentation.

*

IEC 60417-6202:2013-06

IEC

Figure 1 — Example of packaging label (*Primary function code)

2 Packaging'classification

primary function code-shall should be marked below the ESD classification symbol give
60417-6202:2013-06 [4] and as shown in Table 3:

electrostatic discharge shielding;

ic_field-shielding:

ven
mer

C
D

electrostatic conductive;
electrostatic dissipative.


Requirement change from 50 nJ to 20 nJ. See 6.3.1.

This was changed from a requirement to a recommendation. Not all programmes need to have a classification symbol on the packaging.
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Table 3 — Primary function code/ and ESD classification symbol

Primary function code * Primary function ESD classification symbol

S Electrostatic discharge shielding m

C Electrostatic conductive m

D Electrostatic dissipative m

3

kaging—shall should be-marked supplied with information that allows traceability to

Traceability

kaging manufacturer'and to the manufacturer's date/ and lot code information.

date/llot code~shall allow traceabilitv_to
GateHOot A SAaHH—aho taeeabHit to

—
D



Symbol deleted as there is no test for field shielding in this document.

The paragraph above was changed to clarify recommended information on packaging. The shall (requirement) was removed and replaced with should (recommendation).
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A.1

A.1

Annex A
(informative)

Guidance on ESD packaging material-guidance

Environment and device sensitivity

| General

Env
ma

A
Sin

nro

ironment and device sensitivity are two primary considerations for selecting ESD packag
erials.

.2 Environment

e to I
acted agreag (EPA)  alactrostatic _cencitiv
ecteg—area—(t&=t } oStatc—Se Ht

ld ha'nlarad in H
+&

item is oUtside-an-HSD

ng

Sb

PTo

shg

oot o Patcu T4

an EPA, the ES
uld be placed in ESD protective packaging whenever the item is iR @UPA — see Table 4

Table A.1 — Packaging characteristics for environmental consideration

o

DS
\. 1.

em to be EPA UPA

packed Intimate Proximity Intimate Proximity

ES

Electrostatic Electrostatic As for inside EPA and | As for inside EPA a
DS conductive conductive or electrostatic electrostatic discha
or dissipative 2 dissipative discharge shielding ® | shielding ©

ge

For battery operated ESDSs, the selection of the material or the design of the packaging should ensure f
the battery does not become discharged.

Electrostatic discharge shielding property is ahly-reeded required when proximity packaging is not electrost
discharge shielding.

Electrostatic discharge shielding property is only required when intimate packaging is not electrost
discharge shielding.

hat

htic

htic
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IEC

OQ‘ Figure A.1 — Examples of EPA configurations

AA .3Q/Cﬁavice sensitivity

|ft|’§. Hrvitvofte-ESDS I the-devicesbet i | deoftheEPA, it

should be packaged using an electrostatic discharge shielding structure that also provides
protection against electrostatic fields (see Annex C).

However, if the sensitivity of the ESDS is known and the ESD threat environment is well
understood, the protection level of the packaging may be reduced.
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A.2 Equipotential bonding

While not always recognized as being a packaging consideration, equipotential bonding, or the
shunting of leads, can be an effective method to mitigate damage. By placing a conductive
shunt across device leads or card connectors, the various parts of the item share the same
electrical potential. While not necessarily at ground potential, the fact that parts of the item
share the same potential means that damaging current will not flow between them. Shunting
has limitations. Energy from direct discharge and electric fields-may can impact the item in a
manner that does not allow the energy to equalize through the shunt, but instead through the
device. ESD protective packaging that offers other protective properties is usually used in

H ' H Y L 1 <l
ComUII\JLIUII VWILTT ol TUTIin Ty UTVILTO.

A.3 Dissipative material for intimate contact

To pvoid rapid discharge of charged ESDSs due to contact with conductive surfaces leading to
chgrged device ESD risk, dissipative materials are preferred.

A.4 Packaging from incoming material to the point of use

Fighre-A-1+ Figure A.2 shows a simplified layout of a generic elec¢tronic packaging applicat|on.
Eagh area has the recommended ESD packaging material properties noted. As discussed in
A.1]13, if the item sensitivity and threats are documented, the fevel of protective packaging fan
be reduced after confirming packaging functionality.

NOTE This layout shows an "islands of protection" approach tovESD safeguards. Many manufacturing procegses
emp|oy a "total factory" approach, where the entire factory is a‘safeguarded area — see Figure A.1.
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Transportation

)

Inspection

IEC 61340-5-3:2022 CMV © |IEC 2022

11

‘ Storage/kitting ’

1 |

Production
— Print /pick and place/
reflow/packing
— Assembly

Quality control
testing

[ Rework/assembly ]

L

{ Storage

Development ’ -

N

Shipping

Field
returns

Point of use

Packaging.within EPA
- cond@cﬁve or dissipative

N

— ESD shielding

Packaging outside EPA

— conductive or dissipative

A.§ Periodic verification

Figure A.2 — Application of ESD protective packaging

IEC

The static control properiies of some packaging materials can deieriorate with time and use.

Periodic verification of static control properties should be considered for re-used materials and

for packaging that has been kept in store but not used. 18


This is recommended at this time, however, IEC 61340-5-1 does require compliance verification for ESD control item. This would include packaging.
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A.6 Examples of measurement procedures for qualification and verification of
packaging
Table A.2 — Examples of qualification and verification of packaging
Pac-:kaging Test method P.rt_)dut_:t Test method 19 Cor!n.)liar'\ce
item qualification @ verification
Bags IEC 61340-2-3 Rg IEC TS 61340-5-4 [2] Rg
Inside and outside Inside and outside
lavars surfaces lavars siirfaces
Ry
Inside layers to
metal plate
IEC 61340-4-8 Energy bag test b Not applicable
Tofe boxes IEC 61340-2-3 Ry IEC TS 61340-5-4 [2] R}
Inside-and-outside lnside and outside
surfaces surfaces
Rop
Inside and outside
surfaces
Ry
Inside surface to
metal plate
Fopms IEC 61340-2-3 Ry MEC TS 61340-5-4 [2] R,
Top and bottom Top and bottom
surface surfaces
Ry
Top surface to metal
plate
Cafrier tapes IEC 61340-4-10 Ry IEC TS 61340-5-4 [2] Ry,

IEC 61340-2-3 &

Inside cavities
Cavity to cavity

Ry

Cavity to metal plate

Inside cavities

Thermoformed
ang injection
mdulded trays

e
IEC 61340-2-3 ¢

RP'P

Inside cavities
Cavity to cavity

Ry

IEC TS 61340-5-4 [2]

Rop

Inside cavities

Cavity to metal plate

Corrugated
cardboard

IEC 61340-2-3

R

Inside and outside

tayers surfaces

R

p-p
Inside and outside
surfaces

Ry

Inside layers

surfaces to metal
plate

IEC TS 61340-5-4 [2]

R

Inside and outside

tayers surfaces

RP'P

Inside and outside
surfaces



IEC TS 61340-5-4 has compliance verification test methods for packaging. This is a new document that was published in 2021.
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For product qualification, the environmental conditions for testing should be 23 °C +2 °C and 12 % £ 3 %
relative humidity.

Only-relevant applicable if it is necessary for an ESD discharge shielding bag-needs to be qualified.

¢ It-may can happen that the two-point probe described intEC-64340-4-10 |[EC 61340-2-3 does not fit inside the
cavities. Other test methods outside the current scope of this document may-then-be-needed-to-be-used-to

measure-the packaging-limits be used to determine compliance with the resistance limits in such cases. See
IEC TR 61340-5-5 [3] for guidance.

The compliance verification plan according to IEC 61340-5-1 [5] should document the method
us€ld 1o verity the Imits according to the material classiiication In Table A.Z.

IEQ TR 61340-5-5 [3] can be used as a guideline for packaging materials such as €ntbosged
carfier tapes, trays, tubes (stick magazines), rails and others in backend line prggessing and
parfs handling where test methods described in this document are inadequate.
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B.1

Annex B
(informative)

Device damage

Damage from ESD

Damage to devices usually occurs in one of two situations:

Thi
req
and

B.2

B.2[

electrostatic discharge to a device;
electrostatic discharge from a charged device.

5 distinction is important for packaging considerations because different properties
Lired to manage each situation. The source of the static electricity needs to b€ conside
then the path the charge travels to damage the device.

Discharge to a device

1 Human-bedy-model-{(HBNW)[2]-and-isolated-conductors Discharge to device

from external objects

Coimnmon items that discharge to packaged devices include the human body and conduc

obj
ele

Sin

pad
pad

B.2

The
pad
is p
fron

B.3

B.3|

If a

bcts used to handle-packages packaged devices, like ‘conveyors, carts and vehicles. Tr
Ctrification is usually the charge source.

Ce the discharge must pass through the-packagé packaging to reach the device, the-paek|
kaging can be used to protect the device*from an ESD event external to the-pack]
kaging.

.2 Retained charge on a packaging

-package Packaging can gainieharge from ESD or tribo-electrification. Where the-paek|
kaging exterior is isolated from the-package packaging interior and therefore the devic
ossible for charge on thespackage packaging to discharge to the device as it is remo

N the-paekage packaging’
Discharge from a floating device (CDM)

1 Charged-device model{CDM) Discharges from devices in an electric field

device is momentarily grounded in the presence of an electric field emanating from

ele
pol

ctrostatically charged item, a discharge occurs and the device retains a charge of oppo

are
red

tive
bo-

pge
pge

Bge
B, it
ved

an
Site

and

removing the device from-a-package packaging, an electrostatic discharge occurs. Since the
electric field passes through the-package packaging, the-package packaging can be used to
protect the device from a field that is external to the-package packaging. The-package—may
packaging can also isolate the device from ground.

B.3

.2 Fribo-electrification Discharges from tribo-electrified devices

As a device and-package packaging move in relation to each other, charge can accumulate on
the-package packaging and on the device. When the charged device contacts an object with a
different potential, an electrostatic discharge occurs.

Guidance on tribo-electrification test methods and discharge evaluation methods is given in
IEC TR 61340-5-5 [3].
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Annex C
(informative)

Guidance on electric field shielding 20

Exposing an electronic device to a changing electric field can allow an induced current to flow
through the electronic device without actually grounding the device. Incorporating the concept
of electrostatic field shielding helps to reduce the risk of device damage through this mechanism

during transport and storage activities.
Wh|le the risk of damage from exposure to changing electric fields is considered@ﬁ the
praftical sense, it is known that high impedance voltage sensitive circuits can be d ef in
thid way. Providing a means to attenuate electric fields on the exterior of a gind or
container provides protection against this. ('1/

Q

Thg susceptibility of circuits to electrostatic fields and the criteria for maﬂérﬁals required
profection are not well understood at this time. Y

Q/
Where this document does not provide a test method or requir s for electrostatic f|

shig¢lding, the user should determine whether or not their inteffded packaging configura
proyides attenuation of changing electrostatic field strength @)t e position in the packag
where sensitive items are contained.

S

for

eld
ion
ing



This section was added to give some information on shielding from electrical fields and why. Currently, a test method does not exist to measure field shielding in a package.
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Annex D
(informative)

Low charging material property 21

Requirements for low charging are not specified in this document at this time, because the
measurement is strongly dependent on the application. However, it can be an important
consideration for packaging material selection. Users of packaging materials are encouraged
to determine the extent that the packaging materials that are selected will charge in the end

use

environment

Ho
strd
res
ma

Gui

cture properties. Low charging behaviour is not necessarily predicted by surfa

stance measurements. Low charging materials are not necessarily dissiparu

y are). q/
dance on measuring chargeability is given in IEC TR 61340-2-2 [6]. (Q

/
4

vever, the charging is strongly dependent on the material combination and i{;@rf

voly
(altho

ace
me
Ligh



Annex D was added to give some direction to what low charging means. A test method for low charging does not exist at this time.
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List of comments

Text was added to emphasize this document is meant for protection from static electricity.

To further limit the scope of the document. This document does not address explosive

environments.
The two point probe test method was withdrawn and now is part of IEC 61340-2-3.

Withdrawn as symbols from this document are not used.

Machine model is no longer used to characterize ESDS items.

This now addresses more than just HBM. Caution was added for CDM devices
isolated conductors. This is now consistent with IEC 61340-5-1.

Low charging requirement was added. Please note there are no defined reguirements
Annex D has been added for information on what this means.

Field shielding has been removed. Field shielding cannot be defined by resistance alg

Requirement for discharge shielding has been reduced from 50 nJ to 20 nJ. Packad
meeting the 50 nJ requirement will be able to meet this reddced requirement.

Other probes are allowed such as parallel bars as{ong as they can be correlateg
defined probes.

All references to IEC 61340-4-10 have been,*removed. |IEC 61340-4-10 has b
withdrawn. The method has been incorporated into IEC 61340-2-3.

Electric field shielding has been removed. Resistance alone does not define f
shielding.

Explanation of probes that are acceptable. The two point probe is now in IEC 61340-]
Requirement change from 50.nJ to 20 nJ. See 6.3.1

This was changed from a‘requirement to a recommendation. Not all programmes nee
have a classification sytmbol on the packaging.

Symbol deleted as.there is no test for field shielding in this document.

The paragraph-above was changed to clarify recommended information on packag
The shall (requirement) was removed and replaced with should (recommendation).

This is\recommended at this time, however, IEC 61340-5-1 does require complia
verification for ESD control item. This would include packaging.
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IEC TS 61340-5-4 has compliance verification test methods for packaging. This is a new

document that was published In ZUZT.

This section was added to give some information on shielding from electrical fields and

why. Currently, a test method does not exist to measure field shielding in a package.

Annex D was added to give some direction to what low charging means. A test method

for low charging does not exist at this time.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 5-3: Protection of electronic devices from electrostatic phenomena -
Properties and requirements classification for packaging intended for

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEQ 61340-5-3 has been prepared by IEC technical committee 101: Electrostatics. It is
Intgriiational Standard.

ctectrostatic discharge sensitive devices
FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
o-operation on all questions concerning standardization in the electrical and electronicields. To this end
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
fnay participate in this preparatory work. International, governmental and non-goverimental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with\the International Organizatio
btandardization (ISO) in accordance with conditions determined by agreemént between the two organizatior

The formal decisions or agreements of IEC on technical matters expressy. as nearly as possible, an internati
onsensus of opinion on the relevant subjects since each technicallcommittee has representation fron
interested IEC National Committees.

I[EC Publications have the form of recommendations for interhational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts areszimade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible “for the way in which they are used or for
misinterpretation by any end user.

IIh order to promote international uniformity, IEC National Committees undertake to apply IEC Publicaf
fransparently to the maximum extent possible in theipnational and regional publications. Any divergence betw
any IEC Publication and the corresponding natigh@hor regional publication shall be clearly indicated in the Ig

I[EC itself does not provide any attestation oficonformity. Independent certification bodies provide confor
assessment services and, in some areas,(adccess to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

A\l users should ensure that they have\the latest edition of this publication.

INo liability shall attach to IEC or~ifs directors, employees, servants or agents including individual experts
members of its technical commiftees and IEC National Committees for any personal injury, property damag
ther damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal fees)
¢xpenses arising out of\ the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

\ttention is drawn/tothe Normative references cited in this publication. Use of the referenced publicatior
indispensable for, the’correct application of this publication.

\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pd
fights. IEC~shall not be held responsible for identifying any or all such patent rights.

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
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This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

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

a) reference to IEC 61340-4-101[1]2 was removed;

b) material resistance property "electrostatic field shielding" was removed,;

1
2

Withdrawn.

Numbers in square brackets refer to the bibliography.
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c)
d)
e)
)

g)
h)
i)

the requirement for electrostatic discharge shielding was changed from 50 nJ to 20 nJ;
Table 1 — footnote "b" was changed to mention the two-point probe in IEC 61340-2-3;
"shall be marked" was changed to "should be marked" in 7.2.2 and 7.2.3;

Table 3 — the classification symbol and the primary function code F was removed;
Table A.2 — references to IEC TS 61340-5-4 [2] and IEC TR 61340-5-5 [3] were added;
Annex C — guidance regarding electric field shielding was added;

Annex D - low charging material property was added.
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Draft Report on voting

101/649/FDIS 101/660/RVD

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/standardsde¥/publications.

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

committee has decided that the contents of this document will remain unchanged until
pility 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,

replaced by a revised edition, or

amended.
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INTRODUCTION

Packaging is necessary to protect electrostatic discharge sensitive devices (ESDSs) from static
electricity and electrostatic discharge (ESD) damage as well as physical and environmental
damage during manufacture, transportation and storage.
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ELECTROSTATICS -

Part 5-3: Protection of electronic devices from electrostatic phenomena —

Thi

Properties and requirements classification for packaging intended for
electrostatic discharge sensitive devices

Scope

5 part of IEC 61340 defines the ESD protective packaging properties required to protect B

SD

sensitive devices (ESDSs) through all phases of production, rework and maintenancCe, transport

and storage. Test methods are referenced to evaluate packaging and packaging imaterials

the

5e product and material properties. Performance limits are provided.

for

or

Thig document does not address protection from electromagnetic. -interference (EMI),
ele¢tromagnetic pulsing (EMP) or protection of electrically initiated,. explosive materials
devlices.

2 |Normative references

Thg following documents are referred to in the text in sdeh a way that some or all of their content
constitutes requirements of this document. For dated.references, only the edition cited appljes.
Forl undated references, the latest edition of ‘the referenced document (including pny

am

bndments) applies.

IEQ 61340-2-3, Electrostatics — Part 2-3:xMethods of test for determining the resistance and

res

stivity of solid materials used to avoid.electrostatic charge accumulation

IEQ 61340-4-8, Electrostatics — Rart 4-8: Standard test methods for specific applications —

Ele

3.1

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

ISQ and_+EC maintain terminological databases for use in standardization at the follow
addresses:

3.1

ctrostatic discharge shielding ~ Bags

Terms, definitions and abbreviated terms

Terms and definitions

IEC Electropedia: available at hitp://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

A

electrostatic discharge
ESD

rap

id transfer of charge between bodies at different electrostatic potentials

ng
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3.1.2
ESD sensitive device
ESDS
sensitive device, integrated circuit or assembly that can be damaged by electrostatic fields or
electrostatic discharge

Note 1 to entry: See Clause B.2 and Clause B.3 in Annex B.

3.1.3
ESD protected area
EPA

are
dis

B in which an ESDS can be handled with acceptable risk of damage caused by electrost
harge or fields

SEH: Figure A.1 in Annex A.

3.1

4

unprotected area

UPA

are

b outside an EPA

SEH: Figure A.1in Annex A.

3.1

5

intimate packaging

ma

3.1

erial which makes contact with an ESDS

6

projximity packaging

ma

3.1

erial not making contact with an ESDS and‘which is used to enclose one or more devic

7

sedondary packaging

ma

erial used primarily to give additional physical protection to the outside of proxin

padkaging

3.1
vol
Ry

rati
as

8
Lime resistance

b of a DC voltage (V) applied between two electrodes placed on two (opposite) surface
pecimen and the-current (A) between the electrodes

Notg 1 to entry™"Wolume resistance is expressed in Q.

3.1
poi
R

9

atic

nity

r\t-to-point resistance

p-p

ratio of a DC voltage (V) applied between two electrodes on a surface of a specimen and the
current (A) between the electrodes

Note 1 to entry:

faced electrodes with a defined distance apart.

Note 2 to entry: Point-to-point resistance is expressed in Q.

The electrode configuration for point-to-point resistance measurements is usually a pair of circular
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3.1.10

surface resistance

Rs

ratio of a DC voltage (V) applied between two electrodes in a defined configuration on a surface
of a specimen and the current (A) between the electrodes

Note 1 to entry: The electrode configuration for surface resistance measurement is usually a pair of parallel
rectangular electrodes or a pair of circular concentric electrodes.

Note 2 to entry: Surface resistance is expressed in Q.

3.2 Abbreviated terms

CDM charged device model

EM electromagnetic interference

EMP electromagnetic pulsing

EPA ESD protected area

ESD electrostatic discharge

ESDS electrostatic discharge sensitive device
HBM human body model

UP

P

unprotected area
4 |Tailoring

Thig document, or portions thereof, does not necessarily apply to all applications. Tailoring is
accomplished by evaluating the applicability of €ach requirement for the specific applicat|{on.
Upon completion of the evaluation, requirementsymay be added, modified or deleted.

Tailoring decisions, including rationale, shall be documented.

5 |Packaging application requirement

5.1 General
Trapsportation and storage of ESDSs require packaging that provides protection ffom

elegtrostatic hazards-(for example from an electrostatic discharge). Within an EPA in which all
ESD risks are well eontrolled, it is possible that ESD protective packaging will not be necessary.

5.2 Insidecan-EPA

Pagkaging-used within an EPA shall consist of dissipative or conductive materials for intinfate
cor1tact.

Additional protection can be necessary for items sensitive to < 100 V for HBM, < 200 V for CDM
and < 35 V for isolated conductors, depending on application and program plan requirements.

NOTE Dissipative materials are preferred for intimate packaging in situations where charged device model (CDM)
damage is a concern.

5.3 Outside an EPA

Transportation and storage of sensitive products outside of an EPA shall be done in packaging
that provides both

a) dissipative or conductive materials for intimate contact,

b) a structure that provides electrostatic discharge shielding.
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If electrostatic field shielding materials are used to provide discharge shielding, a material that
provides a barrier to current flow should be used in combination with the electrostatic field
shielding material.

NOTE Dissipative materials are preferred for intimate packaging in situations where charged device model (CDM)
damage is a concern.

6 Classification of ESD packaging material properties

6.1 General

Maferials and packaging that are useful in preventing damage to ESD sensitive devicesexhibit
cerfain properties. These properties include:
a) [resistance properties:

— conductive;

— dissipative;

b) |shielding properties:

— electrostatic discharge;

— electrostatic field;

c) |[low charging properties:

Seg Annex D.

6.2 Material resistance properties
6.2]1 General

Most standard packaging materials are electrically insulating and insulating materials retain
chdrge. Making the packaging less insufating provides a path for the charge to dissipate ffom
the|packaging to a material at a lower.potential.

Spdcific ranges of resistance are useful for different purposes. Packaging can be classified by
thege resistance ranges of the.material used in its construction.

6.2]2 Resistance oficonductive materials
Conductive materials-can be surface conductive, volume conductive or both.

a) [Surface conductive materials
Surface'\conductive materials shall have a surface resistance of < 1 x 104 Q.
b) |Volume conductive materials

/ollime conductive materials shall have a volume resistance of <1 x 104 0

NOTE The thickness of the material can have a significant influence on the measured value of volume resistance.
6.2.3 Resistance of dissipative materials
Dissipative materials can be surface dissipative, volume dissipative or both.
a) Surface dissipative materials
Surface dissipative materials shall have a surface resistance = 1 x 104 and < 1 x 1011 Q.

b) Volume dissipative materials

Volume dissipative materials shall have a volume resistance =1 x 104 and <1 x 1011 Q.

NOTE The thickness of the material can have a significant influence on the measured value of volume resistance.
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6.2.4 Resistance of insulating materials

Electrostatic insulating materials can be surface insulating, volume insulating or both.

a)

Surface insulating materials

Electrostatic surface insulating materials have a surface resistance = 1 x 1011 Q.

b) Volume insulating materials

Electrostatic volume insulating materials have a volume resistance = 1 x 1011 Q.

6.3 Material electrostatic shieldi i

NOT

fields that are external to the packaging.

6.3

Eleftrostatic discharge shielding packaging is capable of attenuating an electrostatic discha

The

20 nd when tested according to IEC 61340-4-8 or equivalent test.method modified
accommodate the product.

6.3

Eleftrostatic field shielding packaging is capable of attenuatihg an electrostatic field.

Sesd

7

7.1

Tah
pad

WhEn testing cannot be performed-on a finished packaging, the material classification shal

def

Oth|
(ele
sha|

E Electrostatic shielding materials protect packaged ESDSs from the effects of electrostatic discharges

1 Electrostatic discharge shielding

calculated energy allowed inside an electrostatic discharge shielding bag-shall be less t

2 Electrostatic field shielding

Annex C.

Technical requirements for ESD protective packaging

Packaging and material properties

le 1 and Table 2 provide test methods for determining material classifications for finis
kaging and materials. When passible, testing shall be performed on the finished packag

ned by the bulk material used for the production of the final packaging.

er probes (electrodes) may be used providing the results correlate with the specified pro
ctrodes). In case @fidispute, the probe (electrode) assemblies specified in IEC 61340-
Il be used.

and

ge.
han
to

hed
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Table 1 — Test methods for electrostatic protective packaging

IEC 61340-5-3:2022 © IEC 2022

c|ahsn:itf?£iaatli°n Test method 2 Method description Limits
Surface conductive | |EC 61340-2-3 ¢ Rg Surface resistance <1x%x104Q
IEC 61340-2-3P¢ o.p PoINt-to-point <1x104Q°
resistance
Volume conductive ||EC 61340-2-3 ¢ R\, Volume resistance <1x104Qd
Surface dissipative ||EC 61340-2-3 © Ry  Surface resistance >1x104to<1x101" Q
IEC 61340-2-3be R, Point-to-point 21x10* to<1x10"1QFf
resistance
Volume dissipative ||EC 61340-2-3 © R,, Volume resistance >1x10% to<aAx101"QFf
Surfface insulating IEC 61340-2-3 © Ry Surface resistance >1x1011 Q
IEC 61340-2-3P¢ o.p PoINt-to-point =1 x101h.Qc°
resistance
Volume insulating IEC 61340-2-3 © R,  Volume resistance >\)x 1011 Q d

a8 |For product qualification of packaging materials, the environmental conditions, for preconditioning and tes{ing
shall be 23 °C £ 2 °C and 12 % + 3 % relative humidity. The preconditioningbefore the measurement shall be
> 48 h.

IEC 61340-2-3 describes point-to-point resistance measurements using’two 2,5 kg electrodes. It also descripes
a two-point probe for point-to-point resistance measurements for mon-planar materials and products with small
structures. Either of these two test methods may be used.

¢ |The results of a measurement of Rp_p according to IEC 61340-2-3 can be different compared to the results ¢f a
measurement of Ry according to IEC 61340-2-3 due to.the 'usage of different probes.

The thickness of the material can have a significant influence on the values of a measured volume resistar|ce.
The requirement is the same despite the thickness“of the material.

IEC 61340-2-3 describes test methods for the\determination of the electrical resistance and resistivity of splid
materials in the range from 10% Q to 10'2.Q7and refers to other standards for measurements outside this rar{ge.
However, it is possible that the other testymethods referred to will not be appropriate for measuring packading
materials or products. Therefore, for'the purposes stated in this table, any of the electrodes specified in
IEC 61340-2-3 shall be used. The.instrumentation used shall be able to measure to below 102 Q; it is acceptdble
for the open circuit voltage or valtage under load of the instrumentation used to be less than 10 V.

Table2:- Test methods and requirements for electrostatic
discharge shielding packaging

Packaging system

Other ESD shielding
packaging design

Shielding bags

Tept method IEC 61340-4-8 User defined

Requirement Energy < 20 nJ — Intimate packaging shall be dissipative or conductive

— a barrier layer or a defined air gap attenuating ESD energy
shall be included 2@

2 No component of the packaging system shall cause ESD risk when taken within an EPA.

7.2 Packaging marking

7.21 Classification symbol

ESD protective packaging should be marked with the ESD classification symbol given in
IEC 60417-6202:2013-06 [4] and as shown in Figure 1 or in accordance with customer
contracts, purchase orders, drawings or other documentation.
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*

IEC 60417-6202:2013-06

IEC

Figure 1 — Example of packaging label (*Primary function code)

7.2)2 Packaging classification

Thg primary function code should be marked below the ESD classifiecation symbol given in
IEQ 60417-6202:2013-06 [4] and as shown in Table 3:

S |electrostatic discharge shielding;
C |electrostatic conductive;

D [electrostatic dissipative.

Table 3 — Primary function code and ESD classification symbol

Primary function code * Primary<function ESD classification symbol
S Electrostatic discharge shielding m
IEC
C Electrostatic conductive m
IEC
D Electrostatic dissipative &A)
IEC

7.2.3 Traceability

Packaging should be supplied with information that allows traceability to the packaging
manufacturer and to the manufacturer's date and lot code information.


https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

- 14 - IEC 61340-5-3:2022 © IEC 2022

Annex A
(informative)

Guidance on ESD packaging material

A.1  Environment and device sensitivity

A.1.1 General

Enyironment and device sensitivity are two primary considerations for selecting ESD packading

maferials.

A.1]2 Environment

Singe the threat to a sensitive item is usually undetermined when the item is' outside an EPA,

the|[ESDS should be placed in ESD protective packaging whenever the item_s in a UPA - gee

Tahle A.1.

Table A.1 — Packaging characteristics for environmental consideration
Ifem to be EPA UPA
packed Intimate Proximity Intimate Proximity

Electrostatic Electrostatic As‘for inside EPA and | As for inside EPA apd

ESDS conductive conductive or electrostatic electrostatic dischafge
or dissipative 2 dissipative discharge shielding ? | shielding ©

a8 |For battery operated ESDSs, the selection of the material or the design of the packaging should ensure that

the battery does not become discharged.

Electrostatic discharge shielding property is. @nly required when proximity packaging is not electrost
discharge shielding.

Electrostatic discharge shielding property/is only required when intimate packaging is not electrost
discharge shielding.

htic

htic
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A1

If th

OQ‘ Figure A.1 — Examples of EPA configurations

.3Qgﬁvice sensitivity

IEC

A, it

should be packaged using an electrostatic discharge shielding structure that also provides
protection against electrostatic fields (see Annex C).

However, if the sensitivity of the ESDS is known and the ESD threat environment is well
understood, the protection level of the packaging may be reduced.
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A.2 Equipotential bonding

While not always recognized as being a packaging consideration, equipotential bonding, or the
shunting of leads, can be an effective method to mitigate damage. By placing a conductive
shunt across device leads or card connectors, the various parts of the item share the same
electrical potential. While not necessarily at ground potential, the fact that parts of the item
share the same potential means that damaging current will not flow between them. Shunting
has limitations. Energy from direct discharge and electric fields can impact the item in a manner
that does not allow the energy to equalize through the shunt, but instead through the device.
ESD protective packaging that offers other protective properties is usually used in conjunction

[F S PP I L AN DT
witl STt GeviCesS:

A.3 Dissipative material for intimate contact

To pvoid rapid discharge of charged ESDSs due to contact with conductive surfaces leading to
charged device ESD risk, dissipative materials are preferred.

A.4 Packaging from incoming material to the point of use

Figure A.2 shows a simplified layout of a generic electronic packaging application. Each drea
has the recommended ESD packaging material properties noied. As discussed in A.1.3, if|the
item sensitivity and threats are documented, the level of protective packaging can be redufed
aftgr confirming packaging functionality.

NOTE This layout shows an "islands of protection" approach tovESD safeguards. Many manufacturing procegses
employ a "total factory" approach, where the entire factory is a‘safeguarded area — see Figure A.1.
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The static confrol properties of some packaging materials can deteriorate with time and use.
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3

Transportation i |

Inspection

11

‘ Storage/kitting

1 |

Production

Development ’ q — Print /pick and place/

fField

reflow/packing

— Assembly returns

Quality control
testing

[ Rework/assembly ]

4
{ Storage ¢ \§\\]

Point of use

Shipping

Packaging within EPA Packaging outside EPA
— conductive or dissipative — conductive or dissipative
,\é — ESD shielding

Periodic verification

IEC

Figure A.2 — Application of ESD protective packaging

Periodic verification of static control properties should be considered for re-used materials and
for packaging that has been kept in store but not used.


https://iecnorm.com/api/?name=42f4ee0cbc61e37d599bc241d970d439

- 18 — IEC 61340-5-3:2022 © IEC 2022

A.6 Examples of measurement procedures for qualification and verification of
packaging

Table A.2 — Examples of qualification and verification of packaging

Paqkagmg Test method P_rc_)dut_:t Test method Corppllal:\ce
item qualification 2 verification
Bags IEC 61340-2-3 Rg IEC TS 61340-5-4 [2] Rg
Inside and outside Inside and outside
surfaces surfaces
Ry
Inside layers to
metal plate
IEC 61340-4-8 Energy bag test b Not applicable
Toje boxes IEC 61340-2-3 Rp_p IEC TS 61340-5-4 [2] Rp_p
Inside and outside lnside and outside
surfaces surfaces
Ry
Inside surface to
metal plate
Fopms IEC 61340-2-3 Rg IEC TS 61340-5-4 [2] Rp_p
Top and bottom Top and bottom
surface surfaces
Ry
Top surface to metal
plate
Cafrier tapes IEC 61340-2-3 ¢ Rp_p IEC TS 61340-5-4 [2] Rp_p
Inside ‘cavities Inside cavities
Cavity to cavity
Ry
Cavity to metal plate
Thermoformed IEC 61340-2:3 ¢ Rp_p IEC TS 61340-5-4 [2] Rp_p
andl injection
mdulded trays Inside cavities Inside cavities
Cavity to cavity
Ry
Cavity to metal plate
Cofrugated IEC 61340-2-3 Rg IEC TS 61340-5-4 [2] Rg
cafdboard
mside and outside mside and outside
surfaces surfaces
Rp-p Rp-p
Inside and outside Inside and outside
surfaces surfaces
Ry
Inside surfaces to
metal plate
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For product qualification, the environmental conditions for testing should be 23°C +2 °C and 12 % +3 %

relative humidity.

Only applicable if it is necessary for an ESD discharge shielding bag to be qualified.

It can happen that the two-point probe described in IEC 61340-2-3 does not fit inside the cavities. Other test
methods outside the current scope of this document may be used to determine compliance with the resistance

limits in such cases. See IEC TR 61340-5-5 [3] for guidance.

The compliance verification plan according to IEC 61340-5-1 [5] should document the method
used to verify the limits according to the material classification in Table A.2.

IEC
car
par

TR 61340-5-5 [3] can be used as a guideline for packaging materials such as embos
ier tapes, trays, tubes (stick magazines), rails and others in backend line procéssing
s handling where test methods described in this document are inadequate.

s5ed
and
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Annex B
(informative)

Device damage

Damage from ESD

Damage to devices usually occurs in one of two situations:

Thi
req
and

B.2

B.2

electrostatic discharge to a device;
electrostatic discharge from a charged device.

5 distinction is important for packaging considerations because different properties
Lired to manage each situation. The source of the static electricity needs tg b€ conside
then the path the charge travels to damage the device.

Discharge to a device

.1 Discharge to device from external objects

Coinmon items that discharge to packaged devices includé<he human body and conduc

obj
ele

Sin
be

B.2,

Paq
isol
pagc

B.3

bcts used to handle packaged devices, like conveyors, carts and vehicles. Tr
ctrification is usually the charge source.

Ce the discharge must pass through the packaging to reach the device, the packaging
ised to protect the device from an ESD eventyexternal to the packaging.

2 Retained charge on a packaging

kaging can gain charge from ESDor tribo-electrification. Where the packaging exterig
ated from the packaging interiorand therefore the device, it is possible for charge on
kaging to discharge to the device as it is removed from the packaging.

Discharge from a-floating device (CDM)

.1 Discharges from devices in an electric field

device is momentarily grounded in the presence of an electric field emanating from

B.3

ttrostatically-charged item, a discharge occurs and the device retains a charge of oppo
arity. When the device contacts an object with a different potential, like a grounded h

are
red

tive
bo-

can

ris
the

an
site
and
eld
hat

.2 Discharges from tribo-electrified devices

As a device and packaging move in relation to each other, charge can accumulate on the
packaging and on the device. When the charged device contacts an object with a different
potential, an electrostatic discharge occurs.

Guidance on tribo-electrification test methods and discharge evaluation methods is given in
IEC TR 61340-5-5 [3].
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Annex C
(informative)

Guidance on electric field shielding

Exposing an electronic device to a changing electric field can allow an induced current to flow
through the electronic device without actually grounding the device. Incorporating the concept
of electrostatic field shielding helps to reduce the risk of device damage through this mechanism

duri

ng transport and storage activities.

Wh

pragtical sense, it is known that high impedance voltage sensitive circuits can be damage

this

conftainer provides protection against this.

The
pro

Where this document does not provide a test method or requirements for electrostatic f|
shiglding, the user should determine whether or not their intended packaging configura
proyides attenuation of changing electrostatic field strength at,the position in the packag
where sensitive items are contained.

le the risk of damage from exposure to changing electric fields is considered low:in |the

way. Providing a means to attenuate electric fields on the exterior of a packaging

susceptibility of circuits to electrostatic fields and the criteria for materials required
ection are not well understood at this time.

d in

or

for

eld

on
ng
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Annex D
(informative)

Low charging material property

Requirements for low charging are not specified in this document at this time, because the
measurement is strongly dependent on the application. However, it can be an important
consideration for packaging material selection. Users of packaging materials are encouraged
to determine the extent that the packaging materials that are selected will charge in the end
use-environment

However, the charging is strongly dependent on the material combination and itsSsurface
strcture properties. Low charging behaviour is not necessarily predicted by surface‘er volyme
resf{stance measurements. Low charging materials are not necessarily dissipative’ (although
many are).

Guidance on measuring chargeability is given in IEC TR 61340-2-2 [6].
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IEC 60417, Graphical symbols for use on equipment (available at http://www.graphital-
symbols.info/equipment)

IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electroni¢ -devices ffom
electrostatic phenomena — General requirements

IEC TR 61340-2-2, Electrostatics — Part 2-2: measurement methods — Measurement of
chargeability

3 Withdrawn.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

Partie 5-3: Protection des dispositifs électroniques contre les
phénomeénes électrostatiques — Classification des propriétés et des

décharges électrostatiques

AVANT-PROPOS

la Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compq
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). EJIEC a pour obje]
flavoriser la coopération internationale pour toutes les questions de normalisatiop~dans les domaineg
Ilélectricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publierdes”Normes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
buides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études,
fravaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
internationales, gouvernementales et non gouvernementales, en liaison.avec I'lEC, participent également
travaux. L'IEC collabore étroitement avec I'Organisation Internatiopale Jde Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

lles décisions ou accords officiels de I'lEC concernant les questionsitechniques représentent, dans la mesur,
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intére
gont représentés dans chaque comité d'études.

lles Publications de I'lEC se présentent sous la forme d€ recommandations internationales et sont agrg
omme telles par les Comités nationaux de I'lEC. TousNes efforts raisonnables sont entrepris afin que |
¢'assure de I'exactitude du contenu technique de ses<publications; I'lEC ne peut pas étre tenue responsabl
lléventuelle mauvaise utilisation ou interprétation qui,en est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tou
mesure possible, a appliquer de fagon transpatente les Publications de I'lEC dans leurs publications nation|
¢t régionales. Toutes divergences entre {outes Publications de I'lEC et toutes publications nationaleg
fégionales correspondantes doivent étre<indiquées en termes clairs dans ces derniéres.

I'IEC elle-méme ne fournit aucune*attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqueg
onformité de I'lEC. L'IEC n'estwesponsable d'aucun des services effectués par les organismes de certificd
indépendants.

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 expgerts-particuliers et les membres de ses comités d'études et des Comités nationaux de I'
pour tout préjudice~eausé en cas de dommages corporels et matériels, ou de tout autre dommage de que
mature que ce_soit,*directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de Ja-publication ou de l'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
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rléférencées est obligatoire pour une application correcte de la présente publication.
|

‘attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire 1'd

bjet

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

brevets.

La Norme internationale |IEC 61340-5-3 a été établie par le comité d'études 101 de I'lEC:
Electrostatique. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2015. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

est

été

(3]

éte

ant

précédente:

a) laréférence a I''EC 61340-4-10"1[1]2 a été supprimée;

b) la propriété de résistance des matériaux "blindage contre les champs électrostatiques" a
été supprimée;

c) l'exigence relative au blindage contre les décharges électrostatiques qui était de 50 nJ
désormais fixée a 20 nJ;

d) la note b) du Tableau 1 a été modifiée de maniére a mentionner la sonde a deux points de
INEC 61340-2-3;

e) [es expressions "doit figurer" et "doivent figurer" ont été remplacées par I'expressior
convient d'apposer" en 7.2.2 et en 7.2.3;

f) |dans le Tableau 3, le symbole de classification et le code de fonction primaine F ont
supprimés;

g) |dans le Tableau A.2, des références a I'lEC TS 61340-5-4 [2] et a I'lEG-TR 61340-5-5
ont été ajoutées;

h) I'Annex C, Recommandations relatives au blindage contre les champs électriques, a
ajoutée;

i) ['Annex D, Propriété des matériaux a faible charge, a été ajoufée.

Le {exte de cette Norme internationale est issu des documents’ suivants:

Projet Rapport de vote
101/649/FDIS 101/660/RVD

Le fapport de vote indiqué dans le tableau cizdessus donne toute information sur le vote ay

abquti a son approbation.

La langue employée pour I'élaboration-de cette Norme internationale est I'anglais.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été dévelo

selon les Directives ISO/IEC,~Partie 1 et les Directives ISO/IEC, Supplément IEC, disponik

sou
par

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

Ele

Le
sta
dog

s www.iec.ch/members—experts/refdocs. Les principaux types de documents dévelop
I''EC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Cctrostatiques-se trouve sur le site web de I'lEC.

comité_a-décidé que le contenu du présent document ne sera pas modifié avant la datg
pilité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives
ument recherché. A cette date, le document sera

bpé
les
Dés

Bral

de
au

N =

reconduit,
supprime,
remplacé par une édition révisée, ou

amendé.

Supprimée.

Les chiffres entre crochets renvoient a la Bibliographie.
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INTRODUCTION

L'emballage est nécessaire pour protéger les dispositifs sensibles aux décharges
électrostatiques (ESDS, Electrostatic Discharge Sensitive Device) contre les dommages liés a
I'électricité statique et aux décharges électrostatiques (DES), et contre les dommages
physiques et environnementaux au cours de la fabrication, du transport et du stockage.
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ELECTROSTATIQUE -

Partie 5-3: Protection des dispositifs électroniques contre les
phénomeénes électrostatiques — Classification des propriétés et des

exigences relatives a I'emballage destiné aux dispositifs sensibles aux

décharges électrostatiques
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3

3.1

Pol

Domaine d'application

présente partie de I'lEC 61340 définit les propriétés des emballages de protection co
DES qui sont exigées pour protéger les dispositifs sensibles aux DES (ESDS) pend
es les phases de production, de retouche et maintenance, de transport et-de’stockage. I
hodes d'essai sont citées pour évaluer les emballages et les matériaux d'emballage
bort aux propriétés de ces produits et matériaux. Des limites de performance sont donné

brésent document ne traite pas de la protection contre le brouillage’électromagnétique (E
ctromagnetic Interference) et les impulsions électromagnétiques (EMP, Electromagn
5ing) ni de la protection des matériaux ou dispositifs explesifs a amorgage électrique.

Références normatives

documents suivants sont cités dans le texte.de'sorte qu'ils constituent, pour tout ou p4g
leur contenu, des exigences du présentcdocument. Pour les références datées, sq
ition citée s'applique. Pour les référencesnon datées, la derniére édition du document
rence s'applique (y compris les éventugls amendements).

61340-2-3, Electrostatique — Partie 2-3: Méthodes d'essais pour la détermination dé
stance et de la résistivité ~des matériaux solides destinés a éviter les charl
ctrostatiques

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

Termes, définitions et abréviations

Termes et définitions

r les_besoins du présent document, les termes et définitions suivants s'appliquent.

ntre
ant
Des
par
es.

M,
etic

rtie
ule
de

WE]
ges

des

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.11
décharge électrostatique
DES
transfert rapide de charges électriques entre des corps a des potentiels électrostatiques
différents
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2

dispositif sensible aux DES
ESDS
dispositifs sensibles, circuit intégré ou assemblage qui peuvent étre endommagés par des

cha

mps électrostatiques ou des décharges électrostatiques

Note 1 a I'article: Voir I'Article B.2 et I'Article B.3 a I'Annex B.

itive

Note 2 a l'article: L'abréviation "ESDS" est dérivée du terme anglais développé correspondant "ESD sens
device".

3.1:3

zorne protégée contre les DES

EP

zone dans laquelle un ESDS peut étre manipulé avec un risque tolérable de dommages cau
par|des champs ou des décharges électrostatiques

Notg 1 a I'article: L'abréviation "EPA" est dérivée du terme anglais développé correspondant ESD protected a
VOIR: Figure A.1 a I'Annex A.

3.114

zorje non protégée

UPA

zone située a l'extérieur d'une EPA

Notd

VOI

3.1
em
ma

3.1
em
ma

1 a l'article: L'abréviation "UPA" est dérivée du terme anglais, développé correspondant "unprotected are
R:  Figure A.1 a I'Annex A.

5
ballage de contact
ériau qui est en contact avec I'ESDS

6
pballage de proximité
ériau qui n'est pas en contacttavec I'ESDS, qui est utilisé pour envelopper un ou plusig

dispositifs

3.1
em
ma

7
ballage secondaire
ériau qui est essentiellement utilisé pour procurer une protection physique supplément

a I'gxtérieur de l'emballage de proximité

3.1
rés
Ry

8
stance volumique

5€S

urs

hire

ux

rap

hort d'une-tension-(\)aen courant continu annliaude-aentre-detx dlectrades nlacdes-sur d
He-dhetehsiohv-eh-couiaht-coRthdappHaUHee-e8He-aeth—e+ Hoc8sp+a HH—G

surfaces (opposées) d'une éprouvette et le courant (A) entre les électrodes

Note 1 a l'article: La résistance volumique est exprimée en Q.
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3.1.9

résistance point a point

Rpp

rapport d'une tension (V) en courant continu appliquée entre deux électrodes placées sur la
surface d'une éprouvette et le courant (A) entre les électrodes

Note 1 a l'article: La configuration des électrodes utilisées pour les mesurages de la résistance point a point est
habituellement une paire d'électrodes circulaires placées face a face et séparées I'une de Il'autre par une distance
définie.

Note 2 a I'article: La résistance point a point est exprimée en Q.

3.1{10

résjstance superficielle
Rs
rapport d'une tension (V) en courant continu appliquée entre deux électrodes placées selon pne
conffiguration définie sur la surface d'une éprouvette et le courant (A) entre les@lectrodes

Notg 1 a I'article: La configuration des électrodes utilisées pour le mesurage de la résistance superficiellg est
habifuellement une paire d'électrodes rectangulaires paralléles ou une paire d'électrodes, cencentriques circulaires.

Notq 2 a I'article: La résistance superficielle est exprimée en Q.

3.2 Abréviations

CIDM (Charged Device Model) modele‘de dispositif chargé
EMI (Electromagnetic Interference) brouillage électromagnétique
EMP (Electromagnetic Pulse) infpulsion électromagnétique
ERA (ESD Protected Area) zone protégée contre les DES
DES décharge électrostatique

E$DS (Electrostatic Discharge Sensitive Device) dispositif sensible aux décharges
électrostatiques

HBM (Human Body Model) modéle du corps humain
URA (Unprotected Area) zone non protégée

4 |Personnalisation

Le présent document;.Qu certaines parties de celui-ci, ne couvrent pas forcément toutes|les
apglications. Une pérsonnalisation est réalisée en évaluant 'applicabilité de chaque exigenpce
par|rapport a l'application spécifique. A l'issue de I'évaluation, des exigences peuvent étre
ajolitées, modifiees ou supprimées.

Les décisions de personnalisation, y compris les justifications, doivent étre documentées.

5 Les lative-atapplication-d bal

5.1 Généralités

Le transport et le stockage des ESDS exigent un emballage qui assure une protection contre
les dangers électrostatiques (a la suite d'une décharge électrostatique, par exemple). A
I'intérieur d'une EPA, ou tous les risques liés aux DES sont bien maitrisés, les emballages de
protection contre les DES peuvent ne pas étre nécessaires.

5.2 All'intérieur d'une EPA

Les emballages utilisés a l'intérieur d'une EPA doivent étre réalisés en matériaux dissipatifs ou
conducteurs pour le contact direct.
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Une protection supplémentaire peut étre nécessaire pour les éléments sensibles a < 100 V pour
les HBM, a <200 V pour les CDM et a < 35V pour les conducteurs isolés, en fonction des
exigences relatives a I'application et au plan de programme.

NOTE Les matériaux dissipatifs sont privilégiés pour I'emballage de contact lorsqu'un endommagement du modéle
de dispositif chargé (CDM) constitue une préoccupation.

5.3 A l'extérieur d'une EPA

Les produits sensibles a I'extérieur d'une EPA doivent étre transportés et stockés dans un
emballage qui posséde les caractéristiques suivantes:

a) |des matériaux dissipatifs ou conducteurs sont utilisés pour le contact direct;
b) |une structure assure un blindage contre les décharges électrostatiques.

Si des matériaux de blindage contre les champs électrostatiques sont utilisés pouf constifuer
un plindage contre les décharges, il convient d'utiliser un matériau qui assure une barriére

contre la circulation du courant en combinaison avec le matériau de blindagé’contre les champs
élegtrostatiques.

NOTE Les matériaux dissipatifs sont privilégiés pour I'emballage de contact lorsqu*dn endommagement du mofdéle
de dispositif chargé (CDM) constitue une préoccupation.

6 [Classification des propriétés des matériaux d'emballage contre les DES

6.1 Généralités

Les matériaux et emballages utiles pour empécher'endommagement des dispositifs sensiljles
aux] DES présentent certaines propriétés. Ces propriétés sont:
a) |les propriétés de résistance:

- des matériaux conducteurs;

—~ des matériaux dissipatifs;

b) |les propriétés de blindage:

— contre les décharges _électrostatiques;

— contre les champs éléectrostatiques;

c) |les propriétés a faible charge.
Voif I'Annex D.

6.2| Propriétés de résistance des matériaux

6.2{1 Geénéralités

La plupart des matériaux d'emballage normalisés sont des isolants électriques, et les matérinux
isolants conservent la charge. Diminuer les propriétés isolantes de I'emballage procure un
chemin pour dissiper la charge de I'emballage vers un matériau dont le potentiel est inférieur.

Des plages de résistance spécifiques sont utiles a différents titres. L'emballage peut étre classé
en fonction des plages de résistance du matériau constitutif utilisé.

6.2.2 Résistance des matériaux conducteurs
Les matériaux conducteurs peuvent étre conducteurs en surface et/ou conducteurs volumiques.

a) Matériaux conducteurs en surface

Les matériaux conducteurs en surface doivent posséder une résistance superficielle
<1x104Q.
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b) Matériaux conducteurs volumiques
Les matériaux conducteurs volumiques doivent posséder une résistance volumique
<1x104Q.
NOTE L'épaisseur du matériau peut avoir une incidence significative sur la valeur mesurée de la résistance
volumique.
6.2.3 Résistance des matériaux dissipatifs
Les matériaux dissipatifs peuvent étre dissipatifs en surface et/ou dissipatifs volumiques.
a) [Matériaux dissipatifs en surface
Les matériaux dissipatifs en surface doivent posséder une résistance superficielle 2.1 x [104
et <1 x 1011 Q.
b) |Matériaux dissipatifs volumiques
Les matériaux dissipatifs volumiques doivent posséder une résistance volumique = 1 x [104
et <1x1011 Q.
NOTE L'épaisseur du matériau peut avoir une incidence significative sur la valeurmesurée de la résistqnce
volumique.
6.2(4 Résistance des matériaux isolants
Les matériaux isolants électrostatiques peuvent étre isolants en surface et/ou isolgnts
volumiques.
a) [Matériaux isolants en surface
Les matériaux isolants en surface électrostatiques possédent une résistance superficielle
<1x1011 Q.
b) |Matériaux isolants volumiques
Les matériaux isolants volumiques électrostatiques possédent une résistance superficiglle
> 1 x 1011 Q.
6.3| Propriétés de blindage électrostatique des matériaux
NOTE Les matériaux de blindage.¢€lectrostatique protégent les ESDS sous emballage contre les effets|des
décharges électrostatiques et des_champs électrostatiques qui sont externes a I'emballage.
6.3]1 Blindage contre les décharges électrostatiques
Les emballages guivassurent un blindage contre les décharges électrostatiques sont capalyles
d'afténuer les.décharges électrostatiques. L'énergie calculée admise a l'intérieur d'un sad de
blindage conire’les décharges électrostatiques doit étre inférieure a 20 nJ lors de I'essai sglon
I'ELC 61340-4-8 ou selon une méthode d'essai équivalente qui a été modifiée pour s'adapter au
profuit:
6.3.2 Blindage contre Tes champs électrostatiques

Les emballages qui assurent un blindage contre les champs électrostatiques sont capables

d'at

ténuer les champs électrostatiques.

Voir I'Annex C.

7

7.1

Exigences techniques pour les emballages de protection contre les DES

Propriétés de I'emballage et des matériaux

Le Tableau 1 et le Tableau 2 indiquent des méthodes d'essai afin de déterminer la classification
des matériaux pour les matériaux et les emballages finis. Dans la mesure du possible, les
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essais doivent étre réalisés sur I'emballage fini. Lorsque les essais ne peuvent pas étre réalisés
sur un emballage fini, la classification des matériaux doit étre définie selon le matériau en vrac
utilisé pour la production de I'emballage final.

Il est permis d'utiliser d'autres sondes (électrodes) sous réserve que les résultats soient
cohérents avec ceux obtenus a I'aide des sondes (électrodes) spécifiées. En cas de litige, les
ensembles de sondes (électrodes) spécifiés dans I'lEC 61340-2-3 doivent étre utilisés.

Tableau 1 — Méthodes d'essai pour les emballages de protection électrostatique

Cl: s:]'aﬂtg?it;?& des Méthode d'essai ? Description de la méthode Limites
Conpducteurs en IEC 61340-2-3 ¢ Rg Résistance <1x104Q
surface .
IEC 61340-2-3 be superficielle <1%x10°Q°¢
Rp—p Résistance point a
point
Comfducteurs IEC 61340-2-3 © R,  Résistance volumique <1&304Qd
voliimiques
Diskipatifs en IEC 61340-2-3 © Ry Resistance >4 x104a<1x10""Q
surface i
IEC 61340-2-3 be superficielle >1x10%a<1x101" Q¢
Ryp Résistance pointa
point
Diskipatifs IEC 61340-2-3 © R, Résistance-volumique |21 x10%a<1x10""Q4d
voliimiques
Isolants en surface ||EC 61340-2-3 ¢ Ry Resistance >1x101 Q
IEC 61340-2-3 b® superficielle >1x1011 Q¢
Rp—p Résistance point a
point
Isolants IEC 61340-2-3 © R,  Résistance volumique >1x1011 qd
voliimiques

a8 |Pour la qualification produit des matériaux d'emballage, une température de 23 °C £ 2 °C et une humidité
relative de 12 % + 3 % doivent étre utilisées comme conditions environnementales lors du préconditionnement
et des essais. Avant de procéder. aux"mesurages, un préconditionnement d'une durée = 48 h doit étre réaligé.

b |L'IEC 61340-2-3 décrit les mesiitages de la résistance point & point & I'aide de deux électrodes de 2,5 kg. Elle
décrit également une sonde\a deux points pour les mesurages de la résistance point a point des matériaux et
produits non planaires gqui possédent de petites structures. L'une de ces deux méthodes d'essai peut étre
utilisée.
¢ |Du fait de I'utilisation-de sondes d'essai différentes, les résultats d'un mesurage de Ry o selon I'lEC 6134042-3
peuvent étre différents de ceux obtenus lors du mesurage de Rg selon I'lEC 61340-2-3.

d |L'épaisseurdu matériau peut avoir une incidence significative sur les valeurs de la résistance volumique
mesurée,\L'exigence demeure la méme, quelle que soit I'épaisseur du matériau.

¢ |L'IEC 61340-2-3 décrit des méthodes d'essai pour la détermination de la résistance électrique et de la résisti}ité
des_matériaux solides dans la plage comprise entre 10* Q et 10'2 Q, ; elle cite d'autres normes pour|les

AalicA dakh a 14 1 T tofal 1 i Athod . H HA % bas
mesurages—réatisés-en—dehors—de-cetie-plage—Toutetoises-auires-méthodes-d'essai-eitées—peuventhe
convenir au mesurage des matériaux ou produits d'emballage. Par conséquent, pour les besoins indiqués dans
ce tableau, I'une des électrodes spécifiées dans I'lEC 61340-2-3 doit étre utilisée. L'instrumentation utilisée
doit &tre capable de mesurer des valeurs inférieures a 102 Q; il est toléré que la tension en circuit ouvert ou en
charge de l'instrumentation utilisée soit inférieure a 10 V.
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