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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-9: Standard test methods for
specific applications — Garments — Resistive Characterization

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant_subjects _since each technical_committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity; IECNationalyCommittees) Undertake to apply IEC Publications
transparently to the maximum._extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation-of conformity=Independent=certification bodies provide conformity
assessment services and,.in<some -aréasj-access, to|lEC-marks rof.conformity. (IECis not responsible for any
services carried out by independent certification bodies.

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

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard |IEC 61340-4-9 has been prepared by IEC technical committee 101:
Electrostatics.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision.

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

edition:

a) IEC 61010-1 and IEC 61010-2-030 were added as requirements for measurement
equipment

b) Testing voltage for personal ground path changed from 7 V DC to 30 V DC to 7 V DC to
100 v DC

c) Cleaning requirements changed from a minimum of 5 cycles of cleaning to a minimum of 3

cycles of cleaning.
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d) Moderate humidity requirements deleted
e) Figures were replaced with generic drawings

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

FDIS Report on voting
101/500/FDIS 101/502/RVD

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

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

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

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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.
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INTRODUCTION

This part of IEC 61340 provides test methods for evaluating the electrical resistance of
garments that contain surface conductive or dissipative components or materials used in the
electronics industry for the control of electrostatic discharge. This standard defines
procedures for measuring electrical resistance, including a system resistance test for
garments that provide a ground path for personnel.

Clothing made from synthetic fibres is a common source of electrostatic charge. Wearing an
appropriate static control garment over personal clothing can minimize the effect of this
charge. To effectively control electrostatic charges, the static control garment should be
grounded.

Three categories of garments are considered in this standard.

a) A static control garment might suppress or otherwise affect an electric field from clothing
worn underneath the garment without being attached to ground. However, without
grounding, a charge might accumulate on conductive or dissipative elements of a
garment, if present, resulting in a charged source.

b) A groundable static control garment can provide a higher level of suppression when the
lower resistance fabric is connected to ground.

c) A groundable static control garment system provides a ground path for a person that
suppresses the electrical field from clothing worn underneath the garment and also bonds
the skin of the wearer to amtidentified ground path. Groundable static control garment
systems can also be used in conjunction with a continuous or constant monitoring system
in a manner similar to those used infcontint@ust monitoring of wrist straps in an ESD
protected area (EPA).

Resistive characterization is‘only: onée aspect to_consider inlevaluating garments for any
specific application. To fully characterize a garment, electrical field attenuation, static decay,
peak voltage, residual voltage and triboelectric charging might need to be considered. Other
attributes related to applicationscand environments;.such as ¢leanroom compatibility, chemical
and fire resistance, should be evaluated in the garment selection process but are beyond the
scope of this standard.

Garments constructed from fabrics made with-fibres that are not surface conductive but might
have other related properties that impart some level of electrostatic charge dissipation or
suppression when connected to ground, are not specifically measured by the methods
provided in this standard. This being the case, some garment fabrics and construction might
allow for surface voltage accumulation and charge transfer to occur which can be detrimental
to electronic items.

Alternate methods for evaluating the electrostatic properties of garments are described in IEC
TS 61340-4-2.
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ELECTROSTATICS -

Part 4-9: Standard test methods for
specific applications — Garments — Resistive Characterization

1 Scope

This part of IEC 61340 provides test methods for measuring the electrical resistance of
garments used for static control applications. These test methods can be used for evaluating
outer garments that are homogenously conductive or homogeneously dissipative, or that
utilize surface conductive or surface dissipative components or elements.

NOTE The test methods defined in this standard might not be able to measure materials with buried conductive
layers.

The resistance point-to-point test method tests the electrical resistance between the two
sleeves, any two panels or any two or more electrically interconnected components of the
static control garment, including the electrical resistance across the seams and cuffs of the
garment as applicable.

An alternate sleeve-to-sleeve test'method is allowed, using clamps to hang a garment.

Static control garments that electrically bond to/the wearer and provide a path to ground from
the wearer are evaluated using the resistance point-to-point test method, the resistance point
to groundable point test methods as welllas a.system testito detérmine the resistance from the
person through the garment'to'thé groundable point ‘of the garment system.

A band resistance measurement test is. provided, in, IEC.61340-4-6 which can be used for
garments so equipped with cuffs that are intended to perform the same function as a wrist
strap band.

The system test with a person wearing a groundable static control garment system includes
the ground cord that connects to the groundable point of the garment.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1 General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-030 Particular requirements for equipment having testing or
measuring circuits

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

IEC 61340-4-6, Electrostatics — Part 4-6: Standard test methods for specific applications —
Wrist straps
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

acceptance testing

testing used to confirm to users that products delivered are substantially the same as the
samples used to qualify products

3.2
garment system
any electrically interconnected components of static control apparel

3.3

point-to-point resistance

resistance measured from one point to another on the surface of the same panel or two
different panels of a garment

Note 1 to entry: Point-to-point resistance is expressed in Q.

3.4
static control garments
personnel garments that are designed for electrostatic charge control

3.5

product qualification

testing used to confirm that products comply: with' requirements of an ESD control program or
other specification

3.6

groundable static control garment

garment that exhibits an electricabresistance(from’point-toipoint and from any point or panel
on the garment to the, groundable point.on the garment

Note 1 to entry: The groundable point can be a cuff contact to the wearer’s skin or separate dedicated grounding
point connector.

3.7

groundable static control garment system

garments that are used to establish the primary ground path for a person to the groundable
point of the garment and the connection of the garment to ground, typically through a
grounding cord

Note 1 to entry: The garment is a groundable static control garment as defined in 3.6, with additional features to
enable grounding of the wearer.

4 Atmosphere for conditioning and testing

The following requirements supersede any other specification for the atmosphere for
conditioning and testing that might be given in one or more of the documents referred to in
this standard.

Unless otherwise agreed, the atmosphere for conditioning and testing for laboratory
evaluations at low humidity shall be at a temperature of 23 °C £ 2 °C and 12 % + 3 % relative
humidity. The conditioning time prior to testing shall be at least 48 h.
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5 Equipment and materials

5.1 Resistance measurement apparatus
511 General

Electrical equipment for measurement shall comply with the safety requirements of IEC
61010-1 and IEC 61010-2-030. The measurement apparatus, called the meter, whether it is a
single meter or collection of instruments, shall be capable of the following.

5.1.2 Product qualification

The meter shall have a circuit voltage while under load of 100 V (£5 %) for measurements of
1,0 x 108 O and above, and 10 V (£5 %) for measurements less than 1,0 x 10 Q.

The meter shall be capable of making measurements from 1,0 x 103 Q to 1,0 x 1012 Q.

5.1.3 Acceptance testing

The product qualification meter can be used for acceptance testing or the following:

The meter shall have an open circuit voltage of 100 V (+5 %) for measurements of 1,0 x 108 Q
and above, and 10 V (+5 %) for measurements less than 1,0 x 106 Q.

The meter shall be capable of making measurements from 1,0 x 103 Q to 1,0 x 1012 Q.

In case of disagreement the meter used for product qualification shall be used to resolve any
disputes.

5.1.4 Ohmmeter for testing personal ground path

Integrated tester or meter, whether it is—a single meter (ohmmeter) or a collection of
instruments that are capablé’of measuring from 5,0510% O to’ at least'1,0 x 108 Q with a test
voltage from 7 V to 100V/DC .open|circuit: Af:the test voltage exceeds 60V DC, or 35V DC in
wet locations, the additional safety limits, for,-current and capacitive charge specified in
IEC 61010-1 shall be applied.

Both test leads should be capable of being isolated from ground. AC line-powered resistance
measuring devices might give erroneous results due to undefined ground paths. Battery
powered equipment is recommended.

5.2 Resistance measurement electrodes
5.2.1 Cylindrical electrodes

A cylindrical 2,5 kg = 0,25 kg electrode with a diameter of 63,5 mm = 1 mm, having a contact
of electrically conductive material with a Shore-A (IRHD) durometer hardness between 50 and
70. The resistance between two electrodes should be less than 1,0 x 103 Q when measured
at 10 V on a metallic surface.

5.2.2 Clamps/electrodes

The clamps/electrodes shall consist of two flat electrically conductive plates (e.g. stainless
steel) with a dimension of approximately 50 mm x 25 mm each. The clamp/electrodes shall be
electrically conductive with sufficient compression force to retain and suspend the garment.
See Figure 7.
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