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2)

3)

4)

5)

6)

7)

8)

9)

IEC IS 61340+5-4 has been prepared by IEC technical committee 101: Electrostatics. I
TechnicalSpecification.

This

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 5-4: Protection of electronic devices from
electrostatic phenomena — Compliance verification

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardizatien.comp

rising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promotelinterndtional

cd-operation on all questions concerning standardization in the electrical and electronic fields.\Fo this en|
infaddition to other activities, IEC publishes International Standards, Technical Specifications{/Technical Re
Pyblicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC (Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested|\inthe subject dea
may participate in this preparatory work. International, governmental and non-governmental organizations li
with the IEC also participate in this preparation. IEC collaborates closely with the(lntérnational Organizati
Standardization (ISO) in accordance with conditions determined by agreement petween the two organizati

THe formal decisions or agreements of IEC on technical matters express, as‘nearly as possible, an interng
cgnsensus of opinion on the relevant subjects since each technical cogmmittee has representation frd
inferested IEC National Committees.

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

In] order to promote international uniformity, IEC Natiofal ‘Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
arly IEC Publication and the corresponding national or, regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of cehformity. Independent certification bodies provide conf
agsessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible fq
sgrvices carried out by independent certification bodies.

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

members of its technical committees-and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
eXpenses arising out of the (puplication, use of, or reliance upon, this IEC Publication or any othe]
Pyblications.

N¢ liability shall attach to IEC or its dirtectors, employees, servants or agents including individual experjs and

Attention is drawn to theuNormative references cited in this publication. Use of the referenced publicati
inflispensable for the.correct application of this publication.

Attention is drawngto the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall*net'be held responsible for identifying any or all such patent rights.
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ports,
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S a

constitutes a technical revision.

lition

This edition includes the following significant technical changes with respect to
IEC TR 61340-5-4:

a)

b)
c)
d)

test methods in the main body of the document have been made normative,
consequently normative references have been added;

the term "ESD ground" has been added and defined;
description of equipment for measuring low resistance has been added;

and

user specified electrodes, including surface resistance bar electrodes, are permitted to be

used for resistance measurements;
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e) an informative annex on verification of compliance verification test equipment has been

a

dded;

f) compliance verification of person-footwear-flooring systems by measuring body voltage has

b

een moved to an informative annex.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

101/615/DTS 101/627A/RVDTS

Full
the 4

The

This

nformation on the voting for its approval can be found in the report on voting indicat
bove table.

anguage used for the development of this Technical Specification is English\

document was drafted in accordance with ISO/IEC Directives, Part 2y;dand develop

bd in

ed in

accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC,Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types(developed by IE(Q are
descfibed in greater detail at www.iec.ch/standardsdev/publications
A lisf of all parts in the IEC 61340 series, published under theé-general title Electrostatics| can
be fqund on the IEC website.
The pommittee has decided that the contents of this document will remain unchanged unt|l the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specjffic document. At this date, the document 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 document indicates that it

co
co

tains colours which are considered to be useful for the correct understanding of its
tents. Users should therefore print this document using a colour printer.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=b7e5fdf6c8f2fdfd4b9d72da6cb5264f

IEC TS 61340-5-4:2021 © IEC 2021 -1 -

INTRODUCTION

Compliance verification is the process of monitoring and measuring all elements of an ESD
control program. Regular compliance verification checks and tests are an essential part of this
process, ensure that area precautions and equipment remain effective, and that an ESD control
program is correctly implemented in compliance with an ESD control program plan.

Qualification testing is typically carried out under controlled conditions, often in a laboratory
environment, and using industry recognized standards. Compliance verification testing is
carried out under operat|onal cond|t|ons using test methods that are approprlate to a user's

busipess of the organization.

This| document describes equipment and test methods that can be used.for complipnce
verification testing of ESD control items and systems, and provides users Wwith some guidpnce
on hpw to carry out the tests and take appropriate action to ensure continuous compliance.
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Part 5-4: Protection of electronic devices from
electrostatic phenomena — Compliance verification

Scope

2021

part of IEC 61340 describes compliance verification testing for technical items _tha

included in ESD control programs, such as those specified in IEC 61340-5-1.

Test|methods are based on those specified in IEC 61340-5-1 and other parts of the IEC 6

serig

perfgrmed by competent personnel.

Users can, by reference to this document in their compliance verification plan, adop
necgssary test methods described herein without change or.addition. Alternatively,
methods described in this document can be adapted to match-the requirements of their
ESD|control program, provided deviations in equipment or procedure are documented in

com

Com

can

pliance verification plan.

tonsider compliance verification test frequency‘is given in informative Annex A.

Product qualification is excluded from the scopg ‘of this document.

2

The

Normative references

ollowing documents are referred to in the text in such a way that some or all of their co

are

1340

s, and are simplified where necessary for the purposes of compliance-verification, fo be

the
test
own
their

pliance verification test frequency is not specifieddnythis document. Guidance on how Users

htent

consftitutes requirements of this-document. For dated references, only the edition cited applies.

For
ame

IEC

undated references, the“latest edition of the referenced document (including
ndments) applies.

residtivity of solid,materials used to avoid electrostatic charge accumulation

IEC

51340-4<7,Electrostatics — Part 4-7: Standard test methods for specific applicatio

lonization

IEC

p1340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electros

any

51340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistancel and

tatic

phenomena — General requirements

IEC 62631-3-2, Dielectric and resistive properties of solid insulating materials — Part 3-2:
Determination of resistive properties (DC methods) — Surface resistance and surface resistivity

3 Terms and definitions

For the purposes of this document, the terms and definitions given in the documents listed in

Clau

se 2 and the following apply.

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

addr

esses:
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e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
ESD

ground

terminal used to connect parts to ground for ESD control purposes

Note 1 to entry: Protective earth or functional ground may be used as ESD ground.

Note 2 to entry: Equipment ground is one form of protective earth.

4 |

WAR
to h
equi
polic
inclu

Elec
equi

5

Test
Annsg

Com

should consider compliance verification test\frequency is given in informative Annex A.

6

6.1

If th
mea
matg

Test
reco

documentsuitable calibration procedures.

Test methods and test frequency

Test equipment

Personnel safety

NING — The procedures and equipment described in this document can expose persd
pzardous electrical conditions. Users of this document are responsible \for sele
bment that complies with applicable laws, regulatory codes and both external and int
y. This document does not replace or supersede any requirements fer-personnel s
ded in applicable laws, regulatory codes and both external and internal policy.

rical hazard reduction practices shall be exercised and propergrounding instruction
bment shall be followed.

methods that are not specifically required by IEC61340-5-1 are described in inform
x B, Annex C, Annex D, Annex E, Annex F, Annex G and Annex H.

pliance verification test frequency is not specified in this document. Guidance on how U

Selection of test equipment

b specifications for test equipment described in Clause 6 do not match the rang
surements requiredito be made in the ESD control program, other test equipment that
h the range shall\be used and documented in the ESD control program plan.

equipment.rshall be used and calibrated in accordance with the manufacty
mmenddtions. In the absence of manufacturer's recommendations, users shall define

nnel
cting
rnal
hfety

s for

ative

sers

e of
does

rer's
and

Ann

nt.

6.2

x B gi\/ne gnir‘lnnnn an nr‘lr‘lrnceing known issues with test and measurement nquipmc

AC outlet analyzer (or mains socket tester)

This is a device that plugs into an AC outlet and gives an indication, typically using lights, that
the outlet is correctly wired, or if a fault condition exists. For compliance verification testing, an
AC outlet analyzer can be used to indicate the correct wiring of the equipment grounding

cond

uctor.

Note that some AC outlet analyzers might not be able to differentiate ground (or earth and
neutral wire reversals, line and neutral wire reversals, and line and ground wire reversals), or
determine if the impedance to ground of the equipment grounding conductor is within the user's

spec

ification.
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6.3 AC circuit tester (impedance meter)

The meter shall be capable of measuring the impedance of the equipment grounding conductor
from a receptacle (power outlet used for establishing the AC equipment ground) to the neutral
bond at the main service equipment panel. The meter shall also verify wiring orientation.

6.4 Charged plate monitor (CPM)
6.4.1 CPM requirements

The CPM shall meet the requirements specified in IEC 61340-4-7. The total capacitance of the

t t HE -V SRRV 1 G PN 3 ball b (D0 4 DO\
eS PITOUUTL, WL PJ1atc, olflidilt VU (&U 2 o) YT .

In the absence of ionization, the CPM plate voltage shall not decay by more than A0_% of the
initiall test voltage within five minutes. The response time shall be less than 10 % of‘the shqrtest
discharge time expected to be measured.

6.4.2 Portable CPM kit

typicglly consist of four components: 1) electrostatic field meter<orvoltmeter, 2) CPM plate
separated from a ground plate on insulating standoffs, 3) plate-charger, and 4) ground pglate.
Thede four components may be integrated into a single instrument. A timer is used to megsure
discharge times.

Por}ble CPM kits for compliance verification of ionizers are commercially available| and

In the absence of ionization, the CPM plate voltage shall not decay by more than 10 % df the
initiall test voltage within five minutes. The response‘ime shall be less than 10 % of the shdrtest
discharge time expected to be measured.

For gonvenient use in a portable CPM kit, the "CPM plate is typically smaller than that spegified
for alCPM in 6.4.1.

A poftable CPM kit that has a capacjtance or plate size that differs from the CPM plate spegified
in 6.4.1 may be used if a correlation-factor for decay and offset is established.

The plate charger shall be ¢apable of charging the CPM plate to a voltage of each polarjty in
exceps of the initial test yoltage.

6.5 | Concentric ring electrode assembly

The [electrodeassembly contains a central disc surrounded by a concentric ring made of
conductive materials that make contact with the material under test.

The lelegctrode assembly described in IEC 61340-2-3 meets the requirements for complipnce
verification testing.

6.6 Resistance measuring apparatus (ohmmeter)

The instrumentation specified in IEC 61340-2-3 for laboratory evaluations and acceptance
testing have output voltages of (10,0 = 0,5) V or (100,0 = 5) V depending on the range of
resistance being measured. Instrumentation meeting the requirements for Ilaboratory
evaluations or acceptance testing as specified in IEC 61340-2-3, or instrumentation meeting
the following requirements shall be used for compliance verification testing.

Compliance verification instrumentation shall be capable of making measurements one order
of magnitude above and one order of magnitude below the intended measurement range. The
output voltage of compliance verification instrumentation may vary from laboratory evaluation
or acceptance testing instrumentation, and may be rated under load or open circuit. Compliance
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verification instrumentation shall be checked against laboratory evaluation or acceptance
testing instrumentation to ensure there is correlation between measurement results.

A resistance measuring apparatus may be a single, self-contained instrument, or a combination
of instruments (e.g. DC power supply, voltmeter and ammeter). If the resistance measuring
apparatus has a self-switching test voltage, it shall be ensured that the changeover meets the
requirements specified in IEC 61340-2-3 or specified by the user.

6.7 Low resistance meter

Resistance measuring apparatus capable of measuring less than 103 Q. Compliance verification
instrbmentation shall be capable of making measurements one order of magnitude abovg and
one |order of magnitude below the intended measurement range. The output voltage of
commliance verification instrumentation may vary from laboratory evaluation or @ceeptpnce
testing instrumentation described in IEC 61340-2-3, and may be rated under lead or ppen
circufit.

6.8 Electrostatic field meter

An instrument used to measure the electric field that results from el€ctrostatic charge jon a
matdrial.

There are different types of electrostatic field meter in commen‘use including induction prpbes
and field mills. The relative merits of these types are discussed in IEC TR 61340-1 [1]".

6.9 Electrostatic voltmeter

An instrument used to measure the surface potential (voltage) that results from electrogtatic
charge on a material. Electrostatic voltmeters’shall have measurement accuracy of less|than
+10 % full scale. Electrostatic voltmeters*may be non-contacting or contacting. Contafting
elecfrostatic voltmeters shall have inpuf capacitance of less than 1 x 1013 F and |nput
impedance greater than 1 x 1014 Q.

IEC TR 61340-1 [1] gives guidantce on the use of different types of electrostatic voltmeters.

6.10| Footwear electrode

A copductive metal plate that is at least large enough to accommodate a person's foot, without
the fpot extending beyond any edge of the plate, typically 305 mm x 305 mm.

6.11| Hand-held electrode

diamletér -and 7,5 cm or greater in length, with a connector at one end. All dimensiong are
nominal

A n;TtaI round or tubular stock (e.g. stainless steel, copper, brass), approximately 2,5 dm in

6.12 Resistance measurement electrode(s)

Cylindrical electrode, (2,5 £ 0,25) kg with a diameter of (65 + 5) mm having a contact of
electrically conductive material with a Shore A hardness between 50 and 70. The resistance
between two resistance measurement electrodes shall be less than 1,0 x 103 Q when measured
at (10,0 £ 0,5) V on a metallic surface.

The electrode described in IEC 61340-2-3 meets these specifications.

T Numbers in square brackets refer to the bibliography.
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NOTE Over time, conductive rubber materials used as the contact surface of the electrodes can warp. This could
cause measurements to change. At this time there is no standardized method to verify if this has occurred.

6.13 Insulative support surface

A planar (flat) surface, when used for specimen support, shall have a surface resistivity greater
than 1,0 x 1013 Q when measured in accordance with IEC 62631-3-2 or a surface resistance or
point-to-point resistance greater than 1,0 x 1072 Q or one order of magnitude greater than the
item being measured in accordance with IEC 61340-2-3. The area of the insulative support
surface shall be large enough to completely isolate the largest specimen intended to be tested
on it.

6.14| Integrated measurement instrument for wrist strap systems or person-footweir
systems

A pufpose-built instrument that is used for measuring wrist strap or footwear resistance as worn.

An integrated measurement instrument for wrist strap systems shall indicatée fail for resistanpces
above the limit specified in IEC 61340-5-1, or a user defined limit.

An iptegrated measurement instrument for person-footwear systems shall indicate fajl for
resistance above the limit specified in IEC 61340-5-1, or a user,defined limit.

6.15| Two-point probe

A twp-point probe consists of an insulated metal body,‘with a polytetrafluoroethylene (PTFE)
insulgtor inserted into each end. One insulator holds{est leads; the other holds receptacleq that
accept spring-loaded pins. The pins are gold plated and have a spring force of (4,6 £ 0,p) N.
The pin tips are (3,2 £ 0,1) mm diameter electrically conductive rubber electrodes with Share A
hardhess of 50 to 70. The resistance between. the two resistance measurement electrodes shall
be lgss than 1,0 x 103 Q when measured at\(10,0 + 0,5) V on a metallic surface.

The [wo-point probe described in IEC-61340-2-3 meets these specifications.

6.16| User specified electrodes

Congentric ring electrode assemblies (6.5) or resistance measurement electrodes (6.12) pften
cannot be applied because’ of the size and/or shape of materials. Insufficient contact area or
contact material can also result in high resistance between the electrode and the specimen. If
concentric ring electrode assemblies or resistance measurement electrodes cannot be used, or
if thgir use might.result in errors, user specified electrodes may be used instead.

User specified surface resistance bar (SRB) electrodes, comprising a pair of relatively| thin
elecfrodes placed in a parallel arrangement on the surface to be tested, see Figure 18 b)| can
be ugeful for evaluating changes in resistance across different orientations, and for measuring

COoNncCave—ercanvex curfanna (A~ ~AylinAara)
vV O COMv e X—ourmaCCo (-G Cy G Cro~

Other user specified electrodes can include, for example, smaller concentric ring electrode
assemblies, or resistance measurement electrodes of different sizes and/or shape.

When user specified electrodes are used, the following parameters shall be specified in the
compliance verification plan or mentioned in the test report: shape and dimensions of the
electrodes, contact force or mass of the electrodes, contact material (resistance and hardness)
and distance between electrodes.

User specified electrodes can result in different measured resistance values compared to
concentric ring electrode assemblies (6.5) or resistance measurement electrodes (6.12). If the
user considers any such differences to be significant, acceptance limits may be adjusted
accordingly and recorded in the compliance verification plan.
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IEC 61340-5-1 states that if test methods are used that are different to those specified in
IEC 61340-5-1, users are to show that results achieved correlate with those achieved using the
referenced standards.

7 Grounding/bonding

7.1

Equipment ground and responsibility for checking systems

When using equipment ground as ESD ground, connection is made using a connector or adaptor
approved by national electrical codes and regulations.

In many countries, national electrical codes or regulations require testing of grounding/bon

systg

If thip is not the case in the facility then as a minimum the correct wiring shall"be checkd
described below. See also informative Annex |.

7.2
The

grouhding/bonding systems of an ESD protected area (e.g. (ESD control workstation,

Figu

configured ESD control workstation will have all ESD control work surfaces, fixtures, han
equipment and personnel grounding devices connected”to a common ground point.
com]:xon ground point is connected to the ESD ground, which in most cases will be

equi
elec

ms that include mains wiring systems to be carried out by qualified personnel;

Objective

objective of this compliance verification test procedure is\to verify that the va

e 1) are within the resistance range allowed by theldser's specification. A pro

ment ground (protective earth). If a functionalkground is used, it shall be bonded t
rical ground wherever possible (for information-see IEC TR 61340-5-2 [2]).

ding

d as

rious
see
berly
dling
The
the
b the
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Figure 1\3;\%SD control workstation
xO
7.3 | Test equipment ) C\)L~
N
See Clause 6 for general qegéription of test equipment.
e resistance measuring*apparatus;
o t\vo test leads of sufficient length.
74 | Testp @edure for wrist strap bonding points
e (onne o test leads to the resistance measuring apparatus.
e (o t or place one test lead to the wrist strap bonding point (personnel ground) an
other test lead to the ESD ground

7.5
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l the

Measure the resistance according to the instructions of the resistance measuring apparatus

and note the result.

Troubleshooting wrist strap bonding point failures

Visually and mechanically confirm that all termination hardware and grounding wires are not

inadvertently loose, broken, or disconnected.

Verify the test equipment is operating properly and check or service the battery (if battery

operated) following the manufacturer's operating instructions for proper operation.
Test the resistance of the wrist strap bonding point to common ground point.
Test the resistance of the common ground point to the ESD ground.
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o |If the measured resistance is outside the specified range, connections between the wrist
strap bonding point and common ground point, and/or the common ground point and ESD

g

round shall be replaced and the resistance re-measured.

o If the measured resistance is still outside the specified range, the workstation shall be taken

(o]

ut of service and clearly marked as such.

8 Work surfaces

8.1

Basis of test procedure

This

o A
8.2

The
or a

compiiance verification test procedure 1S based on the folfowing pubfication(s):
FC 61340-2-3;
NSI/ESD S6.1 [3].

Objective

bbjective of this test procedure is to verify that the ESD control work -surface (a tablg
bare table) is electrically bonded to the ESD ground and is. within the minimum

maximum resistance allowed by the user's specification.

This
grou

8.3

See

°
—

test procedure can also be used for the measurement/of shelves, drawers and
nded ESD control storage equipment surfaces.

Test equipment
Clause 6 for general description of test equipment.

ne resistance measurement electrode;
vo test leads of sufficient length;

bsistance measuring apparatus.

mat
and

bther
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IEC

E[SD control work surface
r¢sistance measuring apparatus and/or low resistance meter
r¢sistance measurement electrode

oundable point

o «Q

bmmon ground point

m

SD ground

Figure 2 — ESD control work surface test

Test procedure

Do not clean the test surface before the verification.

Remove all ESD sensitive items from the surface under test. All other items shall bg
place on the surface. Al ground connections (including equipment ground connect
shall remain connected as’the surface under test is being verified.

e |eft
ons)

onnect one end of:the first test lead to the resistance measurement electrode, and the

her end of thefirst test lead to the test instrument. See Figure 2. Connect one end g
siecond test lead-also to the test instrument, and the other end of the second test lead t
SD ground,

lace the. resistance measurement electrode on the surface under test.

I a résistance measuring apparatus with automatic switching test voltage is used, mg

f the
b the

ke a

easurement and record the resistance.

If an automatic switching resistance measuring apparatus is not used, apply 10 V and
for the meter to stabilize or for 15 s. If the indicated resistance is less than 1,0 x 106 Q,

wait
note

the resistance. If the indicated resistance is equal to or greater than 1,0 x 108 Q, switch the

meter to 100 V and retest. Note the resistance after the meter stabilizes or after 15 s.

Switching the test voltage to 100 V can result in a resistance reading of less
1,0 x 108 Q. When this occurs the reading made with the 100 V test voltage is used.

than

If the resistance is expected to be equal to or greater than 1,0 x 106 Q the measurement

with 10 V may be omitted.

Tests shall include those surface areas that are subject to wear or are visibly dirty.
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8.5

Troubleshooting

8.5.1 Visual and mechanical check

Visually and mechanically confirm that all termination hardware and grounding wires are not

loose, broken, or disconnected.

Examine the surface and check if it is soiled or worn, which could cause increased surface
resistance. If soiled, clean the surface with an approved cleaner. Ensure the surface is

completely dry before retesting.
If the measured resistance is within acceptable limits after cleaning, cleaning proced

ures

shall be reviewed and changed as appropriate. Periodic cleaning is recommended to

npaintain proper electrical function of all ESD control surfaces.

(Gheck the connection of the mat connector to the mat.

(Gheck the connection of the ground cord to the mat connector.

(Gheck the connection of the common ground point to the ground cord.

Gheck the connection of the equipment ground to the common ground,point.

Electrical test

erify that the test equipment is operating properly and check™or service the batte
attery operated) following the manufacturer's operating instructions for proper operat

2
\
b
Hxamine the resistance measurement electrode contact surface for dirt build-up. Rer
surface contamination by following the manufacturer's tecommendations. If using liqui
clean the electrode, allow the electrode to dry beforelretesting.

Vi

P

d

Vith a resistance measuring apparatus, test theresistance of the surface to the groung
oint.

ver time the mechanical connection between the groundable point and the work su
ight become loose. Ensure that there is.a good connection between the groundable
nd the work surface. With a resistanece measuring apparatus or low resistance meter
the resistance of the groundable point to the common ground point.

ith a low resistance meter;<test the resistance of the common ground point tg
uipment ground.

nsure the surface matetial'has not deteriorated. To determine this condition, the resist

tween two locations ‘on the top of the surface (point-to-point) can be performed us
resistance measuring apparatus and two resistance measurement electrodes with
ads. See Figure'3.

ry (if
on.

nove
s to

able

face
boint
test

the

ance
ng a
test
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ISD control work surface
sistance measuring apparatus
sistance measurement electrodes

Figure 3 — Point-to-point resistance/measurement set-up

ctive ESD control items that cannot be brought.into compliance shall be taken out of se
Clearly marked as such.

9 Wrist strap system

9.1
This

9.2
The

Basis of test procedure

compliance verification test\procedure is based in part on IEC 61340-4-6 [4].

Objective

objective of this(compliance verification test procedure is to verify that the total s

rvice

Bries

resistance of all of\the elements in the wrist strap system, including the person wearing the

wrist
For

9.3

strap, is within‘the minimum and maximum resistance allowed by the user's specifics
ontinuousmonitoring of the wrist strap system, see informative Annex G.

Test equipment

tion.

n £ 4 + PTRET-N--W_¢ 3
T LY .

[P
T

See

Cot TUUTHITTTTI

e integrated measurement instrument for wrist strap systems, or resistance measuring

a
e h

e O
9.4
9.4.1

pparatus;
and-held electrode;

ne test lead of sufficient length.
Test procedure

Testing with integrated measurement instrument

e Place the band on the person's wrist, attach the ground cord to the band and attach the
other end of the ground cord to the integrated measurement instrument.
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9.4.2 Testing with resistance measuringc@apparatus

Touch the contact area on the integrated measurement instrument with the finger on the
hand closest to the band and activate the integrated measurement instrument following the

manufacturer's instructions.

Record the resistance or the "pass" or "fail" indication, see Figure 4.

3 IEC

itegrated measurement instrument
band
gfound cord

Figure 4 — Wrist strap test using integrated measurement instrument

lace the wristband with personal ground cord attached on the user's wrist in accord
ith the user's procedure. Adjust theswristband if necessary, to ensure a snug fit.

ttach the ground cord to a terminal of the resistance measuring apparatus.

onnect one end of the test\lead to the hand-held electrode and connect the other e
he test lead to the resistance measuring apparatus.

S0 > =T

old the hand-held electrode with the hand on which the wrist strap is being worn.
igure 5.

easure and record the resistance of the wristband and ground cord system.

Vhen using.a-cloth wristband, it is recommended to periodically test the fabric. This c3

=S o < = TT

hile the'wristband is on the wrist, see Figure 6, or by removing the wristband from the
nd pinching the cloth between the thumb and forefinger, see Figure 7.

Q

ance

hd of

See

n be

erformed-byseparating the buckle from the skin, for example using a thin flexible insulator,

wrist
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IEC
Key

1 bpnd

2 hpnd-held electrode

3 rgsistance measuring apparatus

4  tgst lead

5 gfound cord

Figure 5 — Wrist strap test using resistance measurement apparatus
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band

hand-held electrode

resistance measuring apparatus
test lead

ground cord

thin, flexible insulator
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Figure 6 — Wrist strap fabric test using resistance measuring apparatus
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r¢sistance measuring apparatus
tgst lead

ound cord

«Q

Figure 7 — Pinched wrist strap fabric test using resistance measuring apparatus|

Troubleshooting

erify that the test equipment is operating properly, check or service the battery (if b3
perated) following the manufagturer's operating instructions for proper operation.

xamine the wristband te_ensure it is not soiled.

\

lo

Hxamine the wristband to ensure that it is correctly sized and adjusted snugly to the s
B

Heplace the wristband with a new wristband and repeat the test procedure.

F

eplace the ground’'cord with a new ground cord and repeat the test procedure.

I{the steps above are not effective, the person's skin might have a high electrical resistg

bduce the person's skin contact resistance. If skin lotions and gels are used, more fred

ttery

n.

nce.

hanges indwveather can affect the person's skin contact resistance. Some wristbands have

ople

ith dry~skin. The use of a skin lotion or gel compatible with process requirements might

uent

d
al propensity to trap moisture underneath the wristband and can be more effective for pe
W
r
t
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Defective ESD control items that cannot be brought into compliance shall be taken out of service
and clearly marked as such.

10 Person-footwear system

10.1 Basis of test procedure

This compliance verification test procedure is based on the following publication:

IEC 61340-5-1.
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10.2 Objective

The objective of this compliance verification test procedure is to verify that the resistance of the
footwear system (person and footwear only) is within the minimum and maximum resistance
allowed by the user's specification. Footwear might consist of shoes, foot grounders or booties.

10.3 Test equipment

See Clause 6 for general description of test equipment.

10.4| Test procedure

10.4)1 Testing with integrated measurement instrument

NOTH Some integrated measurement instruments that\hrave dual-foot electrodes can do this measurement fo|
feet s|multaneously.

10.4{2 Testing with resistance measuring apparatus

integrated measurement instrument for person-footwear systems, or resistance measuring

'y
}Jal atuo,
fpotwear electrode;

hiand-held electrode;

—

vo test leads of sufficient length.

Hlace the ESD footwear on feet in accordance with the user's procedure.

Hlace one foot on the integrated measurement instrument's/foot electrode ensuring the
foot is not in contact with the foot electrode or adjacentESD control flooring.

Tlouch the contact area on the integrated measurement instrument and activate
integrated measurement instrument. See Figure 8 a). Record the resistance or the "g
or "fail" indication.

Hepeat for the other foot.

Hlace the ESD control footwear'on feet in accordance with the user's procedure.

Qonnect one end of the first fest lead to the hand-held electrode, and the other end g
first test lead to the resistance measuring apparatus.

Jonnect one end of the second test lead to the resistance measuring apparatus, an
other end of the second test lead to the foot electrode.

Hold the hand-held electrode with either hand.

Hlace one fo0t on the foot electrode ensuring the other foot is not in contact with the
electrode or'adjacent ESD control flooring. See Figure 8 b).

Apply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance is

bther

the
ass"

I both

f the

il the

foot

less
than

an 1,0 x 108 Q, note the resistance. If the indicated resistance is equal to or greater

Switching the test voltage to 100 V might result in a resistance reading of less
1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

than
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IEC IEC

a) Test using integrated b) Test using resistance
measurement instrument measuring apparatus

Key

E[SD control footwear

=2

pnd-held electrode
r¢sistance measuring apparatus

gst lead

—h

qotwear electrode

o o b~ W N -
—_

rltegrated measurement instrumeft,for person-footwear systems

Figure 8 — ESD control footwear test

10.5( Troubleshooting

erify that thentest equipment is operating properly and check or service the battery (if
attery operated) following the manufacturer's operating instructions for proper operat|on.

nsure.the’ ESD control footwear is worn properly.

xamine the ESD control footwear to ensure that its sole is not soiled or damaged, which
puld add resistance to the ESD control footwear system. If necessary, clean the |ESD
control footwear with an approved cleaner and allow the ESD control footwear to dry before
retesting.

om m o< 9

e Changes in weather and dryness of shoes can affect the person's skin contact resistance.

e People who have dry skin often take time to build up sufficient moisture in the footwear to
make good contact. The use of a skin lotion or gel, compatible with process requirements,
might reduce the person's skin contact resistance.

e If necessary, replace the ESD control footwear and repeat the procedure.

Defective ESD control items that cannot be brought into compliance shall be taken out of service
and clearly marked as such.


https://iecnorm.com/api/?name=b7e5fdf6c8f2fdfd4b9d72da6cb5264f

- 28 — IEC TS 61340-5-4:2021 © IEC 2021

11 Flooring

11.1 Basis of test procedure

This compliance verification test procedure is based on IEC 61340-4-1 [5].

11.2 Objective

The objective of this compliance verification test procedure is to verify that the resistance to
ground of the ESD control flooring is within the minimum and maximum resistance to ground
allowed by the user's specification.

ESD

finish, coatings, tiles, paints or floor mat(s).

11.3| Test equipment

See Clause 6 for general description of test equipment.

Key

A W N =

resistance measuring apparatus;
one resistance measurement electrode;

two test leads of sufficient length.

IEC

EISD control flooring

r¢sistance measurement electrode

résistance-measuring-apparatus
7 L o

control flooring might consist of a permanently installed floor, floor with ESD control

ESD ground

Figure 9 — ESD control flooring test

11.4 Test procedure

Do not clean the ESD control flooring before verification.

floor

Connect one end of the first test lead to the electrode, and the other end of the first test

lead to the test instrument.

Connect one end of the second test lead also to the test instrument, and the other end of

the second test lead to ESD ground.

Place the resistance measurement electrode on the floor surface. See Figure 9.
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Start with the voltage set to 10 V, wait for the meter to stabilize or for 15 s. If the value

exceeds 1,0 x 108 Q, select 100 V and repeat the measurement.

Switching the test voltage to 100 V might result in a resistance reading of less
1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

Tests shall include those flooring areas that are subject to wear or are visibly dirty.

11.5 Troubleshooting

ESD|control items and materials that cannot be brought into compliance shall be taken o
service and clearly marked as such:

12

12.1| Basis of testprocedure

This|compliance verification test procedure is based on the following publications:

12.2—Objective

than

Verify that the test equipment is operating properly and check or service the battery (if

battery operated) following the manufacturer's operating instructions for proper operati

e edd d PDe dpadble Of Delng Oldled olm grouna. A ne powered
easuring devices might give erroneous results due to undefined ground paths.

Hxamine the floor for excessive dirt or surface contamination. RemoVve- su
cpntamination at the test site by following the manufacturer's recommendatiens. If (
liguids to clean the floor, allow the flooring to dry before testing.

Hxamine the resistance measurement electrode for dirt build-upiy."Remove su
cpntamination by following the manufacturer's recommendations. Ifiusing liquids to g
the electrode, allow the electrode to dry before retesting.

Using a resistance measuring apparatus and two resistance measurement electrodes
vISt leads, perform a point-to-point resistance test to verify the floor material is compa

—

ith the user's specification. If measurement results are qutside the specified range, rg
is as a failure and continue troubleshooting. Also, if tleaning resolves the issue, th
till considered a failure and periodic cleaning shall be‘eonsidered or changed.

—

=

hen measuring ESD control floor mats:
Check the connection of the mat fastener tornthe mat.

- Check the connection of the ground cord to the mat fastener.
— Check the connection of the common_ ground point to the ground cord.
- Check the connection of the equipment ground to the common ground point.

Person-footwear-flooring system measurement of resistance to ground

EC 61340-4-5 [6];
FC,61340-5-1.

on.

face
sing

face
lean

with
tible
cord
is is

ut of

The objective of this compliance verification test procedure is to verify that the resistance to
ground of the footwear system (person, footwear and flooring) is within the minimum and
maximum resistance to ground allowed by the user's specification. The footwear might consist
of shoes, foot grounders or booties. The ESD control floor might consist of a permanently
installed floor, floor with ESD control floor-finish, coatings, tile, paints or floor mat(s).

12.3 Test equipment

See Clause 6 for general description of test equipment.

hand-held-electrode;

resistance measuring apparatus;
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o two test leads of sufficient length.

12.4 Test procedure

¢ Do not clean the ESD control floor before verification.

e Place the ESD control footwear on feet in accordance with the user's procedure.
e Connect one lead of the resistance measuring apparatus to the ESD ground.

e Connect the other lead to the hand-held electrode.

e Stand with both feet on the test floor covering and firmly grasp the hand-held electrode with
either hand. See Figure 10.

. A’l'pply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance’is|less
than 1,0 x 108 Q, note the resistance. If the indicated resistance is equal to or gréatér|than
10 x 108 Q, switch the meter to 100 V and retest. Record the reading.

1

Jwitching the test voltage to 100 V might result in a resistance reading of less |than
1[,0 x 108 Q. When this occurs, the reading made with the 100 V test volfage is used.
F
t

epeat the measurements with only the left foot in contact with the floer covering and| with
he right foot held in the air about 150 mm above the floor covering(

e Hepeat the measurements with only the right foot in contact with the floor covering and| with
tihe left foot held in the air about 150 mm above the floor coyering.

3
( 4 Q
AR
«O
4
5 6
/ il
S d
1
P

IEC

Key

ESD control footwear
hand-held electrode

resistance measuring apparatus
test lead

ESD control flooring

ESD ground

o oA WN -

Figure 10 — Person-footwear-flooring system test

Other person-footwear-flooring system tests can be found in informative Annex D.
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12.5 Troubleshooting

Verify that the test equipment is operating properly and check or service the battery (if
battery operated) following the manufacturer's operating instructions for proper operation.

Examine the floor for excessive dirt or surface contamination. Remove surface
contamination at the test site by following the manufacturer's recommendations. If using
liquids to clean the floor, allow the flooring to dry before testing.

Ensure the ESD control footwear is worn properly.

Examine the ESD control footwear to ensure that its sole is not soiled or damaged, which

could add resistance to the ESD control footwear system. If necessary, clean the ESD
- ojv e it - e =C eaner—anc—antc T ~ontrot-footwear-to—drybefore

C U UULWCTA vV c dPpPpIruvecyu c a U A UW

Ghanges in weather and dryness of shoes can affect the person's skin contactmesistgnce.
eople who have dry skin often take time to build up sufficient moisture in the footwefar to
ake good contact. The use of a skin lotion or gel, compatible with processirequiremgnts,
ight reduce the person's skin contact resistance.

Il necessary, replace the ESD control footwear and repeat the procedure.

I measurement results are outside the specified range, record this as a failure and continue
ttoubleshooting. Also, if cleaning resolves the issue, this is still-considered a failuregl and
periodic cleaning shall be considered or changed.

Deferctive ESD control items that cannot be brought into comptiance shall be taken out of sefvice

and ¢learly marked as such.

13.1| Basis of test procedure

This|compliance verification test procedure*is based on IEC 61340-2-3.

13.2| Objective

Peating

The pbjective of this compliance verification test procedure is to verify that the resistange to
groupd of the chair under testis within the resistance to ground range allowed by the uker's

specification.

13.3| Test equipment

See Clause 6 for general description of test equipment.

one resistance measurement electrode;

-

psistance measuring apparatus;

—

Vo iest leads of sufficient length.

13.4 Test procedure

Place the chair under test on the installed ESD control floor. Do not clean the ESD control
floor or chair immediately prior to verification.

Connect one end of the first test lead to the resistance measurement electrode and connect
the other end of the first test lead to the test instrument.

Connect one end of the second test lead also to the test instrument and connect the other
end of the second test lead to the ESD ground.

Place or hold the resistance measurement electrode on the centre of the seat panel of the
chair (place the electrode on any worn areas). See Figure 11.

If holding the resistance measurement electrode, ensure you are not a parallel resistance
path that can reduce the resistance measurement. The resistance measurement electrode
shall be insulated from the operator. This may be accomplished by using either an insulative
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sleeve over the resistance measurement electrode or body, or by the operator using an
insulative glove or similar material. The resistance through the insulative sleeve, glove or
material shall be at least ten times higher than the specified maximum limit resistance to
ground.

e Apply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance is less
than 1,0 x 108 Q, note the resistance. If the indicated resistance is equal to or greater than

1,0 x 106 Q, switch the meter to 100 V and retest. Note the resistance after the meter
stabilizes or after 15 s.

e Switching the test voltage to 100 V might result in a resistance reading of less than
1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

e (Qptionally the following areas of the chair may be checked, using contact compgtible
electrodes appropriate to the design of the seat:

centre of the seat back;

foot ring (if so equipped);

arm rests (if so equipped).

f the back of the chair backrest has a resistance to ground above-the user's specification
he surface shall be treated as process essential insulator (see Clause 19).

—

e Tlests shall include those areas on the ESD control chair that“are subject to wear of are
vjsibly dirty.
/ /
Q Q

"IEC

Key

1 ESD control chair

2 resistance measurement electrode
3 resistance measuring apparatus

4 ESD ground

5 ESD control flooring

Figure 11 — ESD control chair test
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13.5 Troubleshooting

If clganing any of the components of the test, ¢he floor, groundable points or fabric res
brinding the chair into compliance, a failuregshall be noted and periodic cleaning sha
cons|dered or changed.

ESD|control equipment and materials that cannot be brought into compliance shall be take

of sdrvice.

14 Air ionizers

14.1| Basis of test procedure

This|compliance vefification test procedure is based on IEC 61340-4-7.

14.2 Objective

The pbjective of this compliance verification test procedure is to verify that the discharge t
and pffset"voltage (ion balance) of air ionizers are in compliance with the user's specificat

Verify that the test equipment is operating properly and check or service the battery (if
battery operated) following the manufacturer's operating instructions for proper operation.

Examine the resistance measurement electrode for dirt build-up. Remove surface
contamination by following the manufacturer's recommendations. If using liquids to clean

the electrode, allow the electrode to dry before retesting.

Verify the resistance of the ESD control floor surface to ESD ground. If the flooring
resistance to ground is high, clean the floor with an approved cleaner. Allow the floor to dry
before retesting. If the floor passes after cleaning, retest the chair. If the floor fails, go to

troubleshooting in the flooring section.

(dlean the groundable point (i.e., wheels, casters, drag chain) with approved cleanern
dllow drying before retesting.

\lerify that the point-to-point resistance, using two resistance measurement électrode
resistance to chassis of the chair's components, are compatible with the uset's specifica

Gheck the electrical performance of the groundable points:

- Place one groundable point (i.e., wheels, casters, drag chain). on“a conductive
electrode and place the resistance measurement electrode, on-the centre of the
panel of the chair.

- Measure the resistance from the resistance measurément electrode to the
electrode.

- Repeat this test for all groundable points (i.e., wheéls, casters, drag chain).

seat materials to dry if liquids are used) and retést.

and

s, or
tion.

netal
seat

netal

Vacuum or clean the seat materials with manufacturer approved cleaning products (allow

ult in
Il be

N out

mes
on.

The test steps in this periodic test procedure are common for the following classes of ionizers:
room, laminar flow hood, work surface and automated equipment (bench top and overhead),
and compressed gas (gun or nozzle).

14.3 Test equipment

See Clause 6 for general description of test equipment.

charged plate monitor or a portable CPM Kkit;
a timer that is typically used to measure discharge times with portable CPM Kkits.
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14.4 Test procedure

14.4.1 Initial test set-up

Measurements shall be made at the location where ESD sensitive items are to be handled.

Check that in the absence of ionization, the CPM plate, when charged to the desired voltage,
does not discharge by more than 10 % of the test voltage within 5 min. Air ionizer heaters
and air filters (if so equipped) shall be left in their normal conditions during the test.

14.4.2 Discharge time test

14.4{3 Offset voltage test (ion balance)

14.5| Troubleshooting

Turn the test equipment on and allow it to stabilize in accordance with the manufacturer's
récommendations.

omentarily ground the CPM plate and set (or verify) zero voltage.

fter the CPM plate is disconnected from ground do not zero the verificationiinstrumgnt in
the presence of the ion field.

lace the CPM plate in the test location.

harge the CPM plate to a convenient voltage in excess of the initial test voltage for pach
larity (e.g., +1 200 V or =1 200 V).

he discharge time measurement begins when the test plate®voltage has decayed t¢ the
initial test voltage (typically £1 000 V) and stops when the CPM plate voltage has decpyed
to the final test voltage (typically £100 V).

epeat steps above for the opposite polarity. Note the discharge time in seconds for pach
larity.

urn the test equipment on and allow it to stabilize in accordance with the manufactyrer's
recommendations.

omentarily ground the CPM plate and set (or verify) zero voltage.

fter the CPM plate is disconnectedfrom ground do not zero the verification instrumgnt in
the presence of the ion field.

Hlace the CPM plate facing the air ionizer's airflow. Wait for the reading to stabilize.

Note the offset voltage (ion*balance).

erify that the test’equipment is operating properly and check or service the battery (if
attery operated) following the manufacturer's operating instructions for proper operat|on.

heckthat there are no large conductive objects in the area that could cause ion attragtion

\
b
Gheck thatthe test equipment is properly grounded.
d
to their’surface.

v tima ic At Aftha
cH—tH 15— outo+—tHe

||||||||||||||

Check that items in the work area are not blocking the airflow and that other sources of
airflow are not affecting the area.

Check fans for proper operation.
Check air filters for clogging with dust and dirt. Clean or replace air filter as necessary.

After removing electrical power, check emitter points (they shall be clean and not bent or
broken). Clean or replace if necessary, following the manufacturer's instructions. Allow
emitter points to dry before retesting.

Check electrical equipment grounds for grounding integrity.

If applicable, adjust the offset voltage (ion balance) of the ionizer following the
manufacturer's instructions.
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If applicable, check alpha radiation sources for service life date. Replace if necessary,
following the manufacturer's instructions.

If applicable, check the alpha source's case to ensure it is properly grounded in accordance
with the manufacturer's instructions.

If cleaning or replacing any of the components of the test, the filters or emitter point result in
bringing the ionizer into compliance, a failure shall be noted and periodic cleaning shall be
considered or changed.

Defective ESD control equipment and materials that cannot be brought into compliance shall

be taken out of service and r‘lnarly marked as such

15

15.1| Basis of test procedure

This|compliance verification test procedure is based on the following publications:

15.2 Objective

obile equipment

EC TR 61340-5-2 [2];
NSI/ESD S6.1 [3];
NSI/ESD ADV 53.1 [7];
EC 61340-2-3.

The pbjective of this compliance verification test\procedure is to verify the resistance of the
mobile equipment (such as cart or trolley) grounding system (mobile equipment thrpugh
grouhded floor) is within the minimum and” maximum resistance allowed by the upker's

specijfication.

All

testdd in accordance with Clause 8.

15.3| Test equipment

See Clause 6 for generalidescription of test equipment.

15.4| Test procedure

ppssible work surfaces of mobile_equipment that are grounded with a ground cord shall be

—

psistance measuring apparatus;

—

psistance measurement electrode;

—

vo testleads of sufficient length.

face the mobite equipment on a grounded ESD controt floorng:
Do not clean the ESD control floor immediately prior to verification.
Remove all ESD sensitive items from the mobile equipment.

Connect one end of the first test lead to the resistance measurement electrode, and the
other end of the first test lead to the resistance measuring apparatus.

Connect one end of the second test lead also to the resistance measuring apparatus, and
the other end of the second test lead to the ESD ground.

Place the resistance measurement electrode on the centre of the top mobile equipment work
surface. See Figure 12.

Apply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance is less
than 1,0 x 108 Q, note the resistance. If the indicated resistance is equal to or greater than
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1,0 x 108 Q, switch the meter to 100 V and retest. Note the resistance after the meter
stabilizes or after 15 s.

Switching the test voltage to 100 V might result in a resistance reading of less than
1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

Repeat the procedure for all other work surfaces of the mobile equipment.

Tests shall include those areas on the mobile equipment that are subject to wear or are
visibly dirty.

IEC

E[SD control mobile equipment
r¢sistance measurement electrode

r¢sistance measuring apparatus

m

SD ground
E|SD control flooring

Figure 12 — ESD control mobile equipment test

erify-that the test equipment is operating properly and check or service the battery (if
attery/operated) following the manufacturer's operating instructions for proper operat|on.
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Verify the components of the cart are not electrically isolated.

Visually check to ensure that the groundable point(s) (such as drag chain, cables, casters,
wheels) used to ground the mobile equipment to the floor are not soiled and are attached
securely (clean accordingly, if necessary).

Examine the grounding connections of the mobile equipment working surfaces.

Examine the groundable point(s) on the mobile equipment to ensure that they are not soiled
or worn, which could add resistance to the mobile equipment grounding system. If soiled,
clean the groundable point(s) on the mobile equipment with an approved cleaner, and repeat
the procedure.

Check the electrical performance of the groundable point(s):
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Place one groundable point (i.e., wheels, casters, drag chain) on a conductive metal
electrode and place the resistance measurement electrode on the centre of the top of

the mobile equipment working surface.

Measure the resistance from the resistance measurement electrode to the metal

electrode.
Repeat for all other groundable points.

e Examine the resistance measurement electrode for dirt build-up. Remove surface
contamination by following the manufacturer's recommendations. If using liquids to clean
the electrode, allow the electrode to dry before retesting.

e Meas

etal
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work
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16.1
This

16.2
The

resistance of all of.the elements (including ground cord) in the groundable static control gar
m is withjn,the minimum and maximum resistance allowed by the user's specification].

systd

A gn
esta

zrfight occur where the initial result is outside the acceptable limits but a sybsequent r

npeasurement can be treated as an outlier.

lectrode.

rag chains or cables have been known to be unreliable for grounding mobile~equip
see IEC TR 61340-5-2 [2]). When making measurements on mobile equipment,.a situ

ter moving the equipment slightly is within the acceptable limits. In/this case,
bcommended that further measurements be made to determine, \if the out-of-|

aning any of the components of the test, the floor, groundable’points, mobile equip
ng surfaces, result in bringing the mobile equipment into~compliance a failure sha
] and periodic cleaning shall be considered or changed.

control equipment and materials that cannot be brought into compliance shall be take
rvice and clearly marked as such.

Groundable static control garment system

Basis of test procedure

compliance verification test procedure is based on the following publications:

EC 61340-4-6 [4];
EC 61340-4-9 [8].

Objective

objective of this\eompliance verification test procedure is to verify that the total s

oundable static control garment system is a groundable static control garment
plishes an electrical bonding path for a person wearing the garment to the groundable

on th

ment
ation
esult
it is
imits

ment
Il be

N out

Bries
ment

that
boint

e‘garment.

A groundable static control garment system provides a ground path for a person that not only
suppresses the electrical field from clothing worn underneath the garment and dissipates
triboelectrically generated surface charge, but also bonds the skin of the wearer to an identified
ground path. Groundable static control garment systems might also be used in conjunction with
a continuous or constant monitoring system in a manner similar to those used in continuous

moni

toring of wrist straps in an ESD protected area (EPA).

ESD control garments might consist of clean room frocks, clean room coveralls, lab coats,
jackets, and smocks.

16.3

See

Test equipment

Clause 6 for general description of test equipment.
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Resistance measuring apparatus or integrated measurement instrument for wrist strap systems,
which shall give a pass or fail indication corresponding to the limits specified in the compliance
verification plan.

NOTE Some integrated measurement instruments require the manual selection of wrist strap system resistance test
ranges.
e hand-held electrode;

o two test leads of sufficient length.

16.4 Test procedure

16.4]1 Testing with integrated measurement instrument

. ut on a garment and properly fasten it in accordance with the user's procedure ,-Ensurg the
garment cuffs are snug to the skin. If adjustable cuffs are used, adjust to ensurela snug fit.
ttach the ground cord to the garment's ground cord connection.

e |f applicable, switch the wrist strap system or footwear integrated measurement instrument
to the wrist strap system setting.

e Ipsert or attach the loose end of the ground cord into the integrated measurement
imstrument.

e Hress and hold the metal contact or test plate with either hand until the pass or fail indication
g shown. See Figure 13.

IEC

Key

1 gfoundable statie control garment system
2 gfoundable point

3 integrated measurement instruments

4 gfolnd.cord

Figure 13 — Testing groundable static control garment system in combination
with a person using an integrated measurement instrument

16.4.2 Testing with resistance measuring apparatus

e Put on a garment and properly fasten it in accordance with the user's procedure. Ensure
the garment cuffs are snug to the skin. If adjustable cuffs are used, adjust to ensure a snug
fit.

e Attach the ground cord to the garment's groundable point.
e Connect the loose end of the ground cord to the meter.

e Connect one end of the other test lead to the hand-held electrode and connect the other
end of the test lead to the meter.

¢ Hold the hand-held electrode with either hand. See Figure 14.
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Apply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance is less
than 1,0 x 106 Q, note the resistance. If the indicated resistance is equal to or greater than
1,0 x 108 Q, switch the meter to 100 V and retest. Note the resistance after the meter
stabilizes or after 15 s.

Switching the test voltage to 100 V might result in a resistance reading of less than
1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

IEC

foundable static control garment system

«Q

foundable point

«Q

r¢sistance measuring apparatus

ound cord

0 «Q

hnd-held electrode

Figure 14 — Test set-up.= Groundable garment in combination with a
person, hand-held'probe and resistance measurement apparatus

Troubleshooting

erify that the testyequipment is operating properly and check or service the battery (if
attery operated) following the manufacturer's operating instructions for proper operatjon.

xamine theSgarment cuff to ensure that it is correctly sized and adjusted to be snug tp the
in with aolintervening clothing or other items.

Hxamine“the garment and cuff area to ensure it is not soiled or torn.

I the steps above are not effective, the person's skin might have a high electrical resistgnce.

‘;‘G”’v"i" cata e LAl VA~ ’i”” cotac ”’;”’ EeHUS€0 2" Dtion
or gel compatible with process requirements might reduce the person's skin contact
resistance around the cuff area. If skin lotions and gels are used, more frequent testing
during the work shift might be required to ensure their continued effectiveness.

Examine the seams between panels to ensure they are not soiled or torn.
Replace the ground cord with a new ground cord and repeat the procedure.

Replace the garment with a new garment and repeat the procedure.

ESD control equipment and materials that cannot be brought into compliance shall be taken out
of service and clearly marked as such.
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17 Static control garments and groundable static control garments

17.1 Point-to-point test method

17.1.1 Basis of test procedure

This compliance verification test procedure is based on IEC 61340-4-9 [8].

17.1.2 Objective

The objective of this compliance verification test procedure is to verify that the sleeve-to-sleeve

(or cpff-to-cuff) resistance of garments is within the minimum and maximum resistance allg
by tHe user's specification.

ESD| control garments might consist of clean room frocks, clean room coveralls, lab ¢
jackets, and smocks.

17.1)]3 Test equipment

See Clause 6 for general description of test equipment.

.1]4 Test procedure

resistance measuring apparatus;

two resistance measurement electrodes;
two test leads of sufficient length;
t

o insulative sleeve inserts (sufficiently large enough for garments).

onnect the two resistance measurement.'electrodes to the test leads and connect the
g¢ads to the integrated resistance measuring apparatus.

a0

)

lace the garment opened as muchas possible flat on the insulative support surface
mportant to open the garment to avoid any connections between panels that are not pre
hen the garment is being worn;

- < —

msert the insulative sleeve.inserts into the end of each sleeve. See Figure 15.

et the resistance measurement electrodes on each sleeve (or each cuff) of the garn
nsure the sleeves are separated from the body of the garment. See Figure 15.

> M

pply 10 V and wait for the meter to stabilize or for 15 s. If the indicated resistance is
fhan 1,0 x 108.Q;note the resistance. If the indicated resistance is equal to or greater
,0 x 108 Q; 'switch the meter to 100 V and retest. Note the resistance after the n
tabilizes orafter 15 s.

—

N =

witching the test voltage to 100 V might result in a resistance reading of less
|0{x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

= (D

wed

bats,

test

It is

sent

hent.

less
than
heter

than
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atic control garment or groundable stati&@r\trol garment

r¢sistance measurement electrode (@)
r¢sistance measuring apparatus \jr
rlsulative sleeve insert C}\O

: *

rlsulative support

O igure 15 — Garment (point-to-point) test

O

5 Troub @boting

erify th@ e test equipment is operating properly and check or service the batte
atter erated) following the manufacturer's operating instructions for proper operat

IEC

ry (if
on.

face

e E @me the resistance measurement electrodes for dirt build-up. Remove su

the electrodes, allow the electrodes to dry before retesting.

e Examine the garment (e.g., seams between panels) to ensure it is not soiled or torn.

e Review laundry process:

the garment.

— Fabric softeners used in the laundry process might coat the fibres.

— Chlorine bleach might damage conductive fibres (especially silver based fibres).

to be re-applied after washing, either in the final rinse or as a separate process.

ntaminatinn hy fallawwina tha maniifastiirar'ce racAammandatinne If icina Liniide $n rlean
Ao y—oowiRg—he—haha St +e-GOHh et RS——aSHg—1g S>—t0—C€

High temperatures from washing, drying or ironing might damage the carbon fibres in

Some garments, typically from rental suppliers, can require topical finishes or treatments

Defective ESD control equipment and materials that cannot be brought into compliance shall
be taken out of service and clearly marked as such.
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17.2 Hanging clamp method

17.2.1 Basis of test procedure

This compliance verification test procedure is based on IEC 61340-4-9 [8].

17.2.2 Objective

2021

The objective of this compliance verification test procedure is to verify that the sleeve-to-sleeve
(or cuff-to-cuff) resistance of garments is within the minimum and maximum resistance allowed

by

ESD| control garments might consist of clean room frocks, clean room coveralls, lab ¢
jackets, and smocks.

17.

See Clause 6 for general description of test equipment.

.24 Test procedure
U

the user's specification.

2|3 Test equipment

—

psistance measuring apparatus;

insulative hanging apparatus (meeting the electrical requiremeénts of the insulative su
urface);

s
tvo clamp electrodes. See Figure 16;
t

vo test leads of sufficient length.

se an insulative hanging apparatus to hang.the garment from each sleeve with electr
igolated clamp electrodes.

{dlamp electrodes shall be attached as.follows:
- for garments equipped with cuffsZattached to the cuffs;

for garments not equipped with cuffs, attached to the sleeves.

attaching the sensor lead-to'the other clamp. See Figure 17.

b~

pply 10 V and wait for the meter to stabilize or for 15 s if the reading is less
10 x 108 Q, note theresistance. If the reading is greater than or equal to 1,0 x 106 Q, s

—, _\

witching the\test voltage to 100 V might result in a resistance reading of less
.0 x 108 @/ When this occurs, the reading made with the 100 V test voltage is used.

= (D

bats,

bport

cally

Tlhe resistance measurementishall be made by applying the voltage lead to one clamg and

than
witch

he meter to 100-\l.and retest. Note the resistance after the meter stabilizes or after 1% s.

than
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Dimensions in millimetres

/%\ 50

IEC

Key

N
D

ectrically conductive clamp

D

ectrode, e.g. stainless steel

tgst lead connection

Figure 16 — Electrodes for hanging garment test

IEC
Key

1 static control garment or groundable static control garment

2 clamps

3 resistance measuring apparatus

4 insulators

Figure 17 — Hanging clamp resistance measurement

17.2.5 Troubleshooting

Verify that the test equipment is operating properly and check or service the battery (if battery
operated) following the manufacturer's operating instructions for proper operation.
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e Examine the electrodes for dirt build-up. Remove surface contamination by following the
manufacturer's recommendations. If using liquids to clean the electrodes, allow the
electrodes to dry before retesting.

e Examine the garment (e.g., seams between panels) to ensure it is not soiled or torn.
o Review laundry process:

— High temperatures from washing, drying or ironing might damage the carbon fibres in
the garment.

— Fabric softeners used in the laundry process might coat the fibres.

— Chlorine bleach might damage conductive fibres (especially silver based fibres).

- Some garments, typically from rental suppliers, can require topical finishes or treatments
to be re-applied after washing, either in the final rinse or as a separate process.

Defective ESD control equipment and materials that cannot be brought into compliance ghall
be tgken out of service and clearly marked as such.

Other test methods for garments can be found in informative Annex C.

18 Packaging

18.1| Basis of test procedure

This|compliance verification test procedure is based on the following publications:

e IEC TR 61340-1 [1];
EC 61340-2-3;

EC 61340-5-3 [9].

18.2 Objective

The pbjective of this compliance verification test procedure is to verify the surface or voJume
resistance of ESD control packaging that is used in the manufacturing process. ESD cqntrol
packiaging might consist of waffle packs, bags, totes, bins, and storage boxes, trays, cughion
wrap, foam, tubes, tape and jreel, shrink-wrap, and any other material used to facilitate in-
process material handling.

A well-designed comptiance verification program addresses ESD control packaging bechuse
the gtatic control ‘properties of many types of packaging might deteriorate with time and|use.
Thege tests cannot be used for shielding effectiveness or energy penetration.

If pagkaging is used as a work surface the requirements of work surfaces shall be applied|

18.3—TFestequipment
See Clause 6 for general description of test equipment.

e resistance measuring apparatus;
e insulative support surface;
e one or more of the following electrodes:
— concentric ring electrode assembly;
— two surface resistance bar (SRB) electrodes or other user specified electrodes;
— two-point probe;
— two resistance measurement electrodes;

e conductive metal electrode, the area shall be slightly greater than the packaging under test.
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The electrodes and resistance measuring apparatus may be combined into a single integrated
resistance measuring instrument.

18.4 Test procedure

18.4.1 Surface resistance using an integrated resistance measuring instrument

18.4{2 Surface resistance using a concentric ring electrode assembly or two SRBs|

Place the packaging on the insulative support surface to ensure making measurements

that

concur with product qualification or acceptance testing data. Measurement on dissipative or
conductive surfaces will tend to bias the measurements and might provide erroneous

results.

aution IS needed when using the Insulative specimen support surrace f1or testing insige of

n active EPA. All ESDS items shall be moved a distance greater than 30 cm fro
testing area.

the

lace test electrodes of the integrated resistance measuring instrument near|the cenfre of

the packaging (or on worn areas).

pply the test voltage and observe the reading, or if the test voltage can be selecte
10 V or 100 V, first apply 10 V and wait for the meter to stabilize orfor’15 s. If the reg

d as
ding

i3 greater than 1,0 x 106 Q, switch the meter to 100 V and retest, Note the resistance [after

the meter stabilizes or after 15 s.

witching the test voltage to 100 V might result in a resistance reading of less
.0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

S
1
Jurface resistance of visually identical packaging can(vary by many orders of magni
Tlo avoid possible damage to measuring instrumenfs or samples, measurements sh
adlways be made first with the test voltage set to0W.

i testing bag materials, the inside surface as well as the outside shall be tested for su
bsistance properties.

—

than

ude.
ould

face

e or

ging

Hlace the packaging on the insulative support surface. Measurement on dissipatiV
cpnductive surfaces will tend to~bias the measurements and might provide errongous
results.

Hlace the concentric ring eléctrode assembly or two SRBs near the centre of the packs

(pr on worn areas). See'Figure 18.

(Jonnect the resistance measuring apparatus to the electrodes.

Apply 10 V and~wait for the meter to stabilize or for 15 s. If the reading is greater

tabilizes onafter 15 s.

N =

witching-the test voltage to 100 V might result in a resistance reading of less
.0 x(106 Q. When this occurs, the reading made with the 100 V test voltage is used.

= (D

than

0 x 106 Q, switch the meter to 100 V and retest. Note the resistance after the meter

than
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[est using concentric ring electrode assembly b) Test using surface resistance bar electrodg

SD control packaging

bncentric ring electrode assembly
irface resistance bar electrodes
sistance measuring apparatus

sulative support

Figure 18 — Set-up for test method using concentric ring
electrode assembly and surface resistance bar electrodes

3 Surface resistance using a resistance measuring apparatus and two-point
probe

lace the packaging on the insulative suppert surface. Measurement on dissipativ
pnductive surfaces will tend to bias the, measurements and might provide erron
bsults.

aution is needed when using the insulative specimen support surface for testing insi

IE

e or
eous

He of

n active EPA. All ESDS items shall be moved a distance greater than 30 cm fronp the

sting area.

lace the test electrodes near the centre of the packaging (or on worn areas). It al

appropriate to place the probe into recessed areas as needed. See Figure 19.

onnect the resistance measuring apparatus to the electrodes.

pply 10 V and wait for the meter to stabilize or 15 s. If the reading is greater
0 x 106 Q, switch” the meter to 100 V and retest. Note the resistance after the n
tabilizes or after 15 s.

witching~the test voltage to 100 V might result in a resistance reading of less
.0 x 109°0. When this occurs, the reading made with the 100 V test voltage is used.

50 is

than
heter

than
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18.4)]4 Point-to-point resistance using a resistance measuring apparatus and

\u 1)

v IEC

—

ypical ESD control packaging: precision tray
two-point probe

r¢sistance measuring apparatus

rlsulative support

Figure 19 — Set-up for test methodusing a resistance
measuring apparatus and-fwo-point probe

resistance measurement electrodes

)

lace the packaging on the insulative Support surface. Measurement on dissipativ
pnductive surfaces will tend to .bjas the measurements and might provide erron
bsults.

o 0

Hlace one electrode near the centre of the packaging (or on worn areas) and the se
electrode on one corner (or@s near as possible to one corner). See Figure 20.

onnect the resistance measuring apparatus to the resistance measurement electrodgq

> 0O

pply 10 V and wait for the meter to stabilize or 15 s. If the reading is greater
0 x 106 Q, switéh)the meter to 100 V and retest. Note the resistance after the n
tabilizes or after15 s.

N =

witching the' test voltage to 100 V might result in a resistance reading of less
.0 x 108.Q."When this occurs, the reading made with the 100 V test voltage is used.

= (D

e or
eous

cond
S.
than

heter

than
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18.4)5 Volume resistance using resistance measuring apparatus or integrated

NOTH This procedure can only be used for volume conductive or dissipative packaging.
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V IEC

EISD control packaging
r¢sistance measurement electrodes

r¢sistance measuring apparatus

rlsulative support

resistance measuring instrument

Hlace the conductive electrode onto.thé insulative support surface and place the
pntrol packaging on the conductiveZelectrode.

psistance measuring instrument’in the centre of the ESD packaging. See Figure 21. S
tegrated resistance measuring instruments have two electrodes (bars or concentric r
nd both remain connec¢ted to the measuring circuit of the instrument. Such instrun
cpnnot be used for this' procedure.

C
Hlace the resistance measurement electrode, concentric ring electrode or integ
r
i

olume resistance~can be measured with an integrated resistance measuring instru
nly if one of thé electrodes can be disconnected from the measuring circuit.

pply the testivoltage and observe the reading, or if the test voltage can be selecte
10 V or 160V, first apply 10 V and wait for the meter to stabilize or for 15 s. If the rez
i$ greatérthan 1,0 x 108 Q, switch the meter to 100 V and retest. Note the resistance
the meter stabilizes or after 15 s.

KFigure 20 — Set-up for test method using two resistance measurement electrodes

ESD

ated
ome
ngs)
ents

ment
d as

ding
after

witching the test voltage to 100 V _might result in a resistance reading of less

than

1,0 x 108 Q. When this occurs, the reading made with the 100 V test voltage is used.

Surface resistance of visually identical packaging can vary by many orders of magnitude.
To avoid possible damage to measuring instruments or samples, measurements should

always be made first with the test voltage set to 10 V.


https://iecnorm.com/api/?name=b7e5fdf6c8f2fdfd4b9d72da6cb5264f

IEC TS 61340-5-4:2021 © IEC 2021 - 49 —

a) Test using resistance measurement electrode or concentric ring electrpéb&assembly

6

0\\v\ ’ IEC
b) Test using integrated {&@s;nce measuring instrument

Key $\'

E|SD control packaging ‘\Q

r¢sistance measurement electrode or c®centric ring electrode with only the inner contact connected
r¢sistance measuring apparatus \{‘

insulative support O

&
cpnductive electrodes .

ritegrated resistance m@ring instrument

o o A W N -~

Figure 21 — S€t)up for test method using resistance measurement electrode or
concentric ri@electrode assembly and integrated resistance measuring instrument

18.5 Tro@gshooting (surface, point-to-point and volume resistance)

. Ve\%&)ﬁat the test equipment is operating properly and check or service the battefy (if
blattery operated) following the manufacturer's operating instructions for proper operatfon.

e |If the tester reads open circuit, check the wires for continuity and connections to
terminations.

o When measuring packaging with high resistance values, the test wires might pick up
interference (line voltage, noise, etc.) causing measurement problems. Move the test set-
up to an area with less interference.

e Check the relative humidity of the area. A reduction in humidity could cause an increase in
the volume resistance of some packaging.

Defective ESD control equipment and materials that cannot be brought into compliance shall
be taken out of service and clearly marked as such.

NOTE Packaging with coated surfaces might lose their static control properties if washed or subjected to other
chemicals.
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19 Process essential insulators

19.1 Basis of test procedure

The use of electrostatic field meters and electrostatic voltmeters are referenced in the following
publications:

e |EC TR 61340-1 [1];
e |EC TR 61340-5-2 [2].

19.2_Objective

The pbjective of this compliance verification test procedure is to verify that process.esséntial
insulptors do not exceed the maximum electrostatic field strength or surface potential allgwed
by tHe user's specification.

Wheh making measurements on process essential insulators, it is important\to take accoynt of
any ¢harging mechanisms (contact and separation processes, rubbing, ete;) that might charge
the |nsulators, and to replicate those processes as closely as possible before making
measurements.

NOTH IEC 61340-5-1 requires that non-essential insulators are removed from the process environment.
19.3| Test equipment

See Clause 6 for general description of test equipment:
e dlectrostatic field meter or electrostatic voltmeter.

19.4| Test procedure

19.4]1 Measuring electrostatic field(strength at the site of the ESD sensitive device
(ESDS) from electrostatic field source

The glectrostatic field at the pogsible positions of the ESDS is measured using an electrogtatic
field [meter.

Q)

. round the field meter (some field meters can be grounded via a grounded person holding

he case).

[ ]
=) —

perate the electrostatic field meter in accordance with the manufacturer's instructjons,
mcluding anysprocedures for zeroing.

[ ]
7 =

osition thefield meter at a typical possible position of the ESDS closest to the electrogtatic
jleld source.

=

o Allow,the meter to stabilize.

e Record the meter reading.

Some materials or objects in contact with or near a non-insulating surface might exhibit field
suppression and show a lowered level of electrostatic field. If the item remains in that position,
the field reading found can be considered realistic. If the item moves away from that position
during normal operations, the field might increase considerably. In this case further
measurements shall be made with the item positioned away from the non-insulating surface.

19.4.2 Measurement of surface voltage of a process essential insulator

e Ground the electrostatic voltmeter (some meters can be grounded via a grounded person
holding the case).

e Zero the meter in accordance with the manufacturer's instructions if required.
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e Position the electrostatic voltmeter at the correct distance from the surface to be measured
in accordance with the manufacturer's instructions.

o Allow the reading to stabilize and then record the reading.

Some materials or objects in contact with or near a non-insulating surface might exhibit field
suppression and show a lowered level of surface voltage. If the item remains in that position,
the voltage reading found can be considered realistic. If the item moves away from that position
during normal operations, the voltage might increase considerably. In this case, further
measurements shall be made with the item positioned away from the non-insulating surface.

19.5 —Troubleshooting

o \erify that the test equipment is operating properly, check or service the battery (if bqttery
operated), following the manufacturer's operating instructions for proper operation.

If a process essential insulator is found to have a field strength that exceeds .the maximum
requlrement of the user ESD program, the risk may be ameliorated by one - or more of the
folloying options:

[ ]
—

bplacement of the insulator with a suitable grounded conductor;

(]
—

pduction of the surface charge using an ionizer;
o tfeatment with a topical antistatic liquid;
e separation of the insulator from the ESDS by a minimum_of 30 cm;

e another user specified method.

Avoi¢l contacting the field meter sensing plates or thé insulator under test with fingers, glpves
or any object or materials. Any foreign residue ,or.material on the meter's sensing plate might
affeqt its ability to properly and accurately measure electric field strength.

20 Process essential isolated conductors

20.1| Basis of test procedure

The use of electrostatic voltmeters is referenced in the following publications:

EC TR 61340-1 [1];
EC TR 61340-5-2 [2])

20.2| Objective

The pbjective of this compliance verification test procedure is to verify that process essgntial
isolated conductors do not exceed the maximum electrostatic field strength or surface potgntial
allowed by’the user's ESD control program.

When making measurements on process essential isolated conductors, it is important to take
account of any charging mechanisms (contact and separation processes, rubbing, etc.) that
might charge the conductors, and to replicate those processes as closely as possible before
making measurements.

A conductor that could make contact with ESDS shall be grounded if possible. If it is not possible
to ground an isolated conductor, prevent contact with ESDS, or remove it from the process,
then the voltage on it shall be measured. It can then be compared with the voltage on any ESDS
which it might contact to determine if the difference is within the user's specifications.

20.3 Test equipment

See Clause 6 for general description of test equipment.
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Electrostatic field meter calibrated as electrostatic voltmeter or electrostatic voltmeter (non-

contacting or high-impedance contacting).

20.4 Test procedures

Ground the meter (some meters can be grounded via a grounded person holding the case).

Zero the meter in accordance with the manufacturer's instructions if required.

Position the meter at the correct distance from the surface to be measured in accordance

with the manufacturer's instructions.

Allow the reading to stabilize and then record the reading.

Somg isolated conductors can come into contact with charged objects during their_process

steps which can influence the level of surface voltage considerably. If the item moves/to

and

away from that position during normal operations, the measurements should be made with the

item|in contact as well as positioned away from the isolated conductor surface.

20.5( Troubleshooting

\lerify that the test equipment is operating properly, check or serviee\the battery (if b3
operated), following the manufacturer's operating instructions for-proper operation.

1 an isolated conductor that might come into contact with. ESDS is found to acqu
otential that exceeds the maximum difference with the ESDS,risk can often be amelio
y one or more of the following actions:

o0

— Ground or equipotentially bond the conductor.
— Reduce the potential difference between thie conductor and ESDS using an ion

— Apply another user specified measure.

ttery

re a
ated

zZer.
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Annex A
(informative)

Test frequency

The objective of the compliance verification test methods listed in this document is to identify if

signif
time.

icant changes in ESD control equipment and materials performance have occurred over

Test frequency limits are not listed in this document, as each user will need to develop their

own |set of test frequencies based on the critical nature of those ESD sensitive items harjdled

and the risk of failure for the ESD control equipment and materials.

Examples of how test frequencies are considered:

Daily
wrist

wrist strap checks are sufficient in some applications while in other pperations congtant
strap monitoring can be used for added operator grounding reliability.

q

PacKaging checks might depend on the composition of the packaging and its use. Jome
packiaging might have static control properties that deteriorate mare quickly with time and|use,
and pome packaging might be humidity dependent and might_have limited shelf life. Different

items
is a
frequ

of packaging can look identical but have very different electrostatic properties. As there
greater risk of confusion, it might be necessary, to)test samples of packaging more
ently.

Somg materials, such as ESD floor finishes, mighti\require more frequent monitoring becpuse
of their lack of permanency. Other materials, such as ESD vinyl floor covering or self-levglling

floor
after

Footvear check frequency should be-based on the organization's experience.

systems, might require less monitoring~The testing of a floor should also be considered
maintenance on the floor has been performed.
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Annex B
(informative)

Verification of compliance verification test equipment

B.1 General

Compliance verification test equipment is normally calibrated periodically as other

test

equipment. Annex B describes simple tests that can be used in the workplace to verify that it is

WOI’k'llg bUIIb‘btiy.

All bpttery powered equipment should be checked for battery charge state before usel If {
is doubt about their condition, batteries should be charged or replaced as appropriate.

It is [advisable to check and note the ambient humidity in the work area before tests.
humidity can affect material properties and can lead to problems with some‘test equipmen

B.2 | Charged plate monitor

B.2. Common problems

Common problems affecting charged plate monitors include

imability to achieve the required plate voltage;

e drain of charge from the plate due to humidity“or other unexpected current paths;

resence of nearby conductors including,the user's body leading to increased capacit
nd increased decay times;

e nearby charged insulators (including,the operator's clothing) that can induce voltage
the plate;

ir flow (e.g., drafts from fans or windows) that can affect measurements.

Basic charged plate-monitor checks

lace the charged plate monitor in a suitable position for checking, away from condug
harged insulators or ionizers.

he plate"should be charged to 1000 V or more and not degrade by 10 % after 1 min.
epeatithis test for -1 000 V.

here

High
t.

ance

tors,

Visual checks in the position of measurement

Before measurements are made, the vicinity should be checked for charged insulators or

conductors or air currents that could affect the results.

Check for differences in plate voltages that appear to be caused by the user approaching the

instrument.
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B.3 Electrodes

B.3.1 Common problems

Electrodes (concentric ring electrode assembly, resistance measurement electrode, two-point
probe and surface resistance bar electrodes) are normally very reliable. Nevertheless, they can
be subject to some problems.

e Electrode surfaces can become contaminated with dirt or chemicals.

e Planar electrodes can become warped over time.

e Iffegrated elecirodes such as the conceniric ring and two-point probe can suffer leakage
due to insulation failure, contamination or high air humidity. If held in the hand,leakage
through the user's body can occur.

B.3.2 Visual checks

Elecfrodes should be visually checked before use. If necessary, they can.be cleaned wjith a
suitable liquid cleaner in accordance with manufacturer's instructions. In' the absence of ¢ther
instryictions, they can be wiped with iso-propyl alcohol (IPA) and left ¢o, dry thoroughly bé¢fore
use.

NOTH If not dry, the presence of cleaner might affect measurement results.
B.3.3 Electrode resistance test

An electrode set may be tested using a resistance measuring apparatus and a clean uncqated
flat metal plate surface.
Jonnect the resistance measuring apparatus.to the electrodes under test.
e Hlace the electrodes on the metal plate:
\Y

easure the resistance through the electrodes.

The Electrode resistance should be-compared with the specification of the electrodes. Fof the
elecfrodes specified in IEC 61340+2-3 the electrode resistance is expected to be less [than
1,0 § 103 Q when measured at{10,0 + 0,5) V.

B.3.4 Electrode leakage test

An dlectrode set can;be tested for leakage using a resistance measurement apparatus| and
insulative support:

. onnect the resistance measuring apparatus to the electrodes under test.

d
o Hlacethe electrodes on the insulative support.
\Y

. edasure the resistance through the electrodes.

The resistance reading should indicate extremely high resistance at the limit of measurement
with the equipment.

B.3.5 Electrode test with known resistance

If a sample of known material is available, this can be used as a system verification test for the
electrodes in combination with the resistance measuring apparatus.

e Connect the electrodes to the resistance measuring apparatus.
o Place the electrodes on the sample material.

¢ Note the reading.

NOTE With some materials it might be necessary to place the material on an insulative surface before testing.
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B.4 Resistance measuring apparatus

B.4.1 Common problems
The resistance measuring apparatus can give the following problems.

e The test voltage might drift from the required value, especially under load.

o A measurable high resistance might be indicated even when disconnected, due to leakage
or high humidity levels. The leakage might be within test leads or within the meter.

B.4.2 Testing for leakage within the meter and leads

The fesistance measuring apparatus and leads can be easily tested for internal leakage using
an insulative surface.

° isconnect the test leads from the meter.

O
e Tlurn on the meter and select the required test voltage.
N

o ote the resistance reading.

The fesistance reading should indicate extremely high resistanceat’the limit of measurement
with the equipment.

Connect the test leads, placing the leads on an insulative surface. Repeat the test above|with
leads$ connected. The resistance reading should indicate extremely high resistance at the|limit
of measurement with the equipment.

Repgat the above test with the test leads held in,the'user's hand. The resistance reading should
indicpte extremely high resistance at the limit of 'measurement with the equipment.

NOTH 1 If any of the above tests show readings hélow the upper limit of measurement, leakage is indicated.

NOTH 2 Effects similar to those seen with_leakage can sometimes also be observed in the presence of high
electrpmagnetic fields.

B.5| Insulative support surface

B.5." Common problems

An insulative surface” might have insufficiently high surface resistance due to sufface
contamination or_high atmospheric humidity.

B.5.2 Testing insulative surface resistance

An ipsdlative surface can be tested using smtable electrodes as for ESD packaging.| The
[ with
the equipment, or at least ten t|mes greater than the resrstance expected in the test in which it
will be used.

If the resistance of the surface is lower than expected, it can be cleaned with a suitable cleaner.
Iso-propyl alcohol, IPA, can be used to clean many materials. If a liquid cleaner is used, the
material should be allowed to dry thoroughly before retesting.

B.6 Electrostatic field meter

B.6.1 Common problems

Electrostatic field meter readings can be affected by the presence of nearby conductors
(including the user's body) and lack of proper grounding of the meter.
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Field meters can be grounded though a separate ground wire. In many cases, they are designed

to be adequately grounded when hand-held by a grounded user.

B.6.2 Visual and other pre-use checks

Before the field meter is used, check whether it is to be grounded through the user or via a
separate ground cord. If the meter is grounded via the user, check that they are adequately

grounded via a wrist strap or footwear and flooring at the place of measurement.

When in use, check whether the item to be measured is fixed or moveable. If fixed, it should be
tested in its normal working position in the presence of any normal nearby conductors. If

movéable, it might be necessary to move it away from any conductors that could influ
measgurements.

B.6. Checking field meter grounding

If the electrostatic field meter is grounded via a ground cord, the resistance betweer
connlection point on the electrostatic field meter and the common groundpoint or ESD gr
via the ground cord can be measured. If the measured resistance is outside the user’s sped
limitg, the ground cord should be replaced and retested.

If th$ electrostatic field meter is grounded via the user’s body, the resistance betweer
elecfrostatic field meter and the common ground point or ESD\ground, either via the persor
a wrjst strap, or via the person, footwear and flooring ean be measured. If the meas

ence

the
bund
ified

the
and
ured

resistance is outside of the user’s specified limits, separate resistance measurements can be

mad¢ on the ground cord and footwear to determine.which item(s) should be replaced.

B.6.4 Checking the electrostatic field meterioperation

An glectrostatic field meter can be checked in use by imposing a known voltage o
ungrpunded, planar conductor and measuting that voltage.

Ideally, a metal plate should be used that is large enough to ensure a near uniform field i
regign of the electrostatic field meter, which should be positioned near the centre of the g
A square plate, for example, with,side length at least four times the diameter of the electrog
voltmeter sensing area is generally sufficient for compliance verification purposes.

A practical alternative.eanductor might be, for example, the planar side of a conductive totg
placed on an insulative’support surface. The tote box should be homogeneously conductiV
as tq produce a near uniform field. The uniformity of the field can be checked by movin
elecfrostatic field-meter over the surface of the conductor, without changing the separ
distance, ande@bserving any changes in the reading.

A registance measuring apparatus can be used as a voltage source, if a dedicated DC vo

h the
late.
tatic

box
e so
y the
ation

tage

sourgens not available.

e Place the conductor on an insulative support.
e Connect the high voltage terminal of the DC voltage source to the conductor.
e Connect the other terminal of the DC voltage source to the ESD ground.

e Connect the voltmeter to be tested and hold it at the correct distance from the conductor

surface, near the centre of the conductor.
o Apply the test voltage and note the reading.
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B.7 Electrostatic voltmeter

B.7.1 Common problems

There are several types of electrostatic voltmeter. Readings can be affected by the presence
of nearby conductors (including the user's body) and lack of proper grounding of the meter.

Electrostatic voltmeters can be grounded though a separate ground cord. In many cases, they
are designed to be adequately grounded when hand-held by a grounded user.

---------- ohta ete S j oHtmete e—field—mete H ed—teo—read the

voltage of a planar target at a known distance from the meter. The readings obtained with this

With|this type of electrostatic voltmeter, the surface voltage reading will'be reduced if the tIrget
rger
or clpser than the calibration target. The shape of the target might;have an effect that is difficult

Before the voltmeter is used, check whether it is 10 be grounded through the user or via a
sepdrate ground cord. If the meter is grounded via the user, check that they are adequptely
grouhded via a wrist strap or footwear and flooring at the place of measurement.

Somg types of meter require zeroing in<the absence of any electrostatic field before pach
meagurement. This can often be done by the user covering the meter measurement apefture
with their hand while zeroing the meter; provided the user is grounded or equipotentially bopded
to the electrostatic voltmeter and the’hand does not touch the sensing plate.

The pser should check the calibration distance for the instrument before use. With practicg, the
metgr can be held at the: approximate calibration distance from the target with reasonable
reliability.

B.7.3 Checking voltmeter grounding

If the electrostatic voltmeter is grounded via a ground cord, the resistance between the
connection-point on the electrostatic voltmeter and the common ground point or ESD grpund
via {ie ground cord can be measured. If the measured resistance is outside the user's spegified
limit

~the ground cord should be replaced and retested.

If the electrostatic voltmeter is grounded via the user's body, the resistance between the
electrostatic voltmeter and the common ground point or ESD ground, either via the person and
a wrist strap, or via the person, footwear and flooring can be measured. If the measured
resistance is outside of the user's specified limits, separate resistance measurements can be
made on the ground cord and footwear to determine which item(s) should be replaced.

B.7.4 Checking voltmeter operation

An electrostatic voltmeter can be checked in use by imposing a known voltage on an
ungrounded planar conductor and measuring that voltage.

Ideally, a metal plate should be used that is large enough to ensure a near uniform field in the
region of the electrostatic voltmeter, which should be positioned near the centre of the plate. A
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square plate, for example, with side length at least four times the diameter of the electrostatic
voltmeter sensing area is generally sufficient for compliance verification purposes.

A practical alternative conductor might be, for example, the planar side of a conductive tote box
placed on an insulative support surface. The tote box should be homogeneously conductive so
as to produce a near uniform field. The uniformity of the field can be checked by moving the
electrostatic voltmeter over the surface of the conductor, without changing the separation
distance, and observing any changes in the reading.

A resistance measuring apparatus can be used as a voltage source, if a dedicated DC voltage
source is not available

lace the conductor on an insulative support.
o onnect the high voltage terminal of the DC voltage source to the conductor.

onnect the voltmeter to be tested and hold it at the correct distance|frem the condlctor

F
d
e (onnect the other terminal of the DC voltage source to the ESD ground.
d
surface, near the centre of the conductor.

A

pply the test voltage and note the reading of the electrostatic veltmeter.
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Annex C
(informative)

Other test methods for static control garments

General considerations for other test methods

Some static control garments contain materials that are not accessible for resistance
measurements by the methods described in Clause 16 or Clause 17. Examples of such fabrics

-~

inclu
garm
garm

In sg
and/
The
and

Com
mea
and

IEC
whic

Cc.2

The

acquire and retain charge, test equipment that generates electrostatic fields, and

proc
Ther
been

C.3

C.3.1
The

IU tiIUbU bUIItdillillg bUIU-bUIIUlubtiVb' fill.)lb'b dlld SUITIT L;Udtb'd Ul ialllilldtcul fdblibb.
ents cannot be used as groundable static control garments or in groundable statig 'co
ent systems, but they can still be used as part of an ESD control program.

me cases, an organization might decide to use the test methods described in Claus
br Clause 17, but specify a higher range of resistance than that specifiedia TEC 61340
bcceptable resistance range should be documented in the user's ESD-control program
compliance verification plan.

pliance verification testing and acceptance limits for garments for which resist
surements are not appropriate should be described in the user's ESD control program
compliance verification plan.

h are appropriate for compliance verification testing and are summarized in Annex C.

Precautions to be observed when conducting tests

test procedures described in Annex.€ involve the use of reference materials that 1
bdures that are not normally permitted in an EPA when unprotected ESDS are pre

efore, testing should be done<sutside an EPA, or within an EPA in which all ESDS
removed or placed in ESD>¢ontrol packaging prior to the start of testing.

Tribocharging tests for garments

Objective's

bbjective 0f-these compliance verification test procedures is to determine if the net ch

uch
ntrol

e 16
-5-1.
plan

ance
plan

S 61340-4-2 [12] describes test methods for garments and garment materials, some of

night
bther
sent.
have

arge
ser's

onal

gendrated of_garments after tribocharging is below the maximum value allowed by the u
specijfication.
Charge-is—measured-directh—oris—determined-bymeasuring-parametersthat areproport
to charge: body voltage, electrostatic field or surface voltage.

C.3.2 Test equipment for body voltage measurements

See Clause 6 for general description of test equipment and Clause A.1, Clause B.1, C.2.2 and
C.3.2 of IEC TS 61340-4-2:2013 [12].

e Electrostatic voltmeter capable of measuring body voltage of either polarity up to a voltage

g

reater than the maximum voltage allowed by the user's specification.

o Reference rubbing materials: garments, seat covers or pieces of fabric as appropriate to the
test procedure. These should be representative of the materials likely to contact the
garments under test when in use, or that are known to generate high levels of charge on
non-static control garments. Examples of suitable materials include polyamide, wool,
leather, polyester, polyvinylchloride and polytetrafluoroethylene.
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This|test procedure is based on a similar procedure described in-Clause A.2 and C.2
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Metal base plate for person to stand on. Body voltage measurements can be made with the
person grounded as they would be in normal operations, in which case a base plate is not
required. However, in order to distinguish between good and poor garments, it might be
better to measure body voltage on an isolated person or with a resistance to ground
somewhat higher than is normally specified for normal operations. In this latter case the
metal base plate is placed on insulating support and can either be kept isolated during
measurements or connected to ground via a resistor of specified value. The user's
compliance verification plan should specify if body voltage measurements are made on

isolated persons or with a specific resistance to ground.

Seat (optional), as used in normal operations, or one kept specifically for compliance

verification testing of garments.

Mannequin (optional). The user's compliance verification plan should specify the design
ﬁl:ectrical characteristics (surface resistance of covering, capacitance, eic.))"of
annequin.

3 Test procedure for body voltage measurements

.3.1 Testing by removal of garments

'S 61340-4-2:2013 [12].

he test person puts on the garment under test, or it is placed on the mannequin.
he reference garment is put on top of the garment under test.

he test person stands on the metal base plate.

omentarily ground the test person or manne€quin.

emove the reference garment and place it at least 1 m from the person under te

1
1
1
(Jonnect the electrostatic voltmeter to the metal base plate.
M
F .
mannequin.

R

ecord the maximum body voltage,

and
the

3 of

st or
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IEC

ectrostatic voltmeter

[0]

3

etal base plate

rlsulating support

Figure C.1 — Example of. @'test set-up for measuring
body voltage whilst removing a garment

.3.2 Testing by rubbing a garment

This| test procedure is based on a similar procedure described in
IEC TS 61340-4-2:2013 [12].

he test person putsion-the garment under test, or it is placed on the mannequin.

he test person stands on the isolated metal base plate.

omentarily-ground the test person or mannequin.

1
1
Jonnect the testperson or mannequin to the electrostatic voltmeter.
M
Rub the-garment under test with the reference material.

R

ecord the maximum body voltage.

C.3.3

An example of a suitable test set-up is shown in Figure C.2.

of
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Key
operator
tgst person

1
2
3  electrostatic voltmeter
4

rlsulating support

Figure C.2 — Example\of a test set-up for measuring
body voltage whilst’rubbing the garment under test

C.3.3.3 Testing using a seat

This| test procedure is based on a similar procedure described in Clause B.
IEC TS 61340-4-2:2013 [12].

he test person puts on the garment under test.
he test person sits down on the seat.
onnect the test person to the electrostatic voltmeter.

omentarily ground the test person.

[ ]
4 = 0 4 -

heAtest person stands up onto the metal base plate.

. ecord the maximum body voltage.

An example of a suitable test set-up is shown in Figure C.3.
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ectrostatic voltmeter

[0]

at

[

3

etal base plate

rlsulating support

rg¢sistor (optional)

Figure C:3)— Example of a test set-up for measuring
body-voltage on a person rising from a seat

See | Clause 6_«faor’ general description of test equipment, Clause A1 and C.2.2 of

IEC TS 61340:4-2:2013 [12], and 4.1.2 of IEC TR 61340-2-2:2000 [13].

T

araday. pail capable of holding the entire garment under test.

Q

hatge measuring instrument. Electrostatic voltmeter, charge amplifier or coulombmeter to
etermine the charge induced on the Inner container of the Faraday pail.

Reference garments that are known to generate high levels of charge on non-static control
garments. At least two reference materials should be used: one electropositive and one
electronegative. Examples of suitable materials include polyamide, wool and polyester.

Metal base plate for person to stand on. The metal base plate is placed on an insulating
support and can either be kept isolated during measurements or connected to ground via a
resistor of specified value. Measurements can also be made with the person grounded as
they would be in normal operations, in which case a base plate is not required. The user's
compliance verification plan should specify if measurements are made on isolated persons
or with a specific resistance to ground.

Mannequin (optional). The user's compliance verification plan should specify the design and
electrical characteristics (surface resistance of covering, capacitance, etc.) of the
mannequin.
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C.3.5 Test procedure for measuring charge on garments

This test procedure is based on a similar procedure described in Clause A.2 and C.2.4 of
IEC TS 61340-4-2:2013 [12].

e The test person puts on the garment under test, or it is placed on the mannequin.

e The garment under test is put on top of the reference garment.

e The test person stands on the metal base plate.

e Connect the Faraday pail to the measuring instrument.

e Hemove the garment under test and drop it into the Faraday pail.

. rom the reading on the measuring instrument, determine the charge on the garment under
test.

An ekample of a suitable test set-up is shown in Figure C.4.

ITiT IEC
Key
1 Faraday pail
2 charge measuring instrument
3 metal base plate
4 insulating support

Figure C.4 — Example of a test set-up for measuring charge on garments

C.3.6 Test equipment for measuring electrostatic field or surface voltage on
garments

See Clause 6 for general description of test equipment and Clause E.1 of
IEC TS 61340-4-2:2013 [12].

e Electrostatic field meter or non-contacting electrostatic voltmeter.
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Reference rubbing materials: objects (e.g. plastic pipes, blocks, balls) or pieces of fabric.
These should be representative of the materials likely to contact the garments under test
when in use, or that are known to generate high levels of charge on non-static control

garments. In the latter case, at least two reference materials should be used:

one

electropositive and one electronegative. Examples of suitable materials include polyamide,

wool, leather, polyester, polyvinylchloride and polytetrafluoroethylene.

Metal base plate for person to stand on. The metal base plate is placed on an insulating
support and can either be kept isolated during measurements or connected to ground via a
resistor of specified value. Measurements can also be made with the person grounded as

they would be in normal operations, in which case a base plate is not required. The u
compliance verification plan should specify if measurements are made on isolated per

ser's
sons

gdr with a specific resistance to ground.

v Test procedure for measuring electrostatic field or surface voltage on
garments

This| test procedure is based on a similar procedure described in Glause E.2 of

6(1340-4-2:2013 [12].

he test person puts on the garment under test.
he test person stands on the metal base plate.
omentarily ground the test person.

1
1

M

Tlhe test person makes a normal range of movements, for example bending, swinging 3
so that tribocharging occurs between different surfaces-of the garments.
M
M
R
M

easure the electrostatic field or surface voltage~atdifferent locations about the body,
omentarily ground the test person.
ub the garment under test with the reference material.

easure the electrostatic field or surface-voltage at different locations about the body,

Troubleshooting tribocharging tests

erify that the test equipments operating properly and check or service the batte
attery operated) following the- manufacturer's operating instructions for proper operat

nsure that measuring apertures in field meters and non-contacting voltmeters are ¢
nd free of any obstructions.

I results of measturements are significantly different to normal based on historical
onsider cleaning,or changing reference rubbing materials.

I results of-measurements are still higher than normal, examine the garment, incly
eams andfastenings, to ensure it is not damaged or unduly soiled.

eviewslaundry process:

IEC

rms,

ry (if
on.
lean

Hata,

ding

pical

high temperatures from washing, drying or ironing might damage coatings, to

— some fabric softeners used in the laundry process can adversely affect electrostatic

properties, for example by coating conductive fibres;
— chlorine bleach can damage conductive fibres (especially silver based fibres);

— some garments, typically from rental suppliers, require topical finishes or treatments to

be re-applied after washing, either in the final rinse or as a separate process.

Defective static control garments that cannot be brought into compliance should be taken out
of service and clearly marked as such.
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C.4 Charge decay time tests for garments

C.4

A1 Objective

The objective of these compliance verification test procedures is to determine if the rate at
which electrostatic charge dissipates from garments is within the limits allowed by the user's

spe

cification.

Charge can be generated by tribocharging, by corona charging, or by direct connection to a DC

or syrf .
or sUrface voltage to fall from a defined initial value to a defined lower final value.

C.4.

Test equipment for measuring charge decay time after tribocharging

Refer to Clause 6. For tests on garments as worn, an electrostatic field meter or/mnon-contagting

elec

Cc.4.3 Test procedure for measuring charge decay time after tribocharging

For

rostatic voltmeter is used, with the addition of a means of recording time.

lectrostatic field meter or non-contacting electrostatic voltmeter.

topwatch or timer. Alternatively, the output from the electrostatic field meter or voltmeter
an be recorded for subsequent analysis and determination of charge decay time.

=

S

g

Reference rubbing materials: objects (e.g. plastic pipes,blocks, balls) or pieces of fgbric.
These should be chosen so as to generate sufficient charge on the garment under test such
that the electrostatic field or surface voltage is greater than the initial value required fgr the
test. Examples of suitable materials include( polyamide, wool, leather, polygster,
dolyvinylchloride and polytetrafluoroethylene.
G
g
t

arment support surface, which may be insulating, dissipative or conductive. The uger's
ompliance verification plan should specify;the surface resistivity or resistance to groupd of
he garment support surface.

tests on garments as worn, use.the following procedure:

he test person puts on the:garment under test.

T
Tlhe test person stands-on the metal base plate.
Momentarily ground the test person.

F

osition the electrostatic field meter or non-contacting electrostatic voltmeter abovg the
adrea to be charged.

Rub the garment under test with the reference material.

Record the time taken for the electrostatic field or surface voltage to fall from the initial yalue
to the final value.

For bench-top tests on garments, use the following procedure:

Place the garment under test on the garment support surface so that it touches nothing else.

If necessary connect the garment to ground. Testing with or without a ground connection,
and the means of grounding if required should be specified in the user's compliance
verification plan.

Position the electrostatic field meter or non-contacting electrostatic voltmeter above the
area to be charged.

Rub the garment under test with the reference material.

Record the time taken for the electrostatic field or surface voltage to fall from the initial value
to the final value.

Examples of suitable test set-ups are shown in Figure C.5.
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1 gprment under test
2 electrostatic field meter or non-contacting electrostatic voltmeter
3 dpta recorder
4 rybbing material
5 metal base plate
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Figure C.5 — Examples of test set-ups for measuring charge decay
time on garments as worn andon a bench-top after tribocharging

of the corona array and the voltage to which it is energized should be specified in the u
compliance verification®plan. Alternatively, for bench-top tests on garments, the test equip
specified in IEC 61340-2-1 [14] can be used.

C.4. Testqrocedure for measuring charge decay time after corona charging

For tests onsgarments as worn, use the following procedure:

hetest person puts on the garment under test.

lause 6 for general description of test equipment. The equipment used is the sane as

high-
ation
ser's
ment

e The test person stands on the metal base plate.

e Momentarily ground the test person.

o Position the electrostatic field meter or non-contacting electrostatic voltmeter above the

area to be charged.

o Energize the corona array and pass it over the garment under test without the corona array

touching the garment.

e Move the corona array at least one metre away from the garment under test and switch it

off.

e Record the time taken for the electrostatic field or surface voltage to fall from the initial value

to the final value.
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For

bench-top tests, use the procedure specified in IEC 61340-2-1 [14], or the following

procedure:

C.4.

Refefr to Clause 6 of this document and 6.3.4 of IEC TS 61340-4-2:2013.

C.4.

Place the garment under test on the garment support surface so that it touches nothing else.

If necessary, connect the garment to ground. Testing with or without a ground connection,
and the means of grounding if required should be specified in the user's compliance
verification plan.

Position the electrostatic field meter or non-contacting electrostatic voltmeter above the
area to be charged.

Energize the corona array and pass it over the garment under test without the corona array
buching the garment.

—

Move the corona array at least one metre away from the garment under test and\swifch it
gff.

Record the time taken for the electrostatic field or surface voltage to fall from-the initial yalue
tp the final value.

6 Test equipment for measuring charge decay time after connection to a DC
high-voltage supply

(@)

harged plate monitor, or combination of DC high-voltage/supply, electrostatic voltmeter
nd timer or recorder;

nF capacitor (rated to at least 600 V DC);

rist strap or footwear-flooring combination to.gréund person as in normal operations;

s = Q

rLsuIating base plate (optional);

garment contact clamp.

[ Test procedure for measuring charge decay time after connection to a DC high-
voltage supply

This| test procedure is based on a similar procedure described in 6.3.4 of |IEC

TS

6[1340-4-2:2013.

he test person putson.the garment under test.

he test person is(grounded as in normal operations. The test person can wear a wrist $trap
onnected to ground whilst standing on the insulating base plate, can be grounded Via a
botwear-floering combination, or can be grounded via a wrist strap and by a footwear-
ooring combination. The protocol used for grounding should be specified in the uger's
ompliance verification plan.

- o —hoho o o

he.capacitor is charged to a convenient value above the initial value. If a DC high-vol|tage
S|upply is used, disconnect it after charging the capacitor.

Discharge the capacitor by connecting it to the garment under test via the garment contact
clamp.

Record the time taken for the voltage on the capacitor to fall from the initial value to the final
value.

An example of a suitable test set-up is shown in Figure C.6.
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Figure C.6 — Example of test.set-up for measuring charge decay
time after connecting a garment to a DC high-voltage supply

C.5| Field suppression testsfor garments

Refer to 6.5 of IEC TS 61340-4-2:2013 [12].

C.6 | Capacitance/loading tests for garments

Refef to 6.8 and“Annex D of IEC TS 61340-4-2:2013 [12].
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