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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-6: Standard test methods for specific applications —
Wrist straps

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stangdarg Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e ¢ S “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ¢ i interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in fkj Q. |E aborates closely
with the International Organization for Standardization (ISO) in accorda al
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3)

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard |IEC 61340-4-6 has been prepared by IEC technical committee 101:
Electrostatics.

The text of this standard is based on ANSI/ESD S1.1-2006. It was submitted to the National
Committees for voting under the Fast Track Procedure.

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

FDIS Report on voting
101/291/FDIS 101/296/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

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

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

@%
S
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INTRODUCTION

This part of IEC 61340 has been developed to establish test methods for evaluating the
electrical and mechanical attributes of wrist straps used in an electrostatic control program.
Wrist straps are intended to connect the user to electrical ground, thus preventing
electrostatic charge on a user’s body from attaining a level that may damage ESD susceptible
devices or assemblies.

Test methods and performance limits for evaluation, acceptance, and functional testing are
provided. Application and construction guidance is included in the annexes.

@%
S
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ELECTROSTATICS -

Part 4-6: Standard test methods for specific applications —
Wrist straps

1 Scope

This part of IEC 61340 provides electrical and mechanical test methods and performance
limits for evaluation, acceptance and functional testing of wrist straps.

This standard is intended for testing wrist straps and wrist strg
grounding of personnel engaged in working with ESD sensitive asse

It does not address constant monitoring systems.

2 Normative references

For the purposes af this doctyme wing terms and definitions, in addition to those
specified in the s ociatian g ofterms, shall apply.

3.1
wrist strap
assembled

wrist strap syste
wrist strap when propérly worn by a person, where the electrical path includes the person, the
cuff and the ground cord

3.3
cuff
portion of the wrist strap worn on the wrist

NOTE The cuff maintains electrical contact with a person’s skin.

3.4

ground cord

portion of the wrist strap that provides flexibility of movement while completing the electrical
circuit between the cuff and ground

1 ESD Association, 7900 Turin Rd, Bldg. 3, Ste. 2, Rome, NY 13440-2069, 315-339-6937, www.esda.org
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3.5

evaluation testing

stringent testing of a wrist strap to determine its electrical and mechanical performance
abilities

NOTE Data are in the form of values from laboratory testing.

3.6
acceptance testing
incoming tests to confirm proper marking and electrical functionality

NOTE Data are in the form of visual inspection records, and values or pass/fail notation.

3.7
functional testing
end-use testing to confirm electrical functionality

NOTE Data are in the form of pass/fail notation or values.

3.8
current-limiting resistance

NOTE This resistance limits electrical current that could pa
user contact with electrical potential.

3.9

resistance range

user-specified upper and lower resistance ues\w efine the user-acceptable resistance
values of a wrist strap or wrist strap syten&

3.10
strain relief

construction fea@

3.11

breakaway force

force required to d uhd cord from the cuff

4 Te performance limits

This part of | 4Q specifies different types of testing for wrist straps. Tables 1, 2 and 3

detail the three types of testing with the associated limits and paragraph references to test
methods. The methods provide appropriate tests for the different levels of wrist strap
examination. The “evaluation tests” are laboratory tests for measuring the performance of a
wrist strap or for the comparison of wrist straps. “Acceptance tests” provide methods for
incoming goods inspection. Finally, the “functional test” is a simple check of electrical
continuity. This test shall be used on a regular, user-defined basis, to ensure that the wrist
strap is electrically functional.
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Table 1 — Evaluation testing

Electrical Limit Test ref.
Wrist strap continuity and resistance 1 mQ + 20 %, or user defined value 5.1
Cuff resistance Interior: <100 kQ or user defined value 5.2

Exterior: 210 mQ

Mechanical Limit Test ref.
Cuff size Defined 5.3
Breakaway force > 0,45 kg (1 1b), < 2,3 kg (5 Ib) 5.4
Connector and cord integrity > 2,3 kg (5 1b) and > 66 % of cord strenw - \Q

Ground cord extendibility Extension to manufacturer’s specifie 5.6
length with no continuity loss

Bending life > 16 000 cycles (\ \ \5\7
N\

Marking Limit\ > Test ref.

Manufacturer’s identification Logo and/or nam 5.8

Identification of non-standard Red feature. Wr ed 5.9
Resistance value

Table 2 - Wt testing
Electrical NI imit Test ref.
| | \( A
Wrist strap resistance [\ ('\ 1 mWr user defined value 5.10

NS
Wg\\ N Limit Test ref.

Manufacturer’s identifi |on \og/o and/or name 5.8

Identification of non Red feature. Value marked 5.9
Resistance valde

Table 3 — Functional testing

Electrical Limit Test ref.

Wrist strap system continuity “Pass” or < 10 mQ, or user defined value 5.11

5 Test methods
Refer to Tables 1, 2 and 3 for test method applications.

5.1  Wrist strap continuity and resistance test

This test measures the value of the current-limiting resistance and assures continuity between
the discrete parts of the wrist strap.

5.1.1 Equipment

The equipment shall consist of the following:



