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CAUTION
NOTICE

DISCLAIMER OF
WARRANTIES

DISCLAIMER OF
GUARANTY

LIMITATION ON
ESDA’s LIABILITY

Published by:

Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the
public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating
the interchangeability and improvement of products, and assisting the purchaser in selecting and
obtaining the proper product for their particular needs. The existence of such standards and
publications shall not in any respect preclude any member or non-member of the Association from
manufacturing or selling products not conforming to such standards and publications. Nor shall the
fact that a standard or publication that is published by the Association preclude its voluntary use by
non-members of the Association whether the document is to be used either domestically or
internationally. Recommended standards and publications are adopted by the ESDA in accordance
with the ANSI Patent policy.

Interpretation of ESDA Standards: The interpretation of standards in-so-far as it may relate to a
specific product or manufacturer is a proper matter for the individual company concerned and cannot
be undertaken by any person acting for the ESDA. The ESDA Standards Chairman may make
comments limited to an explanation or clarification of the technical language or provisions in a
standard, but not related to its application to specific products and manufacturers. No other person is
authorized to comment on behalf of the ESDA on any ESDA Standard.

THE CONTENTS OF ESDA'S STANDARDS AND PUBLICATIONS ARE PROVIDED
"AS-IS," AND ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS
OR IMPLIED, OF ANY KIND WITH RESPECT TO SUCH CONTENTS. ESDA
DISCLAIMS ALL REPRESENTATIONS AND WARRANTIES, INCLUDING WITHOUT
LIMITATION, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR USE, TITLE, AND NON-INFRINGEMENT.

ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY
SOUND AT THE TIME THEY ARE APPROVED FOR PUBLICATION. THEY ARE NOT A
SUBSTITUTE FOR A PRODUCT SELLER'S OR USER'S OWN JUDGEMENT WITH
RESPECT TO ANY PARTICULAR PRODUCT DISCUSSED, AND ESDA DOES NOT
UNDERTAKE TO GUARANTEE THE PERFORMANCE OF ANY INDIVIDUAL
MANUFACTURER’S PRODUCTS BY VIRTUE OF SUCH STANDARDS OR
PUBLICATIONS. THUS, ESDA EXPRESSLY DISCLAIMS ANY RESPONSIBILITY FOR
DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS
ON THE INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS.

NEITHER ESDA, NOR ITS PRESENT OR FORMER MEMBERS, OFFICERS,
EMPLOYEES OR OTHER REPRESENTATIVES WILL BE LIABLE FOR DAMAGES
ARISING OUT OF, OR IN CONNECTION WITH, THE USE OR MISUSE OF ESDA
STANDARDS OR PUBLICATIONS, EVEN IF ADVISED OF THE POSSIBILITY
THEREOF. THIS IS A COMPREHENSIVE LIMITATION OF LIABILITY THAT APPLIES
TO ALL DAMAGES OF ANY KIND, INCLUDING WITHOUT LIMITATION, LOSS OF
DATA, INCOME OR PROFIT, LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS
OF THIRD PARTIES.
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(This foreword is not part of ESD Association Standard ANSI/ESD S1.1-2021)

FOREWORD

This standard! has been developed to establish test methods for evaluating the electrical and
mechanical attributes of wrist straps used in an electrostatic discharge control program. Wrist
straps are intended to connect the user to a selected wrist strap grounding point, 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 system tests are provided.
Application and construction guidance are included in the annexes.

This document was originally designated ESD S1.1-1998 and approved on October 4, 1998. ESD
S1.1-1998 was reaffirmed, redesignated ANSI/ESD S1.1-2006, and was approved on February
26, 2006. ANSI/ESD S1.1-2013 was a revision of ANSI/ESD S1.1-2006 and was approved on
July 27, 2011. ANSI/ESD S1.1-2021 is a revision of ANSI/ESD S1.1-2013 and was approved on
June 16, 2021.

At the time ANSI/ESD S1.1-2021 was prepared, the 1.0 Wrist Strap Subcommittee had the
following members:

Craig Zander, Chair
Transforming Technologies

Stephen Blackard Rodney Doss

Cheryl Checketts

11-VI Samtec, Inc.

Fatjon (Toni) Gurga Ginger Hansel John Kinnear
Reliant ESD Dangelmayer Associates IBM

Michael Manders Charles McClain Andrew Nold

The United States Air Force Micron Technologies, Inc. Teradyne, Inc.

Dale Parkin Keith Peterson Jeff Salisbury
Seagate Technology Missile Defense Agency [1-VI

Wolfgang Stadler, TAS Rep Matt Strickland Affi[;?twds; \?i/ce:z?tsgr?trol
Intel Deutschland GmbH The Boeing Company Y

Consulting LLC

1 ESD Association Standard (S): A precise statement of a set of requirements to be satisfied by a material,
product, system, or process that also specifies the procedures for determining whether each of the
requirements is satisfied.
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Thomas Albano Brent A. Beamer
Eastman Kodak 3M
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Lockheed-Martin
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Lockheed-Martin
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Kurt Edwards
Lubrizol Conductive Polymers

Steve Koehn Mike Manders
3M USAF

Anna Maria Steriti
Wescorp

Jeff Salisbury
Flextronics

Al Breidegam
Semtronics Corporation

Eugene Chase
Electro-Tech Systems, Inc.

Eugene Felder
Desco Industries, Inc.

James W. Mann
Bellcore

John Weiss
3M
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ESD Association Standard for the Protection of Electrostatic Discharge Susceptible Items
— Wrist Straps

1.0 PURPOSE AND SCOPE
1.1 Purpose

This document provides electrical and mechanical test methods and performance limits for
product qualification, acceptance testing, and system testing of wrist straps.

1.2 Scope

This document is intended for testing wrist straps and wrist strap systems used to ground
personnel engaged in working with ESD sensitive assemblies and devices. It does not address
monitoring systems or garments.

2.0 REFERENCED PUBLICATIONS
ESD ADV1.0, Glossary of Terms?
ESD TR53, Compliance Verification of ESD Protective Equipment and Materials?

3.0 DEFINITION OF TERMS

The terms used in the body of this document are in accordance with the definitions found in ESD
ADV1.0, ESD Association's Glossary of Terms available for complimentary download at
www.esda.org. For the purposes of this standard, the following definitions apply:

breakaway force. The force required to disconnect the ground cord from the wristband.

ground cord. The portion of the wrist strap providing flexibility of movement while completing the
electrical circuit between the wristband and ground.

strain relief. A construction feature designed to protect the connections and the cord from
premature failure.

wristband. The portion of the wrist strap worn on the wrist. The wristband maintains electrical
contact with a person's skin.

NOTE: Some earlier versions of the document referred to the wristband as a cuff.

wrist strap. An assembled device consisting of a wristband and ground cord that provides an
electrical connection of a person's skin to ground.

NOTE: For illustration, see Figure 1.

wrist strap system. A wrist strap when properly worn by a person, where the electrical path
includes the person, the wristband, and the ground cord.
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