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ESD Association standards and publications are designed to serve the public interest by
CAUTION eliminating misunderstandings between manufacturers and purchasers, facilitating the
NOTICE interchangeability and improvement of products and assisting the purchaser in selecting
and obtaining the proper product for his 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 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 ESD Association in accordance with the ANSI Patent policy.

Interpretation of ESD Association 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 ESD
Association. The ESD Association 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 ESD Association on any ESD Association Standard.

The contents of ESDA’s standards and publications are provided “as-is,” and ESDA makes
DISCLAIMER OF no representations or warranties, express or implied, of any kind with respect to such
WARRANTIES contents. ESDA disclaims all representations and warranties, including without limitation,
warranties of merchantability, fithess for particular purpose or use, title and non-infrigement.

Disclaimer of Guaranty: 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 judgment with respect to any particular product discussed, and ESDA
does not undertake to guaranty the performance of any individual manufacturers’ 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.

Limitation on ESDA’s Liability: Neither ESDA, nor its 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 S4.1-2006)

Foreword

The purpose of an ESD protective worksurface is to aid in the prevention of damage to ESD-
susceptible parts. There are several ways these surfaces may act to provide this protection and
they are often confused in practice. One involves the removal of charge residing on the surface
of a material. A second charge-removal task involves the charge on an object such as a tote box
that is placed on the surface. In this case, the charge must flow across the zone between the
object and the worksurface, which can interpose a considerable contact resistance. A third
charge removal task involves current flow from a charged, susceptible device placed on the
surface. In this case, a low discharge current may be desirable.

The degree of protection afforded by a worksurface is strongly related to the time needed to discharge
an object. In practice, some form of resistance value is commonly given as an indication of the
effectiveness of the worksurface. Strictly speaking, this description is incomplete since discharge time
depends on several other factors such as the effective capacitance of the worksurface, contact
resistance and the actual discharge path.

However, the capacitance does not usually vary as much as resistance. The other effects are very
dependent on the individual situation. As a result, resistance seems the best single predictor of
performance of ESD-protective worksurfaces. This standard relies on resistive measurements,
utilizing standard instruments, to provide a means of evaluation materials or installed worksurfaces.
Conversely, resistivity is measured by specific equipment and is used to establish an intrinsic material
property. Resistivity measurements are not within the scope or purpose of the standard.

This standard sets forth resistance test methods that can be used to characterize worksurfaces and to
obtain relative estimates of their ability to remove electrical charge from non-insulative objects placed
on the surface.

A worksurface, which is conductive enough to discharge an object, may also pose a safety hazard.
The work performed on the worksurface often entails the use of tools and test instruments, which
operate at voltages high enough to cause electrical shock. The presence of a worksurface tested
using the methods described in this document will not guarantee personnel safety.

This standard was originally designated ANSI/ESD S4.1-1997 and approved on September 20, 1997.
This standard is a reaffirmation of ANSI/ESD S4.1-1997 and was approved on February 26, 2006.
This standard was prepared by the 4.0 Worksurfaces Subcommittee. The 1997 version was
prepared by the 4.0 Worksurfaces Subcommittee. At that time the 4.0 Worksurfaces Subcommittee
had the following members:

Dale Parkin, Chair

IBM
Brent Beamer Larry Burich Larry Green
Static Control Components Lockheed USAF
William Klein Ronald Schwartz Shane Wooldridge
K&S Labs Stanley Vidmar Kewaunee Scientific
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The following people made significant contributions to this document:

Steve Gerken Ron Johnson Fred Tenzer
USAF Intel Duracoat
Leo G. Henry Dave Diegan John Kinnear
AMD AFM Inc. IBM
Ron Gibson
Celestica
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