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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation, or every ten years for stabilization. When a document is more than five years old and has not been
reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to conclude that its contents, although still
of some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except
in those cases where the matter has previously received formal consideration. A statement, written or oral, that is not
processed in accordance with the IEEE-SA Standards Board Operations Manual shall not be considered the official position
of I[EEE or any of its committees and shall not be considered to be, nor be relied upon as, a formal interpretation of the IEEE.
At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall make
it clear that his or her views should be considered the personal views of that individual rather than the formal position,
explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Recommendations to change the status of a stabilized standard should include a rationale as to why a
revision or withdrawal is required. Comments and recommendations on standards, and requests for interpretations should be
addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1156.2-1996, IEEE Standard for Environmental Specifications for Computer
Systems.)

With the introduction of numerous standards for computer hardware, components, circuit packs, backplanes,
systems, etc., the Microprocessor and Microcomputer Standards Subcommittee of the IEEE Computer
Society found it appropriate to write a separate standard for core environmental withstand conditions for
computers.

This standard provides design engineers and system engineers with requirements for core environmental
conditions that computer systems should be able to withstand, depending upon their environment. These
include (but are not limited to) thermal, atmospheric, shock, vibration, flammability, and corrosion stresses
during storage and operation.

At the time this standard was approved, the P1156.2 working group had the following membership:
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Gary D. Pash
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Jack Rosenberg
Fred E. Sauer

The following persons were on the balloting committee:

Dharma P. Agrawal
Malcolm J. Airst

Ray S. Alderman
Richard P. Ames
Harry A. Andreas
Keith D. Anthony
Alan Beverly
Christus Bezirtzoglou
Lim Boon Lum
David Brearley
Charles Brill

Hakon Ording Bugge
Robert S. Crowder
Mike Dorsett
Jean-Jacque Dumont
Wayne P. Fischer
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Andrew Fraser

Jerry V. Gilbert
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John Griffith

Peter B. Gutgarts

R. J. Hellweg

Roger Hinsdale
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Conrad A. Laurvick
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Rollins Linser

Joe Macura

William C. McDonald
Klaus-Dieter Mueller
Hans Muller

Michael Munroe

Gene Schramm
James F. Simon
Patricia Smith
Richard Spratt
Nobuaki Sugiura
Mike Thompson
Joeseph Toy

Joe Trainer
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Eike Waltz

Don Wilson

Larry Nielsen
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Douglas H. Patterson
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When the IEEE Standards Board approved this standard on 20 June 1996, it had the following membership:

Donald C. Loughry, Chair Richard J. Holleman, Vice Chair
Andrew G. Salem, Secretary

Gilles A. Baril Ben C. Johnson Arthur K. Reilly
Clyde R. Camp E. G. “Al” Kiener Ronald H. Reimer
Joseph A. Cannatelli Joseph L. Koepfinger* Gary S. Robinson
Stephen L. Diamond Lawrence V. McCall Ingo Riisch

Harold E. Epstein L. Bruce McClung John S. Ryan
Donald C. Fleckenstein Marco W. Migliaro Chee Kiow Tan

Jay Forster* Mary Lou Padgett Leonard L. Tripp
Donald N. Heirman John W. Pope Howard L. Wolfman

Jose R. Ramos

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
Alan H. Cookson
Chester C. Taylor

Valerie E. Zelenty
IEEE Standards Project Editor

Futurebus+ is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.
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IEEE Standard for Environmental
Specifications for Computer Systems

1. Overview

This standard contains fundamental information on minimum environmental withstand conditions. It is
intended to be used in those cases where a generic or detailed specification for a certain system has been
prepared. This standard is intended to achieve uniformity and reproducibility in the test conditions for all
systems that are purported to have arated environmental performance level.

The terms environmental withstand and environmental testing cover the natural and artificial environments
to which systems may be exposed so that an assessment of their performance can be made under conditions
of use, transport, and storage to which they may be exposed in practice. These conditions include (but are
not limited to) thermal, mechanical, clectrical, flammability, corrosion, and atmospheric stresses.

The requirements for the performance of the systems are not listed in this standard. The relevant specifica-
tion for the system under test defines its minimum‘permissible performance limits.

A list of suggested tests for electronic equipment is given in Appendix A of IEC 512-1 (1994).! Particular
test sequences shall be specified in the relevant system document detailed specification.

1.1 Scope

This standard is designed for use in conjunction with other standards such as the IEEE 1101 group of
standards (Mechanical Specification for Microconnectors and Eurocard Form Factors), the IEEE 896 group
of standards (Futurebus+®), the IEEE 1596 group of standards (Scalable Coherent Interface), the IEEE
1014 group of standards (VMEBus), and ISO/IEC 10861: 1994 (MULTIBUS II).

This standard is one of the IEEE P1156.x series for environmental specifications. It is intended to be used as
a core specification. It contains minimum environmental withstand conditions applicable to computer
systems and all of their associated components. It has been created to provide general environmental
withstand conditions for one or more of the above listed computer busses or interconnect standards, and
electronic equipment in general.

nformation on references can be found in clause 2.
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While this standard was specifically created for use with IEEE Computer Society bus standards, nothing
herein is intended to restrict its use for other applications, where applicable. A supplier and user may agree
to more or less restrictive environmental specifications than those listed below. However, if their specifica-
tions are less restrictive than those listed herein, neither supplier nor user may claim conformance to this
standard.

1.2 Purpose

It is the purpose of this standard to provide a core specification for physical integrity and environmental
performance levels for computer systems.

It is the responsibility of the system designer to evaluate the relationship between module- and component-
level environmental specification and the system-level environmental specification for the enclosure that
contains the modules. For example, the modules are conduction or convection cooled and a system-level
thermal “model” is required to determine the relationship and compatibility between the module’s heat sink
and the system-level cooling medium.

2. References

This standard shall be used in conjunction with the following list of documents, which form a part of this
standard to the extent specified herein. In all cases, the most recent edition of the listed standard shall be
used. The following standards shall be used in conjunction with the detailed specification of the system to be
tested. The detailed specification prescribes the tests to be used to ensure that the tested system conforms to
the performance levels listed herein.

ANSI T1.307-1990, Telecommunications—Fire Resistance Criteria—Part I: Ignitability Requirements for
Equipment Assemblies, and Fire Spread Requirements for Interconnection Wire and Cable Distribution
Assemblies.?

ANSI T1.319-1995, Telecommunications—Fire Resistance Criteria—Part II: Fire Propagation Hazard
Testing Procedure for Equipment Assemblies.

ANSI T1.329-1995, Telecommunications—Network Equipment—Earthquake Resistance.
ASTM B-827-92, Practice for Conducting Mixed Flowing Gas (MFG) Environmental Tests.3
Federal Communications Commission (FCC) Rules, Part 154

IEC 68-2-1 (1990), Environmental Testing, Part 2: Test A: Cold.?

1IEC 68-2-2 (1974), Environmental Testing, Part 2: Test B: Dry heat.

IEC 68-2-6 (1995), Environmental Testing, Part 2: Test Fc: Vibration (sinusoidal).

2ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA.

3ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959, USA.

“This publication is available from the Superintendent of Documents, U.S. Government Printing Office, P.O. Box 37082, Washington,
DC 20013-7082, USA.

SIEC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Varembé, CH-1211, Gendve 20, Switzerland/
Suisse. JEC publications are also available in the United States from the Sales Department, American National Standards Institute, 11
West 42nd Street, 13th Floor, New York, NY 10036, USA.
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