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Abstract: The framework for the reliability prediction for electronic hardware is covered in this
standard. This standard identifies required elements for an understandable and credible reliability
prediction with information to evaluate the effective use of the prediction results. A reliability
prediction generated according to this standard shall have sufficient information concerning
inputs, assumptions, data sources, methodology(ies), and uncertainties so that the risk
associated with using the prediction results can be considered. This document does not provide
instructions for how to perform reliability prediction and does not judge methodologies.
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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 his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

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 IEEE 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 1413-2010, IEEE Standard Framework for Reliability Prediction of Hardware. |

In May 1992, the U.S. Army Material Systems Acquisition Activity (AMSAA) and the Center for
Advanced Life Cycle Engineering (CALCE)—Electronic Products and System Consortium (EPSC),
University of Maryland, briefed the Army Standardization Executive, Mr. Darold Griffen, on the problems
with the current reliability standards. The development of dual-use, nongovernment reliability standards, in
lieu of revising Military Standards or Military Handbooks, was proposed as a means to satisfy industry and
Department of Defense (DoD) administration policy. Reducing reliance on military specifications and
standards later became a priority of Secretary of Defense Dr. William J. Perry. In 1993, a Process Action
Team (PAT) was chartered by Deputy Under Secretary of Defense (Acquisition Reform), Ms. Colleen
Preston, to address the transition of defense suppliers and contractors to commercial practices, processes,
and products. The DoD PAT placed emphasis on participating with nongovernment standards bodies to
jointly develop and use their standards.

AMSAA and CALCE EPSC began working with the IEEE Reliability Society to initiate an IEEE reliability
prediction standard. A Reliability Prediction Standards Development Working Group was formed,
consisting of participants from various commercial and government agencies, both from within and outside
the United States. Written approval for the Project Authorization Request (PAR) from the IEEE Standards
Board was obtained 13 December 1994.

The Reliability Prediction Standards Development Working Group began coordinating with the IEEE
Standards Review Committee (RevCom) on developing and formatting the draft. The Working Group has
been gathering and maintaining current information on the following areas:

—  The best electronics reliability technologies and practices
— Recommendations from industry, government, and academia

—  The dual-use nongovernment standards initiative

The Reliability Prediction Standards Development Working Group had interacted with other organizations
that focus on reliability and produce nongovernment standards, including the Information Technology
Association of America (ITAA) [formerly the Electronic Industries Association (EIA)], the Society of
Automotive Engineers (SAE), the American Society for Quality Control (ASQC), Telcordia (formerly
Bellcore), and the Institute for Environmental Sciences (IES). The Reliability Prediction Standards
Development Working Group participated in meetings with these organizations and discussed the
conversion of military standards to commercial national and international standards. The standardization
organizations were supportive of the development of an IEEE reliability prediction standard, and
participated in the development of this standard. Organizations outside the United States such as the British
Telecom, Nippon Telephone and Telegraph, and CNET were also contacted and their opinions sought on
the standard. In addition, personnel from these organizations participated in this development and reviewed
the working documents. Their comments and contributions helped improve this standard.
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