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NOTICE

TechAmerica Engineering Standards and Publications are designed to serve the public interest by
eliminating misunderstandings between manufacturers and purchasers, facilitating
interchangeability and improvement of products, and assisting the purchasers in selecting and
obtaining with minimum delay the proper product for their particular needs. Existence of such
Standards and Publications shall not in any respect preclude any member or nonmember of
TechAmerica from manufacturing or selling products not conforming to such Standards and
Publications, nor shall the existence of such Standards and Publications preclude their voluntary
use by those other than TechAmerica members, whether the standard is to be used either
domestically or internationally.

Standards and Publications are adopted by TechAmerica in accordance with the American
National Standards Institute (ANSI) patent policy. By such action, TechAmerica does not
assume any liability to any patent owner, nor does it assume any obligation whatever to parties
adopting the Standard or Publication.

Technical Publications are distinguished from TechAmerica Standards in that they contain a
compilation of engineering data or information useful to the technical community and represent
approaches to good engineering practices that are suggested by the formulating committee.

This Bulletin is not intended to preclude or discourage other approaches that similarly represent
good engineering practice, or that may be acceptable to, or have been accepted by, appropriate
bodies. Parties who wish to bring other approaches to the attention of the formulating committee
to be considered for inclusion in future revisions of this publication are encouraged to do so. It is
the intention of the formulating committee to revise and update this publication from time to
time as may be occasioned by changes in technology, industry practice, or government
regulations, or for other appropriate reasons.

(Formulated under the cognizance of the G-12 Solid State Devices Committee.)
Published by

© 2009 TechAmerica
Standards & Technology Department
601 Pennsylvania Ave., NW
North Building, Suite 600
Washington, DC 20004-2650
All rights reserved - Printed in U.S.A.
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1 Scope

This document is an annex to EIA Engineering Bulletin SSB-1, Guidelines for Using Plastic Encapsulated
Microcircuits and Semiconductors in Military, Aerospace and Other Rugged Applications (the latest
revision).

Failure-Mechanism-Driven Reliability Monitoring draws upon the concepts and implementation of line
controls, process stability, and effective monitoring programs in lieu of qualifying a product based solely
on a fixed list of tests. A supplier must identify those failure mechanisms that may be actuated through a
given product / process change(s), and must design and implement reliability tests adequate to assess the
impact of those failure mechanisms on system level reliability. In order for this to be effective, the supplier
establishes a thorough understanding of and linkage to their reliability monitoring program. Statistical
Reliability Monitoring (SRM) is a statistically based methodology for monitoring and improving
reliability; it involves identification and classification of failure mechanisms, development and use of
monitors, and investigation of failure kinetics allowing prediction of failure rate at use conditions. Failure
kinetics are the characteristics of failure for a given physical failure mechanism, including (where
applicable) acceleration factor, derating curve, activation energy, median life, standard deviation,
characteristic life, instantaneous failure rate, etc.

The failure rate of semiconductor devices is inherently low. As a result, the semiconductor industry uses a
technique called accelerated testing to assess device reliability. Elevated stresses are used to produce the
same failure mechanisms as would be observed under normal use conditions, but in a shorter time period.
Acceleration factors are used by device manufacturers to estimate failure rates based on the results of
accelerated testing. The objective of this testing is to identify these failure mechanisms and eliminate them
as a cause of failure during the useful life of the product.

This document provides reference information concerning methods commonly used by the semiconductor
industry to estimate failure rates from accelerated test results. These methods are frequently used by OEMs
in conjunction with physics of failure reliability analysis to assess the suitability of plastic encapsulated
microcircuits and semiconductors for specific end use applications.

2 Reference Documents

SSB-1.002 Environmental Tests and Associated Failure Mechanisms

SSB-1.003 Acceleration Factors
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3 Use Condition Based Reliability Evaluation

The SEMATECH Reliability Technology Advisory Board (RTAB) developed a reliability evaluation
methodology based on the use conditions that a component is expected to encounter in its market
applications'. Figure 1 depicts the process flow for use condition certification.

One of the most critical steps in the process is defining environmental, lifetime, and manufacturing use
conditions (step I) since it provides the basis for all follow on activities that lead to establishing baseline
performance (step VI). Determining the target market segment for a product establishes the use
environment and lifetime that are appropriate for the technology.

It is important to note that semiconductor manufacturers derive baseline performance estimates for use
conditions associated with their predominant market segment(s). Table 1, prepared by the SEMATECH
RTAB, encompasses the majority of specific conditions within each major market segment. When
assessing the suitability of a device for a specific application, it is essential to account for differences
between the use environment and the environment the manufacturer used for reliability evaluation.

Define Environmental, Lifetime and
manufacturing Use conditions (1)

'

Determine exploratory reliability stresses (ll)

« Gather package material property data to bound
reliability stress conditions (l1A)

« Gather data to validate stress types needed for the
technology (11B)

« Establish which stresses are required (11B,C)

« Develop global numeric stress models (IID)

» Develop a table of issues, best known accelerations
from historical data and published works (lIE)

« Create speculative reliability stresses (IIF)

!

Define extended stress conditions necessary
to identify fail mechanisms and
validate/develop models (lll, V)

!

Determine final stress conditions (V)

!

Establish baseline performance (VI)

Figure 1— Process Flow for Use Condition Certification

! SEMATECH Technology Transfer # 99083810A-XFR: Use Condition Based Reliability Evaluation of New
Semiconductor Technologies (Aug 20, 1999)
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