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In this presentation we shall discuss progress at Sandia in development of techniques and associated tools for predicting component lifetime in the fabrication-storage-deployment-use lifecycle. The two areas which will be discussed are the use of plastic encapsulated microelectronics (PEMs) in a time varying hot-humid (temperature-humidity) environment and the use of surface mount technology (SMT) in a temperature cycling environment. In both cases, a wear-out type of degradation occurs with an associated failure distribution function. It is necessary to insure, as much as possible, that “early” wear-outs will not occur during the useful life of the system.

For PEMs temperature and humidity aging we have developed a formalism which uses estimated life cycle temperature-humidity data together with estimates of accelerated lifetime and acceleration factor parameters to predict a time to failure distribution function. The method has been implemented in a “spreadsheet” calculation assisted with a Monte Carlo “add-in” for calculation of the distribution function. Examples of the technique will be presented.

In the case of thermo-mechanical solder joint fatigue (TMF) in SMT, we have evaluated both commercial and in-house tools for prediction of the time to failure distribution function, given a thermal cycle definition plus information about component and solder joint properties. Examples of our work will be presented and our current strategy discusses.

*  Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the U. S. Department of Energy under contract DE-AC04-94AL85000.
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