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Electronic devices and products are changing very rapidly, customers have more choices, tremendous price
pressure exists on suppliers, and there is pressure to test quickly. However, many of the traditional test and
qualification standards are not working. Over the past 10 years, there have been an increasingly large
number of products that have passed qualification tests but have failed in the field. The resulting costs of
these failures have been in the hundreds of millions of dollars for many companies.

This presentation introduces in-situ system-level reliability assessment, which incorporates a hybrid-data
recognition and physics-of-failure based prognostics approach into the data analysis. This prognostics and
health management process is used to assess the extent of deviation or degradation of a product from its
expected normal operating conditions, and then, based on continuous monitoring, predict the future
reliability of the product. By monitoring key control signals and loads, this data is used in conjunction with
precursor reasoning algorithms and stress-and-damage models to enable prognostics. This approach is
being developed at the CALCE Prognostics and Health Management Consortium for implementation into
space, avionics, automotive and computer systems.
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