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Accelerated stress testing is an integral part of the automotive electronics validation process.  

However, since the durability tests are intended to represent the automotive mission life of 15 or 

more years, some of the tests are becoming prohibitively long and expensive.  For example, a 

temperature cycling test designed to adequately represent an automotive field life/environment 

can easily take 2-4 months and even longer when the test units have high thermal masses, such 

as power electronics modules.  The time and resource pressure becomes even more intense, when 

some of these tests are needed to be repeated due to a failure or a design change.  Some of the 

longest stress tests, such as Power Temperature Cycling (PTC) and High Temperature 

Endurance (HTE) are monitored tests, which offers a mechanism to study product’s wear-out 

behavior during the testing. This presentation will discuss an application of degradation analysis 

and prognostics to reduce the duration of the long durability tests, such as PTC and HTE.  A 

case study of a power electronics controller will be presented and the opportunities and 

challenges of this approach will be discussed.  
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