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Perhaps the most critical aspect of an Accelerated Life Test is fully understanding the failure mechanism before going into the test.  If we don’t understand this, we will likely apply the wrong type of stress and calculate the acceleration factor incorrectly, and therefore, we will come to the wrong conclusion.  But if we take this extra time, we may find that we can find what are looking for based on analysis, and running an ALT is no longer even necessary.  The following is a case study of such an event.  

A customer that approached us with the following situation:  To determine the relative lifetime reliability of two populations of power supply products currently in operation in the field.    One population manufactured by Vendor A has exhibited Electrolytic Capacitor (E-Cap) failures in the first two years of operation.  The second population manufactured by Vendor B has less than one year of field operation and has not experience the E-Cap failure mode to date.  The customer wanted to run a comparison ALT between the two to determine if Vendor B was going to follow the same path as Vendor A.

Rather than jumping straight into the ALT, we decided to determine what it was about the two supplies that were similar and what was different so that we understood better what we were looking for in the life test.
When we took some thermal data on the two supplies and measured the case temperature of similar E-Caps on each supply, what we found was a significant operating temperature difference between the two largely because of the location of the E-Caps on the two supplies.  On Vendor A’s supply, the E-Caps were located much closer to a very hot transformer on the board, and on Vendor B’s supply, the E-Caps were further away and therefore, did not have this localized heating affect.

We determined through lifetime calculations that Vendor A’s E-Caps would experience 8x to 32x shorter lifetime compared to Vendor B’s E-Caps.  At this point, we had our “smoking gun” and we convinced the customer that running an ALT to prove this did not make sense because the evidence was convincing enough for the vendor to move over to Vendor B’s power supply without running an ALT.
2007.05.01, 08:20, pg 1 of 1
IeeeAst07_Abstract04.doc

