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Abstract

As the core foundation of equipment systems, the reliability of electronic components directly determines the overall performance
and mission success or failure. This article uses destructive physical analysis (DPA) as the main research method to systematically
explore the failure mechanism of electronic components. Through structural dissection, material characterization, and microscopic
analysis of typical components, the results show that DPA can reveal the physical essence of material defects at the microscopic scale,
accurately locate key failure links, and further identify the interaction path of coupled stress and the physical mechanism of failure.
These analysis results can provide scientific basis for the selection of packaging materials, process optimization, and reliability
enhancement design. On this basis, this article proposes an optimization strategy for failure traceability methods based on DPA,
including standardization of detection processes, refinement of characterization methods, and systematization of data traceability, in
order to improve the accuracy and engineering application value of component reliability assessment.
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