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ABSTRACT

Insatiate demand for miniaturization of electronic devices
down to nano-scale makes electromigration and thermo-
migration a major concern. Electromigration and ther-
momigration, are irreversible mass diffusion under high
current density, and high temperature gradient, respec-
tively. In this work thermodynamics, statistical mechan-
ics and mass transport (diffusion) principals are used to
model electromigration and thermomigration induced
damage in solder joints subjected to high current densi-
ties. Electromigration process is modeled by the atomic
vacancy flux process. Entropy production in the system is
used as damage metric. The irreversible thermodynamic
damage model utilized in this work has previously been
successfully used to model thermo-mechanical fatigue
life of microelectronic solder joints. In this work we ex-
tend this model to electromigration-induced degradation.
The proposed unified model is compared with several
existing empirical models and test data.
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