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Vacancies Behavior Attributed to Stress-Induced Migration
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Abstract

Stress-induced migration phenomenon is one of the problems related to the reliability of metal
interconnections on semiconductor devices. The phenomenon causes voids and fractures in the
interconnections during the devices leave at high temperature for a long time. The purpose of this
paper is to clarify the mechanism of the phenomenon. First, on a spherical metal sample with a
spherical void, vacancy absorption or emission was considered between the void surface and the
sample surface. Next, vacancy behavior on the sample applied external stress was analyzed to
understand the vacancy behavior under thermal stress. These results show that the surface of the
void or the sample becomes a vacancy sink or a vacancy generator depending on the relative value
among the sample surface stress, the void surface stress and the external stress value. Finally, the
physical model was proposed to adapting these results to stress-induced migration phenomenon.
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