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Effect of Line Width on Intergranular Microcrack Evolution

in Interconnects

DU Jiefeng, HUANG Peizhen
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of

Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Based on the classical theory of surface diffusion induced by stress migration, a finite element
program is developed for simulating the evolution of intergranular microcracks in copper interconnects.
The numerical results show that there exists a critical value of the line width under the biaxial tensile
stress state. When the line width is equal or less than the critical value, the intergranular microcrack
will grow and split into three small microcracks along the grain boundary. When the line width is grea-
ter than the critical value, the microcrack will directly evolve into a cylinder. The splitting time of the
intergranular microcrack reduces with the line width decreasing, which means that the decrease of the
line width will accelerate the splitting process. Both the critical value of the stress and that of the aspect
ratio decrease when the line width decreases, that is, the decrease of the line width is beneficial to the
microcrack splitting. The critical values of the stress and the aspect ratio decrease when the ratio of the
grain-boundary energy to the surface energy increases. And it is easier for the intergranular microcrack
to split than the intragranular microcrack.
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Fig. 1 Simplified model of an intergranular microcrack

in a conductor
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Fig. 3 Splitting time Z; as a function of
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