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Development of crystal-grain enlarging process for ultra-fine Cu wiring by
strain-energy driving
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3,200,000

LSI

It is essential to enlarge Cu-polycrystal grains uniformly for
high-reliable ultra-fine Cu wiring. In the present study, we performed computer experiments by the
phase field method to examine the pinning effect and performed actual experiment to access the
impurity reducing process. In addition, it is computed whether the further enlargement of Cu grain
can be expected when the external process is applied to the system.

The computer experiment of grain growth found the prohibition of crystal grains by the impurity
pinning effect. The results showed good accordance with the observation by electron microscopy. The
actual experiment by reducing impurities produced Cu wiring with large and uniform Cu grains and
reduced the resistivity of the wire drastically. In addition, our computer experiment showed that
it can be expected to enlarge the grain radius further by applying external stress to the wire under
annealing.
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