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Evaluation for distribution of interface strength induced by grain structure

SHISHIDO, Nobuyuki
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Copper interconnect systems of semiconductor devices has a risk of mechanical
fracture along with the trend of further integration and miniaturization, because of many weak interfaces
stacked to compose multilayered copper/dielectric systems. In order to improve mechanical reliability of
the semiconductor products, those interface strengths were evaluated. In the case of polycrystalline
copper structure, the evaluated strength of copper/SiN interface distributed with larger scatter than
single crystalline copper structure. This result suggests that the microstructure of copper plays an
important role on local interface strength. In addition, in-situ crystal orientation observation during
the fracture test was performed. The obtained result demonstrated that the interface fracture accompanied
the local plastic deformation of copper near the Cu/SiN interface depending on the microstructure.
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