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Detection of potential defects on small-scale interfacial structures
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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 estimate the
fracture risk of the semiconductor products, not only the values of those adhesion strengths but
also the information of the existing defect that can possibly initiate the interfacial fracture are
essential. In this research, both the adhesion strength and the stochastic distribution of defect
size at copper/dielectric interface that can be regarded as an equivalent crack were estimated. The
crack extension behavior during the thermal load test as the same as a semiconductor process, shows
good agreement with the developed model based on the fracture strength dependent on the
microstructure of metal interconnect.
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Fig.1 Fracture test for evaluating initial crack length
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Fig.3 Crack extension by heating
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Fig.5 Finite element analysis result of thermal load






