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Development of high-accuracy measurement technique for micro/nano-scale strain
and residual strain distributions of semiconductor devices
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In this study, an optical image processing technique using a grid was
developed to measure the strain and residual strain distributions of semiconductor devices in the
micro and nano regions. A wide-field and high accuracy measurement method for two-dimensional micro
strain and residual thermal strain distributions was developed by integrating the moire method and
the inverse problem. Besides, a strain measurement method that is not easily affected by flaws was
also proposed. The residual thermal strain distributions of underfill in flip chips were measured by

the developed methods. Furthermore, an automatic detection method of crystal defects including
interfacial dislocations, and a strain imaging method of atomic arrays arranged in arbitrary
directions were developed. Defect detection and strain measurement of atomic arrays in Ge/Si and GaN
crystal structures were performed.
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