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Spectro-photoelastic imaging of local strain fields in semiconductor devices
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A scanning spectro-polariscope ESSP) and a near-infrared imaging polariscope
with a scanning mechanism of the light incident angle (NIRIP+) have been developed to
guantitatively characterize only local strain fields in semiconductor devices. Since they are
designed to be applicable in 6-inch semiconductor substrates as it is even after device fabrication,

local strain fields inside and outside the device can be examined without their partial relief by
dicing or scraping. The NIRIP+ enabled us to selectively detect strain-induced birefringence in
commercial off-axis SiC substrates by eliminating the effect of natural birefringence. By combining
the NIRIP+ map with the photo-elastic coefficients of SiC crystal obtained experimentally by a
simple load test, selective and quantitative imaging of local strain fields was achieved in
commercial SiC substrates and devices. The SSP also enabled us to achieve quantitative imaging of
local strain field in the Si devices before its dicing.
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