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Mapping of strains in a semi-insulating 6H-SiC wafer with use of circular cross-Nicol measurement
and its relation with Rama spectra

Hideo Takeuchi
Department of Electronic Engineering Systems, The University of Shiga Prefecture, Shiga, Japan

Abstract

We have explored the effectiveness of applying the circular cross-Nicol measurement to the mapping
of the strains in a semi-insulating 6H-SiC wafer. Initially, x-ray topography, which is regarded as a
fundamental evaluation technique for wafers in the developmental stage, is applied. In the x-ray to-
pographic wafer map, the disappearance of the images is found in various areas, which suggests that
the x-ray topographic measurement is not almighty. Next, we apply the circular cross-Nicol meas-
urement, which is sensitive to strains through the photoelastic effect. The circular cross-Nicol wafer
map reveals that the disappearance of the x-ray topographic images results from the strains. The ob-
served strains as brightness of the wafer map indicate that the magnitude of the crystal-plane distor-
tion is too strong to apply x-ray topography. We also measure the Raman spectra of the several re-
gion of the wafer to evaluate the stress from the phonon frequency shift. The maximum stress is es-
timated to be ~490 MPa.
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