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Study of Physical Properties on Surface of Widegap Semiconductor

by Uniaxial Tensile Stress Loading by In-situ Raman Spectroscopy
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Abstract :

Raman spectra for both the £, and LOPC modes in n-type 4H-SiC crystals with Ti/Au film electrode were
measured from room temperature to 150°C by micro-Raman spectroscopy. Thermal stress near the interface
between 4H-SiC and the film electrode was analyzed by Raman shit, and the obtained values were compared by
FEM. The experimental values of thermal stress near the interface in the center of the electrode were in good
agreement with those by FEM analysis qualitatively. We obtained that the value of thermal stress of electrode
interface on n-type 4H-SiC at 150°C equals to 33MPa approximately, and the value of linear coefficient as
323MPa/cm™ by using high-temperature Raman experiments and FEM analysis. Those values of thermal stress
increase with temperature, and both thermal stress and thermal expansion broaden the linewidth due to crystal
distortion. We calculate the electron density values near the interface in n-type 4H-SiC by spectral analysis
for the LOPC mode. The resistivity values near the interface tend to increase slightly with increasing
temperature above 100C in comparison with those far from the interface Using the in-situ Raman spectroscopy
under uniaxial tensile stress was applied by three-point-bending test at room temperature, we obtained the
value of linear coefficient as 312cm'/MPa that equals to 323MPa/cm™ within =+ 3.5%. Therefore, uniaxial
tensile stress was dominant over thermal stress that occurred in near the interface in the center of the

electrode up to 150°C.
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