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Silicon carbide (SiC) is a promising next-generation semiconductor material because of its excellent
electrical, chemical, thermal and mechanical properties. With different manufacturing technologies,
different types of SiC are obtained, such as single-crystal SiC grown by a modified Lely method,
polycrystalline SiC prepared by chemical vapor deposition (CVD) and sintered SiC. In particular,
reaction-sintered (RS) SiC shows many excellent properties, such as high bending strength and high
thermal conductivity, compared with conventionally sintered SiC.

We proposed a new finishing technique, named plasma assisted polishing (PAP), which combines oxidation by
atmospheric pressure water vapor plasma and soft abrasive polishing. In the case of single crystal SiC, we have
obtained atomically smooth and damage-free 4H-SiC (0001) surface by applying PAP using ceria
abrasive. The rms roughness of the processed surface measured by scanning white light interferometer
(SWLI) was decreased to about 0.1 nm and scratch-free surface was obtained. The step and terrace
structure, which corresponds to the inclination of the crystal plane (0.29°), was clearly observed by AFM.
Furthermore, reflection high energy electron diffraction (RHEED) measurement revealed that there was no
lattice strain on the PAP processed surface. XTEM observation of the PAP processed surface revealed
that a periodical well-ordered structure, which corresponds to the structure of 4H-SiC, is continuously
observed from the bulk region to the top surface. These observation results lead to the conclusion that
PAP technique enables us to obtain an atomically smooth surface of single crystal SiC substrate without
introducing crystallographical defect in the subsurface region. Furthermore, we applied PAP to finishing of
RS-SiC. Under a low RF power supply condition (12 W), protrusions with a height of 10-20 nm were formed on
the surface. In contrast, an increase in RF power (30 W) resulted in the absence of residual protrusions and rms
roughness was improved from 4.63 to 2.31 nm. From these results, it is concluded that PAP technique is also
effective to decrease surface roughness of RS-SiC.




