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Abstract  Cubic SiC/Si films have been analyzed by X-ray diffractometry (XRD), Raman scattering and transmission
electron microscopy (TEM), grown by chemical vapor deposition (CVD) using the hexamethyldisilane [ HMDS ; Si{CHa)s]
single-source precursor. A commercial wafer has been also studied, grown from the conventional propane-silane-
hydrogen gas mixture. The 5um thick commercial SiC/Si film showed sharp (002) XRD peak and strong 1O Raman
peak at 970 nm ' wavenumber. TEM observation indicated single crystal film with high density of defects originating
from the interface, such as dislocations, twins, stacking faults, and anti- phase boundaries. In the case of HMDS films,
XRD spectrum revealed (111) peaks mixed with (002) peaks, which suggest, the presence of misoriented crystals with-
in the film. TEM analysis showed that the 3C-SiC films consist of columnar grains aligned along the growth direction,
with 5°-10° misorientation among the SiC grains. The Raman spectrum showed the LO peaks at shifted positions of
967-969nm™' wavenumber, due to poor crystallinity of the films. It is proposed that the degraded crystalline quality of
the HMDS layers may be due to the low growth temperature and the carbon-rich nature of the growth-gas mixture.
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Fig. 1. Characterization results of a commercial 3C-SiC/Si (001) sample grown from C;Hs-SiH,-H, precursors, (a) XRD spectrum,
(b) Raman spectrum, {(c) cross-sectional TEM BF image and the corresponding SAD pattern, (d) plan-view TEM image and the

corresponding SAD pattern.
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Fig. 2. XRD spectra of 3C-SiC/Si (001) samples grown from
the HMDS at the condition of 1100°C and HMDS/H., flow rate
of 0.1/3000, (a) 0.3:m SiC and (b) 2um SiC.
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Fig. 3. BF TEM images and the corresponding SAD patterns of
the 0.3:m HMDS sample, (a) cross-section and (b) plan-view,
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Fig. 5. A high resolution cross-sectional TEM image of am
HMDS 3C-SiC/Si sample.
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Fig. 6. Raman spectra of the HMDS 3C-SiC/Si (001) samples,
(a) 0.3um and (b) 2um SiC.
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