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Growth of polycrystalline 3C-SiC thin films for
M/NEMS applications by CVD

Gwiy-sang Chung', Kang-San Kim, and Jun-Ho Jeong

Abstract

This paper presents the growth conditions and characteristics of polycrystalline 3C-SiC (silicon carbide) thin films for
M/NEMS applications related to harsh environments. The growth of the 3C-SiC thin film on the oxided Si wafers was
carried out by APCVD using HMDS (hexamethyildisilane: Si;(CHs)s) precursor. Each samples were analyzed by XRD
(X-ray diffraction), FT-IR (fourier transformation infrared spectroscopy), RHEED (reflection high energy electron
diffraction), GDS (glow discharge spectrometer), XPS (X-ray photoelectron spectroscopy), SEM (scanning electron
microscope) and TEM (tunneling electro microscope). Moreover, the electrical propetties of the grown 3C-SiC thin film
were evaluated by Hall effect. From these results, the grown 3C-SiC thin film is very good crystalline quality, surface
like mirror and low defect. Therefore, the 3C-SiC thin film is suitable for extreme environment, Bio and RF M/NEMS

applications in conjunction with Si fabrication technology.
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Fig. 1. RHEED spectra of the polycrystalline SiC thin film
according to growing temperature.
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Fig. 2. SEM images of polycrystalline 3C-SiC thin films
according to various HMDS flow ration (unit:
scem): (a) surface: 6, (b) interface: 6, (¢) surface:
8, and (d) interface: 8.
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Fig. 3. Depth profiling of the polycrystalline 3C-SiC thin

film by GDS.
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Fig. 4. Roughness variations according to H, flow ration.
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Fig. 5. Thickness variations of the grown polycrystalline
3C-SiC thin film according to the location of
substrate and H, flow ration.
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Fig. 6. Cross-section SEM images of the grown polycry-
stalline 3C-SiC thin film according to H, flow
ration (unit: scem): (a) 0, (b) 40, (¢) 70, and (d) 100.
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Fig. 7. AFM image of the grown polycrystalline 3C-SiC
thin film.
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Fig. 8. TEM image of SiO, and 3C-SiC interface.
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Fig. 9. Photography of the grown 2" polycrystalline 3C-
SiC thin film by CVD.
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Fig. 10. (a) Schematic fabrication process flow chart and
(b) SEM image of 3C-SiC microdiaphragm.
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Fig. 11. Image of Si microstructure coated 3C-SiC thin
film.
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