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TMS(tetramethysilane, Si(CH,),)& ©]43led RTCVD(rapid thermal chemical vapor deposition)#2]ell 4 §1
(111712 9ol B-SICAIE A A}, AYAFZE g2, TMSHa, 48412, Hofrdd Wstrlzles, XRD, IR,
SEM, RBS, TEM5& ol &ste] 42 Wehg ¥4shgich. 448 whebe crystallized Si, C =@ Si-H, C-HATE ¥4 £
siolevt chaddolsich. TMS 2] §ako] Z7hatel wet, AReErk ool tebd ol Bebe 4442 & dslen, %gs
A3l 2] = 20kcal/mol - Kelloh.
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Abstract The 8-SiC(111) thin films were grown on silicon(111) substrate by rapid thermal chemical vapor deposition
method as functions of reaction temperature, TMS flow rate, reaction time, H. flow rate. The grown films were inves-
tigated by XRD, IR, SEM, RBS and TEM. The grown films were polycrystal SiC without crystallized Si, C and Si-H, C
-H bonding. The 3C-SiC thin films with smooth morphology were obtained at high TMS flow rate and low growth
temperature. The activation energy for SiC thin film growth was calculated to be about 20kcal/mol - K.
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Fig. 1. A schematic diagram of rapid thermal chemical vapor
deposition apparatus.
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Fig. 2. The effect of TMS flow rate on the growth rate of 3C-
SiC thin film grown for 15min at 1100°C and 20sccm H..
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Fig. 3. The effect of growth temperature on the growth rate of
3C-SiC thin film grown for 15min at 20sccm H,. ; @ : 0.5sccm
TMS, O : 5.0sccm TMS,
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Fig. 4. The effect of growth time on the growth rate of 3C-SiC
thin film grown at 1100°C and 20sccm H..: @ : 0.5sccm TMS,
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Fig. 5. X-ray diffraction patterns of 3C-SiC thin films grown
for 15min at 20sccm H, and 1100%C as a function of TMS flow
rate. - (a) 0.1sccm, (b) 0.2scem, (c) 0.5scem, (d) 1.0scem, (e) 2.
Osccm and (f) 5.0sccm.
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Fig. 6. IR spectra of 3C-SiC thin films grown for 15min at
20sccm H, and 1100°C as a function of TMS flow rate. ; (a) 0.
Isccm, (b) 0.2sccm, (c) 0.5scem, (d) 1.0scem, (e) 2.0sccm and
(f) 5.0sccm.
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Fig. 7. X~ray diffraction patterns of 3C-SiC thin films grown
for 15min at 20sccm H. and 0.5sccm TMS as a function of
growth temperature. ; (a) 10007, (b) 1050°C and (c) 1100°C.
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Fig. 9. Scanning electron micrographs of 3C-SiC thin films grown for 15min at 20sccm H. as functions of TMS flow rate at 1100°C
({(a) 0.2sccm, (b) 1.0sccm and () 5.0sccm) and growth temperature at 1.0sccm TMS((d) 1000°C and (e) 1050C).

Fig. 10. Cross-sectional TEM micrograph and diffraction pattern of SiC thin film grown for 15min at 20sccm H,, 0.5sccm TMS and
1100°cC.
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5scem TMS and 1100°C.
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