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ABSTRACT

The objectives of this study were to develop the low pressure chemical vapor depesilion(LPCVD) process
of SiC and to fabricate pure and dense SiC Jayer onto graphite substrate al low temperature. The deposition
expermments were performed usmg the MTS-Hy system (30 torr) in the deposition temperature ranging from
1000 to 1200C. The deposition rate of SiC was increased with the temperature. The rate controlling slep
can be classified [rom calculated results of the apparent thermal activation energy as follows; surface reaction
below 11007 and gas phase diffusion through a slagnant layer over 1100C. The deposited layer was B-SiC
with a preferred orientation of {111) and the strongly faceted SiC deposits were observed over 1150T.
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Table 1. Chemucal Species Considered in Thermody-
namic Calculations for the MTS-H: Sysiem

Gas phases

c CH:Cl; C.CL SiCiH,,  SiHCL
CCl CH, C.Cle Cs 51l
CCly CH.C1 c.H Cl 51l
CClL CH:51C1,  GHA HClL H

CCl; CH. C;Hy Sl H:

CH SiC C.H, S5iCl SiH,
CHC1 Si,C Sic, Cl Si
CHCI; C. Cq SiH:Cl, Sk
CH: C:Cl. Cs SiCle Siy

Condensed phases

S p-5iC Graphite
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Fig. 1. Schemalic diagram of the chemical vapor deposilion system.
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Fig. 2. Thermodynamic vield vs Hy:MTS ratio for the
MTS-HZ system (Hx:MTS ratio=10:1, 1200C,
30 torr).
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Fig. 4. Arrhenius plot of the apparent deposition rate
of SiC.
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Fig. 5. XRD patterns of SiC deposits obtained al va-
rious temperatures,
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Fig. 8. Scanming electron micrographs of surface morphologies of the substrate and SiC film depasited at various
temperatures by SEM (Hz:MTS ratio=10:1, 30 torr); (a) graphite surlace, (b} deposition lemp.: 10007,
() deposition temp.: 1100C, (d) deposition lemp. 12007,
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