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Abstract In order to increase the thickness uniformity in chemical vapor depositon of silicon carbide, we have carried out
CFD studies for a CVD apparatus having a horizontally-rotated 3-stage susceptor. We deposited silicon carbide films of
3C-SiC phase showing quite uniform thickness between stages but not uniform one in the stage. The cause of this
nonuniformity is thought to be originated from the high rotational speed. And the uniformity between stages can be further
increased with the 120° split type nozzles from CFD results. Through the formation of silicon carbide film on graphite
substrates we can make oxidation-resistant and dust-free graphite components with high hardness for the semiconductor
applications.
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Fig. 1. Schematic of the fluid region of CFD simulation and
the rotational object that is treated as moving wall.
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Table 1
The averages and standard deviations of the concentration of Ar
with various nozzle types

y (o) y (o) y(©
Nozzle type at Ist stage at 2nd stage at 3rd stage
Normal 0.394 (0.049)  0.218 (0.026)  0.146 (0.036)
60 degree 0.404 (0.071)  0.209 (0.044)  0.172 (0.031)
120 degree  0.383 (0.062)  0.213 (0.041)  0.186 (0.028)
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Fig. 2. Hydrogen content distribution on cross-section of CVD
chamber with (a) flat nozzles, (b) 60° nozzles and (c) 120° nozzles.
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Fig. 3. SEM micrograph, (a) of SiC film and XRD patterns,
(b) of 3 stages after deposition of SiC at 1200°C for 2 hours.
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Fig. 4. Deposition rate of SiC films as a function of sample
position from the center of susceptor.
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