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APPLICATION OF CFD SIMULATION IN SIC-CVD PROCESS

J-W. Kim,* Y.-S. Han' K. Choi and J.H. Lee?

YIcheon Branch, Korea Institute of Ceramic Eng. & Tech.
“Dept. of Ceram. Sci. & Eng., Korea Univ.

Recently, the rapid development of the semiconductor industry induces the prompt technical progress in the
area of device integration and the application of large diameter wafers for the price competitiveness. As a result of
the usage of large wafers in the semiconductor industry, the silicon carbide components which have layers of silicon
carbide on graphite or RBSC substrates is getting widely used due to the advantages of SiC such as high hardness
and strength, chemical and ionic resistant to all the environments superior than other ceramic materials. For the
uniform and homogeneous deposition of silicon carbide on these huge components, it needs to know about the gas
flow in the CVD reactor, not only for the delicate adjustment of the process variables but more essentially for the
cost reduction for the shape change of specimens and their holders on the stage of reactor. In this research, the
CFD simulation is challenged for the prediction of the inner distribution of the gas velocity. Chemical reaction
simulation is used to predict the distribution of concentration of the reacting gas with the rotating velocity of the
stage. With the increase of the rotating speed, more uniform distribution of the reacting gas on the surface of the

stage was obtained.
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Fig. 1 SiC-CVD reactor (a) and its schematic 3-dimensional
cross-section (b)
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Fig. 2 Set-up of the fluid region and the moving wall
during simulation
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v : vector differential operator
X : Mole fraction
il . Chemical potential
a . Activity
i, . Indexes for component i and j
n : Number of components
Dij . Maxwell - Stefan-diffusion coefficient
Vi : Diffusion velocity of component |
Ci : Molar concentration of component |
c : Total molar concentration
J : Flux of component |
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Table 1 Mesh setting conditions according to the flow regions

Position
Element Inlerte8iLoonL;tlet Inner region
Kize parameters g
Maximum element size 0.0371 0.0531
Minimum element size 0.00401 0.01
Maximum element growth rate 1.1 1.13
Resolution of curvature 0.4 0.5
Resolution of narrow regions 0.9 0.8
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Fig. 3 Variation of flow velocity(m/s) in the CVD reactor varying
rotation speed of stage, (a) 1 RPM, (b) 3 RPM, (c) 6 RPM
and (d) 9 RPM
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Fig. 4 Variation of molar concentration (mol/m?) of hydrogen
varying rotation speed of stage, (a) 1 RPM, (b) 3 RPM,
(c) 6 RPM and (d) 9 RPM
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Note

This paper is a revised version of a paper presented at the
KSCFE 2013 Spring Annual meeting, Seogwipo, Jeju, May
15-16, 2013,
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