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ABSTRACT

Polycrystalline silicon carbide (SiC} thick films were deposited by low pressure chenncal vapor deposition
{LPCVD) using CH,SiCl; (MTS) and H. gaseous mixture onto isotropic graphite substrate. Effects of deposition
variahles on the SiC film were investigated. Deposition rate has been found to be surface-reaction controlied
below reactor temperature of 1200C and mass-transpart contralled over 1250°C, Apparent activation energy
value decreased below 12007 and deposition rate decreased ahove 1250°C by depletion eifect of the reactant
gas in the direclion of flow in a horizontal hot wall reactor. Microstructure of the as-deposited SiC films was
strongly mfluenced by deposition temperature and posiion. Microstructural change occurred greater in the
mass transport controlled region than surface reaction controlled region. The as-deposited SiC layers in this
experiment showed stoichiometric composition and there were no palytype except for B-Si1C. The preferred
orientation plane of the polycrystalline SiC layers was (220) plane al a high reactanl gas concentration in
the mass transfer controlled region. As depletion effect of reactant concentration was increased, SiC filonis
preferentially grow as (111) plane.
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Fig. 3. Surface topography of SiC films deposited at 1200T as a function of deposition position (H; : MTS=18: 1,
P, =10 torr, two photographs for the same sample indicate different resolution of SEM).
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Fig. 4. Surface topography of SiC films deposited at 14007T as a function of deposition position (Hy : MTS=10 1,
P, =10 torr, two photographs for the same sample indicate different resolution of SEM).
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Fig. 5. Bright-field TEM image of SiC films deposited at 14007 as a function of deposition position (H, : MTS=

1001, P, =10 torr).
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