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Abstract Ring-shaped SiC (Silicon carbide) polycrystals used as an inner material in semiconductor etching equipment
was manufactured using the PVT (Physical Vapor Transport) method. A graphite cylinder structure was placed inside the
graphite crucible to grow a ring-shaped SiC polycrystal by the PVT method. The crystal polytype of grown crystal were
analyzed using a Raman and an UVF (Ultra Violet Fluorescence) analysis. And the microstructure and components of SiC
crystal were identified by a SEM (Scanning Electron Microscope) and EDS (Energy Disruptive Spectroscopy) analyses. The
grain size and growth rate of SiC polycrystals fabricated by this method was varied with temperature variation in the initial
stage of growth process.
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Fig. 1. Schematic diagram of growth cell used in this study;

(a) Conventional SiC polycrystal grown by PVT method, (b)

New modified SiC polycrystal grown by PVT method.1; graph-

ite seed holder, 2; graphite crucible, 3; SiC powder, 4; graphite
foil, 5; cylinder crucible.
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Fig. 2. Temperature variation during crystal growth of SiC process condition for PVT.
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Fig. 3. Grown ingot by adding a graphite cylinder structure; (a) without graphite foil, (b) with graphite foil.
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Fig. 4. Wafer after double-sided processing; (a) without temperature variation during the growth (b) with temperature variation
during the growth.
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Table 1
Growth rate and Growth height; (a) without temperature variation
during the growth, (b) with temperature variation during the
growth

Sample Growth height (mm) Growth rate (um/h)
(a) 18.85 314
(b) 22.81 380
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Fig. 5. Raman spectra corresponding to the ultraviolet fluorescence image of grown SiC crystal; (a) UVF image of grown SiC wafer
(b) Raman spectra of grown SiC wafer.
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Fig. 6. SEM & EDS image of ring shaped SiC polycrystal grown; (a) wafer without temperature variation (b) wafer with temperature
variation.
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