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Abstract The present research is focused on the effect of porous graphite what is influenced on the 4H-SiC crystal
growth by PVT method. We expect that it produces more C-rich and a change of temperature gradient for polytype
stability of 4H-SiC crystal as adding the porous graphite in the growth cell. The SiC seeds and high purity SiC source
materials were placed on opposite side in a sealed graphite crucible which was surrounded by graphite insulator. The
growth temperature was around 2100~2300°C and the growth pressure was 10~30 Torr of an argon pressure with 5~15 %
nitrogen. 2 inch 4° off-axis 4H-SiC with C-face (000-1) was used as a seed material. The porous graphite plate was
inserted on SiC powder source to produce a more C-rich for polytype stability of 4H-SiC crystal and uniform radial
temperature gradient. While in case of the conventional crucible, various polytypes such as 6H-, 15R-SiC were observed on
SiC wafers, only 4H-SiC polytype was observed on SiC wafers prepared in porous graphite inserted crucible. The defect
level such as MP and EP density of SiC crystal grown in the conventional crucible was observed to be higher than that of
porous graphite inserted crucible. The better crystal quality of SiC grown using porous graphite plate was also confirmed
by rocking curve measurement and Raman spectra analysis.
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Fig. 1. Schematic diagram of the growth cell with the (a) con-

ventional crucible, (b) porous graphite inserted crucible; 1-
induction coil, 2-SiC seed, 3-graphite ring, 4-porous graphite
plate, 5-SiC powder, 6-crucible and (c) porous graphite plate.
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Fig. 2. Optical photographs of grown SiC in porous graphite
inserted crucible; (a) ingot and (b) wafer.
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Fig. 3. Polytype of SiC crystals sliced from different positions

of the SiC single crystal ingot were analyzed by using XRD
patterns.
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Fig. 4. FTO(0) peak of grown SiC wafers.
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Fig. 5. SIMS analysis of grown SiC wafers.
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Fig. 6. Cross-sectional views of remained powder after growth
process; (a) conventional crucible, (b) porous graphite inserted
crucible (c) compositional analysis by EDS line mapping at the
interface between porous graphite plate and SiC source of (b)

(red line for carbon and yellow line for silicon concentration).
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Fig. 7. Raman spectra of porous graphite.
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