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Absgract: The change in vanadium amount according to the growth direction of vanadium-doped semi-insulated (Sl) SIC
single crystals using high-purity SiC powder was investigated. High-purity SiC powder and a porous graphite (PG) inner
crucible were placed on opposite sides of SIC seed crystals. S| SiC crystals were grown on 2 inch 6H-SIC Si-face seeds
at a temperature of 2,300°C and growth pressure of 10~30 mbar of argon atmosphere, using the physical vapor transport
(PVT) method. The dliced SiC single crystals were polished using diamond slurry. We analyzed the polytype and quality
of the SIC crystals using high-resolution X-ray diffraction (XRD) and Raman spectroscopy. The resistivity of the SI SIC
crystals was analyzed using contactless resistivity mapping (COREMA) measurements.
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Fig. 1. Schematic diagran of SC single crysta growth equipment:
1-SC Seed, 2-porous graphite inner crucible filled VC, 3-SC powder
(99.99% purity), 4-SC powder (99.999% purity), 5-graphite crucible.
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Fig. 2. Process condition by PVT Method.
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Fig. 3. Photographs of SIC ingots grown with powder source
of 99.99% (method A) and 99.999% (Method B) and three
wafers dliced wafers from different position of grown ingot
(method B).
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Table 1. GDMS data for method A and B.

Concentration [ppm wt]

Method A Method B
Element . -
(99.99% purity) (99.999% purity)
Al 16 0.33
Ti 14 0.07
\Y 0.2 <0.05
Fe 18 0.27
B 75 0.25
Na 0.17 <0.05
W 0.6 0.21
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Fig. 4. XRD pattern of vanadium doped SIC crystals.
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Fig. 5. The opticad microscope and SEM & EDS image of
vanadium-doped SIC crystal grown by Method A and Method B.
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Fig. 6. The resistivity mapping data (COREMA) of SiIC wafers
fabricated from SIC crystals grown on method A and method B.
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Fig. 7. Foreign polytype like 15 R on method B (#3) was detected
by a Ramen spectra andysis and different polytype exhibited different
resitivity.
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