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Abstract Vanadium-doped SiC crystals have been grown by using a porous graphite inner crucible filled with vanadium
carbide (VC) and by using a porous graphite plate and SiC + VC powders, respectively. Semi-insulating SiC crystals were
grown onto the 6H-SiC seed crystals by PVT (Physical Vapor Transport) method. The grown crystals were indicated to be
6H-SiC polytype by XRD. As result of SIMS analysis, vanadium-rich precipitates were observed when the vanadium
concentration was relatively higher than the maximum solubility of vanadium (3-5x 10" ¢m™) in vanadium-doped SiC
crystals, which resulted in degradation of crystal quality.
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Fig. 1. Schematic diagram of growth cell used in this study: 1;

SiC Seed, 2; SiC powder, 3; porous graphite plate, 4; graphite

crucible, 5; SiC+ VC powder, 6; porous graphite inner crucible
for VC.
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Fig. 2. Photograph of 2-inch vanadium-doped SiC crystal ingot

grown by the PVT method. (a) SiC crystal grown by using

porous graphite inner crucible filled with vanadium carbide

(VC), (b) SiC crystal grown by using porous graphite plate and
SiC + VC powders.
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Fig. 3. XRD pattern of vanadium doped SiC crystals.
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Fig. 4. A near-IR range optical absorption spectrum measured at room temperature for vanadium-doped SiC crystals grown by using
(a) Method A, (b) Method B.
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Fig. 5. The optical microscope images for vanadium-doped SiC crystal grown by (a) Method A, (b) Method B.
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Fig. 6. SEM & EDX image of the vanadium-doped SiC crys-
tal grown by Method A. The region X denotes black dot region
and region Y is on other crystal surface.
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Table 1
The SIMS analysis results for vanadium-doped SiC crystal grown
by (a) Method A, (b) Method B

Table 2
The hall measurement data for vanadium-doped SiC crystal
grown by (a) Method A, (b) Method B
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ample
P B Al \% (@) Method A - 107
3 8
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Fig. 7. The full width at half maximum (FWHM) value of
vanadium-doped SiC crystal was measured in (a) 117 arcsec
and (b) 79 arcsec, respectively.
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