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High quality SiC single crystal growth by using NbC-coated crucible
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Abstract This study was focused to investigate the effect of NbC-coated crucible on the quality of the SiC crystals. Then,
the different properties between SiC crystals grown in a conventional graphite crucible and NbC-coated crucible were
systematically compared. SiC crystals were grown using the Physical Vapor Transport (PVT) method at a temperature of
2300°C and a pressure of 5 Torr in Ar atmosphere. After grinding and polishing, the polytype of the grown SiC crystal
was analyzed using Raman spectroscopy, and crystallinity was confirmed by HR-XRD. Furthermore, the defect density and
the concentration of impurities were analyzed by an optical microscope and a SIMS, respectively.
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Method A
: Graphite Crucible

Method B
: NbC coated Crucible

Fig. 1. Schematic diagram of the experimental set-up for SiC single crystal growth; 1-coil, 2-seed, 3-growing ingot, 4-SiC powder,
5-Graphite crucible, 6-NbC coated crucible.
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Fig. 2. SEM image of NbC coating layer.
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Fig. 4. Raman spectra for SiC wafers #1, #2, #3, #4.

35 35
s s
Z 2
a 2
s 105 arcsec g n 79 arcsec
£ £
176 17l.7 1718 17'.9 180 176 17'.7 17|.8 17I9 180
Omega (°) Omega (°)
(a) (b)

Fig. 5. Comparison of the rocking curve (FWHM) for SiC crystals grown by (a) Method A and (b) Method B.
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Fig. 6. Nomarski optical microscopic images of the surface after molten KOH etching at 550°C for 7 min; (a) Method A (b) Method B.

Table 1
Dislocation density in two SiC single crystals
EPD (ea/cm’)
Sample Average
1 2
Method A 8705 8350 8528
Method B 1244 2309 1777
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The SIMS analysis results in two SiC crystals; (a) boron, (b) aluminum, (c) nitrogen, and (d) niobium concentration.
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