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Abstract In this study, the resistance characteristics of semi-insulating SiC single crystals grown using the PVT method
were investigated, considering the purity level of SiC source powders used in PVT growth and the cooling procedure after
crystal growth. Two B-SiC powders with different purities were employed, and the cooling rate after growth was adjusted
to achieve various resistance values. 4-inch HPSI-SiC ingots were grown using the PVT method, utilizing SiC powders
with low nitrogen concentration and relatively high nitrogen concentration. These ingots were then subjected to different
cooling procedures to modify the cooling rate. Transmission/absorption spectra and crystal quality of the grown crystals
were analyzed through UV/VIs/NIR spectroscopy and X-ray rocking curve analysis, respectively. Additionally, electrical
properties were investigated through non-contact resistivity analysis to identify the dominant factors influencing resistivity
properties.
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Table 1
Experimental conditions for semi-insulating SiC single crystal
growth

. Cooling rate  Ar gas flow
Sample SiC powder after growth  (Cooling)
Experiment @  Medium-purity ~ 9°C/min 0.5 SLM
Experiment 2  Medium-purity ~ 17°C/min 5 SLM
Experiment ®  High-purity 9°C/min 0.5 SLM
Experiment @  High-purity 17°C/min 5 SLM

Fig. 1. Photographs of SiC powder to be used in the experiment (a) Medium-purity SiC powder and (b) high-purity SiC powder.
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Table 2
Experimental conditions for semi-insulating SiC single crystal growth
Average (ppm at) (ppm wt)
Hich-nurity powders N concentration (at/cm’) 2.6E+15 2.7E-02 1.9E-02
gh-purity p B concentration (at/em’) 22E+15 23E-02 1.3E-02
Medium-nurity powders N concentration (at/cm’) 8.8E+17 9.1E+00 6.4E+00
purity p B concentration (at/em’) 1.5E+16 1.6E-01 8.5E-02
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Fig. 2. The process condition for HPSI-SiC growth.
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Fig. 3. Photographs of grown ingots and wafers : (a) Experiment D, (b) Experiment 2), (c) Experiment 3, (d) Experiment @.
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Fig. 4. Rocking curve of SiC wafers grown : (a) Experiment (D, (b) Experiment @), (c) Experiment (3), (d) Experiment @.
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Fig. 5. XRD patterns of SiC wafers grown : (a) Experiment (D,
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Table 3
Raman measurement wavenumber for each wafer
FTA FLA FTO LOPC
4H-SiC Ref. 204 cm™! 610 cm™ 776 cm™! 796 cm™! 964 cm™'
Experiment (3 203 o™ 608 com™' 775 cm™ - 964 e
6H-SiC Ref. 150 cm™' 504 cm™' 767 cm! 965 cm '
Experiment (D 149 cm™ 504 cm™ 765 cm™ 966 cm™'
Experiment ) 149 cm™ 504 e 765 cm™ 964 e
Experiment 3 149 cm™' - - 964 cm’™'
Experiment @ 149 cm™ 504 cm”' 767 cm™ 965 cm’'
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Fig. 8. Transmittance of SiC wafers grown : (a) Experiment D, (b) Experiment @), (c) Experiment @), (d) Experiment @.
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