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Abstract This study is to verify the feasibility of SiC single crystal growth using recycled SiC powder. The fundamental
physical properties such as particle size, shape, composition and impurities of the recycled powder were analyzed, and the
sublimation behavior occurring inside the reactor were predicted using the basic data. As a result of comprehensive judgment,
the physical properties of the recycled powder were suitable for single crystal growth, and single crystal growth experiments
were conducted using this. 100 mm 4H-SiC single crystal ingot with a height of 25 mm was grown without polytype inclusion.
In the case of micro-pipe density was 0.02 ea/cm’ and resistivity characteristics was 0.015~0.020 ohm-cm’, commercial level
quality was obtained, but additional analysis related to dislocation density and stacking faults is required for device application.
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Fig. 1. SiC recycled powder: (a) focus ring, (b) granulated powder, (c) fine powder.
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Electron Image 1

2mm

' Electron Image 1

Element Weight% Atomic% Element Weight% Atomic%
CK 36.35 57.18 CK 40.29 61.21
SiK 63.65 42.82 SiK 59.71 38.79
Totals 100.00 Totals 100.00

Fig. 2. Surface of SiC recycled powder SEM/EDS measurement.
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Table 1

Analysis of GDMS measurement
Elements Powder (ppm) Substrate (ppm)
Al 0.3 0.61
B 1.1 0.04
Ca 0.1 <0.5
Co <0.01 <0.01
Cr <0.5 <0.5
Cu <0.05 <0.05
Fe 1.5 <0.1
K <0.1 <0.1
Mg <0.05 <0.05
Na 0.05 0.03
Ni 1.1 <0.05
P 0.19 <0.05
Ti <0.05 <0.05
W 0.3 <0.05
A% <0.01 <0.01
S 2.0 0.09
Total 6.64 0.82
Purity (%) 99.999336 99.999923
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Fig. 3. Insulation and view port photos of after high tempera-
ture treatment: (a) Si deposited, (b) No Si deposited.
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Fig. 4. 100 mm 4H-SiC single crystal ingot: (a) visual photo, (b) UVF photo.
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(a)

(b)
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Fig. 5. Classified as a Micro-pipe on substrate by SCIA61 measurement: (a) defect coordinates on the map, (b) and (c) defect images.
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Fig. 6. 100 mm 4H-SiC substrate: (a) visual photo, (b) resistivity measurement.
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