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Characterization of Polytype Distributions in Nitrogen-doped 6H-SiC Single
Crystal by Raman Mapping
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(1. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201800, China; 2. Graduate University of the
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Nitrogen-doped 6H-SiC crystal with the diameter of 2-inch was grown along [0001] direction by physical
vapor transport method. The spatial distribution of different polytypes such as 6H-SiC, 4H-SiC and 15R-SiC was
characterized by mapping Raman spectra. The formation and evolution of different polytypes were investigated during
the growth progress. 15R-SiC and 4H-SiC were observed in the as-grown 6H-SiC single crystal. Two different
polytype regions are observed from the spatial distribution of different polytypes. One region originates from the
growth interface of different polytypes. This region has higher nitrogen doping level and carrier concentration, and the
area can become large during the growth process. The other region is dominated by 15R-SiC which appears in the
main 6H-SiC due to the perturbation in growth temperature, pressure, etc. This region has less effect on the crystal
quality, which could be inhibited by increasing the growth temperature.
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Fig. 2 Spatial characterization images of three types of SiC polytypes in the 5™ and 6™ wafers close to the seed crystal

(a) 5"-6H; (b) 5"-15R; (c) 5"-4H

; (d) 6™-6H; (e) 6™-15R; (f) 6"-4H

(The color represents matching degree between the Raman spectra of test points and the standard Raman spectra of three polytypes)
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Fig. 3 Spatial characterization images of 6H-SiC in 8 wafers from the same ingot
(a) 4™-6H; (b) 8"-6H; (c) 11""-6H; (d) 14""-6H; (e) 18"™-6H; () 22™-6H; (g) 26"-6H; (h) 30""-6H
(The color represents matching degree between the Raman spectra of test points and the standard Raman spectra of 6H-SiC)
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Fig. 4 Fine spatial characterization images of three types of SiC polytypes in the central area of the 22" wafer
(a) 6H-SiC; (b) 15R-SiC; (c) 4H-SiC
(The color represents matching degree between the Raman spectra of test points and the standard Raman spectra of three polytypes)
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