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Growth of Six Inches SiC Single Crystals Without Micropipe Defect

ZHANG Fusheng, YANG Kun, LIU Xinhui, LU Yajuan, NIU Xiaolong, SHANG Yuanhang, LI Tingting
(Hebei Synlight Crystal Co.,Ltd, Baoding 071051, Hebei, China)

Abstract: The micropipe (MP) in silicon carbide (SiC) single crystal substrate is a fatal defect for SiC-based devices, which will
seriously affect the yield of SiC power devices. In this paper, the 6 in n-type 4H-SiC single crystals without micropipe defect were
prepared by the optimized growth design based on physical vapor transport (PVT) method. The effects of the optimized growth design
on the elimination of micropipes were also studied. Based on the principle of crystallography and kinetics, the mechanism of
micropipe decomposition and closing is clarified. In summary, the optimized growth design adopted in this paper not only promotes
the stability of SiC single crystal growth, but also can improve the crystalline quality of SiC single crystal, and can quickly reduce the
density of micropipes. The prepared large size 6 in n-type 4H-SiC single crystals without micropipe defect will be more suitable for
making high-voltage and ultra-high-voltage power devices.
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(a) SiC ingot

(b) SiC wafer
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Fig. 2 Photographs of the 6 in 4H-SiC single crystal
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Stress area introduced by macro-defects showed in the dotted circle.
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Fig. 4 Photographs of stress distributions in the different
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Fig. 6 Resistivity contours of 6 in n-type SiC wafer
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