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As-grown Surface Morphologies of SIC Single Crystals
Grown by PVT Method
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Abstract: As-grown surface of single crystal can reflect abundant information including crystal growth mechanism
and defect distribution of the single crystal after growth. The as-grown surface morphologies of 4H-SiC and 6H-SiC
single crystals were observed and measured by laser confocal microscope DIC splicing technique and atomic force
microscope (AFM). It is found that as-grown 4H-SiC surface tends to appear hexagonal growth steps, while the
as-grown 6H-SiC surface tends to appear circular growth steps. Based on Jackson model and thermodynamics the-
ory, Jackson factors of the 4H-SiC and 6H-SiC single crystals are calculated to be 33.15 and 31.87, respectively.
Therefore, the surface morphology difference between 4H-SiC and 6H-SiC is caused by the roughness of growth
interface and crystal growth temperature. The micropipe on the as-grown surface is the origin of growth steps and
multiple micropipes on the as grown surface were measured by AFM. Their diameters are in the range of 760 nm-
6.0 um, and the corresponding absolute values of Burgers vector are in the range of Sc-14c. Through structure

characterization and statistical analysis, the values of micropipe diameters divided by squares of the burgers vectors
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(D/B?) are in the range of 11.1 nm '-23.6 nm ', which means the structure data of these micropipes obtained by

AFM cannot strictly obey the Frank theory.

Key words: SiC; as-grown surface; structure of micropipes
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Fig. 1 Typical as-grown surface morphology of 4H-SiC
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B2 Hofh 4H-SiC 5 48 JF A S
Fig. 2 Surface morphologies of the other as-grown 4H-SiC
single crystal
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Fig. 3 Typical as-grown surface morphology of 6H-SiC
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Fig. 4 Surface morphologies of the other as-grown 6H-SiC single crystal
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Fig. 5 AFM images showing typical micropipes on the facet
of a 6H-SiC single crystal
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Ko JiA N 3D-AFM JE3
Fig. 6 Three dimensional AFM image showing typical mi-
cropipes on the facet of a 6H-SiC single crystal
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Fig. 7 Section image of the spiral step on the as-grown sur-
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