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We have reported changes in macrostep structure by various additives in solution growth of 4H-SiC. Step-bunching in solution
growth developed large macrosteps in micrometers height, and the large macrosteps result in trench-like defects accompanying
solvent inclusions. Al addition improved the surface smoothness by reducing average macrostep height. Sc, Ge, Co, Sn, B, and Mo
also exhibited surface modification in solution growth. These results demonstrate that the surface modification by additives is useful
to control macrostep structure in solution growth. In addition, we also reported the bulk growth technique to reduce threading screw
dislocations by combining solution growth and sublimation growth methods. The presence of micrometer-size macrosteps in the
sublimation growth layer is important to remove the converted defects on basal planes.
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Fig.1 Optical micrographs of a 4H-SiC crystal grown from Si-C
solution. Diameter of the as-grown crystal in (a) is 2 inch. Arrows
in (b) indicate the trench-like defects.
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Fig.2 Schematic illustrations of (a) the top-seeded solution
growth experiments, and (b) conventional sublimation growth
experiments.
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Fig.3 Optical micrographs of 4H-SiC crystals grown with Sige—
Cro4 and Si—Crgs—Algos solvents. Upper pictures are overall
images of grown crystals of 18 mm in diameter. Lower pictures
are magnified images with differential interference contrast.
White arrows indicate trench-like defects.
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Fig.4 Photographs of the 4H-SiC ingot grown by the solution
growth method. Si—Crs—Alges4 solvent was used for growth, and
the growth duration was 50 h.
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Fig.5 Optical micrographs of 4H-SiC crystals grown with Si—
Cro4, Si—Crgs—Algo2 and Si—Crqs—Algs solvents. M corresponds
to the volume mixture ratio of N, gas with the ambient He gas [M
=100 x N2/(N2 + He)].
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Fig.6 Average macrostep height (H) of the macrosteps observed
on the surface of the crystal grown with Si—Crq4 solvents added
with vaious additives.
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