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Development of High Quality 4H-SiC Single Crystal Wafers Grown by Solution Growth Technique
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Abstract

Silicon carbide (SiC) has a potential applicable to power devices with significantly lower power
losses compared to conventional Si devices, since it is garnering increased expectation as a next-
generation semiconductor for realizing considerable energy-saving and CO, reduction. However,
it is difficult to grow a perfect single crystal; this has long been one of the main reasons hindering
real SiC power device application. This paper introduces our newly developed SiC solution growth
technology. In particular, we have succeeded in suppressing solvent inclusions, which have been a
serious technological problem peculiar to the solution growth method. Then we have fabricated 2
inch diameter 4° off-axis 4H-SiC wafers and performed their crystal defects evaluation. As a result,
superior quality of our solution-grown crystal was confirmed.
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a) Conventional growth configuration
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Schematic illustrations of the configurations of the seed in
the case of (a) conventional growth method, and (b)
meniscus formation technique
Seed crystal is dipped into the solution in the conventional
growth method. On the other hand, the seed is contacted
with solution surface and then pulled instantly upward from
the surface.
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the solution after optimization of the thermal insulation
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Length and direction of arrow indicate the flow rate and
direction, respectively.
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(a) Photograph of the 4H-SiC ingot grown by solution

growth technique. (b) Transmission X-ray image of the

ingot. No dark spot ascribed to solidified metal solvent is
observed for the whole volume, indicating the solvent
inclusion free.
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Procedure of molten KOH etch pit observation on the tilt angle polished surface exposing both the seed and solution grown
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