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Growth of hexagonal Si epilayer on 4H-SiC substrate by mixed-source HVPE
method
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Abstract The growth of Si on 4H-SiC substrate has a wide range of applications as a very useful material in power
semiconductors, bipolar junction transistors and optoelectronics. However, it is considerably difficult to grow very fine
crystalline Si on 4H-SiC owing to the lattice mismatch of approximately 20 % between Si and 4H-SiC. In this paper, we
report the growth of a Si epilayer by an Al-related nanostructure cluster grown on a 4H-SiC substrate using a mixed-
source hydride vapor phase epitaxy (HVPE) method. In order to grow hexagonal Si on the 4H-SIC substrate, we observed
the process in which an Al-related nanostructure cluster was first formed and an epitaxial layer was formed by absorbing
Si atoms. From the FE-SEM and Raman spectrum results of the Al-related nanostructure cluster and the hexagonal Si
epitaxial layer, it was considered that the hexagonal Si epitaxial layer had different characteristics from the general cubic Si
structure.
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SiC substrate

Fig. 1. Schematic diagram of a mixed-source HVPE for the

growth of hexagonal Si crystals on 4H-SiC substrate: (a) mixed-

source HVPE system, (b) schematic diagram of a cross section
of a graphite boat, (c) schematic diagram of gas flow.
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Fig. 2. Predicted results of the internal pressure change of the

graphite boat used for growing hexagonal Si crystals on 4H-SiC

substrates: (a) pressure change vs. depth of the substrate suscep-
tor, (b) pressure change vs. growth temperature.
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Fig. 3. Step-by-step FE-SEM results of hexagonal Si epitaxial layers grown on 4H-SiC substrates: (a) formation of nanostructures,

(b) Al-related nanostructure clusters, (c) enlarged of Al-related nanostructure clusters, (d) hexagonal Si microcrystals formed in groups

of polygonal shapes, (e) polygonal shapes, (f) lateral growth, (g) formation of hexagonal Si islands, (h) hexagonal Si epilayer, (i)
hexagonal Si epitaxial layer grown on 4H-SiC substrate.
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Fig. 4. Schematic diagram of the growth mechanism interpreted
based on the observed experimental results: (a) formation of
nanostructures, (a-1) enlarged schematic diagram of Al-related
nanostructure clusters, (b) formation of hexagonal Si microcrys-
tals, (b-1) enlarged schematic diagram of hexagonal Si micro-
crystals, (c) hexagonal Si microcrystals formed in groups of
polygonal shapes, (c-1) enlarged schematic diagram of polygo-
nal shapes, (d) formation of hexagonal Si islands, (d-1) enlarged
schematic diagram of hexagonal Si islands, (e) hexagonal Si
epitaxial layer grown on 4H-SiC substrate.
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spectrum of the hexagonal Si epilayer.
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