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6H- SiC single crystal growth by sublimation process

Seung Min Kang and Keun Ho Orr
Department of Inorganic Materials Engineering, Hanyang University, Seoul 133- 791, Korea
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Abstract 6H- SiC single crystal was grown by sublimation growth system which was self - de-
signed and manufactured. In order that the SiC source might be decomposited and sublimed and
deposited on the 6H- seed substrate grown by Acheson method, the temperature gradient, the
growth parameters of growth temperature and pressure were operately adjusted. So we could
get the optimum temperature gradient inside of the crucible. The graphite crucible with SiC
powder and thermal shield componants were purified at the elevated temperature by means of
Ar purging process and the source haking, then it distributed to reduce the amount of the im-
purities come from those parts. It was recognized that the optimum growth temperature of the
crucible was 2300~2400°C at the Ar atmospheric pressure of 200~400 torr, and at that mo-
ment the growth rate was 500~1000 gm. And then, the as- grown crystal was cut with the
wafer form, the evaluation about the crystal was carried out by XRD, the optical microscopic
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observation and FT- IR spectrum measurement.
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Table 1
Electronic and physical properties of Si, GaAs and SiC

Si GaAs £-SiC a-SiC
Band gap energy ; E, (eV) 1.12 143 2.20 2.86
Dielectric constant ; k 11.8 12.8 9.7 10.0
Saturated drift velocity ; v ( cm/sec) 1.0 x107 20x107 25x107 2.0x10’
Breakdown electric field ; E; ( V/cm) 3x10° 4x10° 4x10° 4x10°
‘Thermal conductivity ; s, (W/cm - K) 15 0.5 5.0 5.0
Melting temperature ; M, (°C) 1415 1238 2830* 2830*

*Dissociation temperature.
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Fig. 1. (a) Schematic diagram of the vari-
ous fluxes in the crystallization cell : 1. seed,
2. starting material to be recrystallized, 3.
walls of graphite growth cavity, 4. growing
silicon carbide crystal, (j1, 6)silicon fluxes
from the source and growing crystal; (2, ¥4,
i7)Si.C fluxes; (j3,35,38)SiC. fluxes and
{b) Temperature profile along the cell.
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Fig. 2. The concept diagram of the inner
chamber in the growth system.
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Fig. 3. The crystal growth rate is a strong
function of the distance between the sublim-

ing source and the the surface of the grow-
ing crystal [6].
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Fig. 5. The cracks around a micropipe
(from a sliced 1 inch wafer) under the
transmission microscope ( 200 x ).
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Fig. 6. 6H-SiC crystal was grown in the
condition of the bottom temperature, 2300 ~

2400°C and Ar pressure of 200 ~ 400 torr
for 1.5 hours.
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Fig. 9. FT-IR curve from as-grown 6H-
SiC substrate crystal.
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Table 2

The change of the growth rate due to a de-
gree of variation of atmospheric condition at

constant temperature

Ar pressure Growth rate Crucible bottom

(torr) (mm/hr) temperature{ C )
300 ~ 400 <05

200~300 05~0.8

150~200 1~1.3 2300~2500
100~150 2~3

< 100 >3

Table 3
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The growth results according to the variation of the temperature gradient and growth rate

Temperature gap ('C) Growth rate Result Description

crucible lid - bottom (mm/hr)

500 ~ 700 - Carbonized crystal Crucible was sublimated.
Much higher growth rate

400 ~ 500 1~3 Clean surface, micropipes No step formation

200 ~ 400 05~1 Hexagonal step growth Spiral step growth

< 200 <05 Thin layered crystal Low growth rate as in CVD
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