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Abstract In this study, numerical simulation was performed to focus on optimized process condition for obtaining a long-
term growth and high quality SiC crystal. It could be optimized by considering the change of fluid and a carbon flow in
the Si melt added with 40 % Cr. The Crystal Growth Simulator (CGSim', STR Group Ltd.) was used as a numerical
simulation. It was confirmed that many parameters such as temperature, rotation speed of seed crystal and crucible, and
seed position during the crystal growth step had a strong influence on the speed and direction of solution flow for uniform
temperature gradient and stable crystal growth. The optimized process condition for the solution growth of SiC crystal was
successfully exhibited by adjusting various process parameters in the numerical simulation, which would be helpful for real
crystal growth.
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Fig. 1. Schematic diagram of growth cell for numerical simulation.
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Fig. 2. Carbon diffusion flux and distribution of carbon concentration (left side) and temperature gradient (right side) at different
temperature in the silicon melt; Average growth rates: 0.176 mm/h at 1700°C, 0.213 mm/h at 1800°C, 0.278 mm/h at 1900°C.



132 Y.-G. Kim, S.-H. Choi, C.-Y. Lee, J.-M. Choi, M.-S. Park, Y.-S. Jang, S.-M. Jeong, M.-H. Lee, Y. Kim, W.-S. Seo and W.-J. Lee

2R 59 U GES 2F) Alele] 2ETHlE Q)
sl S =rRollA g8l eAv TR O R o]Est
A Bt AEIA FA] 29 et Siomelt} wF
$S o EM SiC Ag437g0] o] FoxA =it

A Fig. 29} 7ol &% 1700, 1800, 1900°CY uj

SN2 35 el AlEdlolde skt Al
A FAEES 2 Fasl A ¢ 20
= ZF AANEFET MR A U)o R,
A 7P I s TAAMHEARE e =Y
bl e s ofgshes AE & ¢ e '
&0 35 HEJF 228 Fas =R Helld T
I =7 v R ogdke A ERlElth olH g
e zes Freridel oF =7 BE 8 il
Z&8k= Lorentz forces®] F&ol o3k Zlojzhar Atk
drte]. BEEF Bdawre] Avole 848 2= ¥
gl S7teke Zls g ek ole 2=7F

(a) Seed rotation: 0 rpm, Crucible rotation: 0 rpm

(b) Seed rotation: +30 rpm, Crucible rotation: 0 rpm

(d) Seed rotation: +30 rpm, Crucible rotation: +30 rpm

Fig. 3. Carbon diffusion flux (left side) and fluid flow (right side) at various rotation speed in the solution (Positive mark is clock-
wise, negative mark is counter-clockwise); Average growth rate: (a) 0.276 mm/h, (b) 0.278 mm/h, (c) 0.279 mm/h, (d) 0.336 mm/h,
and (e) 0.355 mm/h.
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(a) Melt contact

Fig. 4. Carbon diffusion flux and distribution of carbon concentration (left side) and temperature gradient (right side) with different
seed position. (a) Seed contacts on melt surface, (b) seed contacts with the meniscus of Imm and (c) seed is dipped in the melt.
Average growth rate: (a) 0.278 mm/h, (b) 0.278 mm/h, and (c) 0.301 mm/h.
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