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» 2. Effects of ratio of polycrystalline powder diameter to seed

Silicon carbide (SiC) polycrystalline powder, as the raw material for SiC single crystal diameter.
crystal growth by Physical Vapor Transport (PVT) method, Its surface size and

shape have great influence on growth of crystal. In this paper, the surface size and - - - . - -

shape of polycrystalline powder were investigated by numerical simulation. Firstly, 9/ e fwg ZIM f
the temperature distribution and deposition rate distribution for the PVT system % 160 % % 160 /
were calculated by global numerical simulation method, the optimal ratio of / 120 / / 120 %
polycrystalline powder surface diameter to seed crystal diameter was determined to % 1 cover % % Cover - Cover %
be 1.6~1.7. Secondly, the surface of the SiC polycrystalline powder was covered by é % % 80 %
a graphite ring and a graphite disc respectively to change its surface shape. Finally, % % % %
the results show that adjusting surface size and shape of polycrystalline powder is / g / / 40 /
an effective method to control the growth rate, growth stability and growth surface WWWM WMWA
shape of the single crystal. 0 40 80  mm 0 40 80 mm
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Fig. 5. (a) graphite disc cover, (b) graphite ring cover
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graphite crucible, the elements 1 1 Cover Ratio Cover Ratio
Si and C are sublimated from %0 - (a) (b)
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. . Fig. 7. The deposition rate distribution at different cover ratios (R) (a)graphite
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% ) For graphite disc, at cover ratios of less than 2/5, the center deposition rate Is
% o b The ratio of polycrystalline powder slightly higher than that of the edge, slightly convex shape of single crystal growth
%‘ - e diameter to seed crystal diameter can be surface, which means that the single crystal growth quality is high.
% expressed as: For _the graphite ring,_ difference_bereen center deposition_ rate and e_dge
% e D = Dyowder/Dseed deposition rate gradually increases with increase of the cover ratio, more serious
% . convexity in the shape of the growth surface.
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§ 5 CONCLUSIONS
: : — —=—D=1.0 ——D=I1.5
£ .l T Al e Radiad 15 —~ 1. Polycrystalline powder structures with cover are proposed and investigated
= 10 —y_—n—0 ] O 9D 4 - - .. . ]
= _;" - £ E after optimizing the size of the polycrystalline powder.
3 / 10 8 < 3- 2. The optimal ratio of polycrystalline powder diameter to seed crystal diameter
O o O _
R E S, was found to be 1.6~1.7.
2 :éj S - 3. The single crystal growth surface uniformity can be improved by changing the
s sl {5 3 g 1 shape of the polycrystalline powder surface.
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