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3D Numerical Simulation of Czochralski 18-inch Silicon Ingot Growth
under Horizontal Magnetic Field
Nian Fuxue, Deng Xianliang, Deng Kang,Ren Zhongming, Wu Liang

(Sate Key Laboratory of Advanced Special Sedl, Shanghai University, Shanghai 200072, China)

Abstract: In this paper, three-dimensiona numerical simulations on Czochralski 18-inch silicon ingot growth process were performed
taking into account horizontal magnetic field with different strengths. Particular attention was paid to influences of horizontal magnetic
field with various strengths on the melt/crystal interface shape, the temperature distribution and flow pattern in the silicon melt. The oxy-
gen concentration in the silicon melt and solid crystal were further investigated aswell. The numerica simulation results showed that both
the temperature field and oxygen distribution in the silicon melt exhibited the fully three-dimensional asymmetric feature due to three di-
mensiona asymmetric characteristic of melt flow under horizontal magnetic field. Meanwhile, the strength of horizontal magnetic field
strongly affected the flow pattern and flow characterigtic in the silicon melt, particularly beneath the melt/crystal growth interface, and
accordingly changed the melt/crystd interface shape and oxygen transport process from the silicon melt to the growing crystal substan-
tialy.
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Fig.3 Electric potentia isolinesin silicon melt with0.1 T
horizontal magnetic field
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Fig4 Temperature distribution in melt/crystal with different
strength of horizontal magnetic field
(8) Without horizontal magnetic field; (b) With 0.1 T horizontal
magnetic field; (c) With 0.2 T horizonta magnetic field
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Fig.6 V/Gratio at different strength of horizontal
magnetic field
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Fig.8 Oxygen distribution YZ planein silicon melt with
different strength of horizontal magnetic field
(a) Without magnetic field
(b) With 0.1 T horizontal magnetic field

(c) With 0.2 T horizontal magnetic field
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