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Study on Superconducting Magnet for Czochralski Single Crystal Silicon Growth
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Abstract: With the development of highly integrated chips, the semiconductor industry is placing higher demands on the size and
quality of silicon single crystal materials. CZ method can produce large—size silicon single crystals, but the thermal convection generated
during growth caused unstable boundary layer and the crystals are prone to impurities. Since the magnetic field has a suppressive
effect on convection in the conductive melt, the quality of the generated large-size crystals can be improved by applying a magnetic
field. Based on the existing researches, a tile—shaped superconducting magnet for a single crystal furnace is proposed. The structural
parameters of the coil,, conductor type, shield thickness and magnetic core height are determined to meet the magnetic field strength ( about
0.5T) and magnetic field pattern required for the growth of large—size, high—quality single crystal silicon, thus reducing magnetic
leakage. The optimization of the superconducting magnet structure parameters by numerical analysis is expected to provide references for
the subsequent MCZ silicon single crystal growth process parameters.
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