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§110  Perform global two-dimensional simulation on a crystal pulling process, and acquire a
global temperature distribution, a velocity field distribution and an initial solid-liquid interface value
$120 during the crystal pulling process under a preset crystal pulling apparatus and a preset crystal
pulling parameter
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$120  On the basis of the global temperature distribution and the velocity field distribution,
determine a boundary condition, and on the basis of the boundary condition, perform local three-
S130 dimensional simulation on the crystal pulling process to determine a target solid-liquid interface
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BRANAEHEE SRR $§130  During global two-dimensional simulation, adjust the preset crystal pulling parameter until

the initial solid-liquid interface value is equal to the target solid-liquid interface value within a
threshold range, and use the adjusted preset crystal pulling parameter as a reference crystal
pulling parameter

$140  On the basis ot the reterence crystal pulling parameter, simulate and calculate a
simulated defect during the crystal pulling process

S$150  On the basis of the simulated defect, iteratively optimize the reference crystal pulling
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parameter until the simulated defect meets a preset condition, and use the optimized reference
crystal pulling parameter as a target crystal pulling parameter

S160  Use the target crystal pulling parameter to fabricate a defect-freé silicon single crystal,
wherein the target crystal pulling parameter comprises a thermal field parameter and a crystal
pulling process parameter
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(57) Abstract: A crystal pulling method and system for fabricating a large-diameter silicon single crystal, and a silicon single crystal
and a medium. The method can comprise: performing global two-dimensional simulation on a crystal pulling process, and acquiring a
global temperature distribution, a velocity field distribution and an initial solid-liquid interface value during the crystal pulling process
under a preset crystal pulling apparatus and a preset crystal pulling parameter; on the basis of the global temperature distribution
and the velocity field distribution, determining a boundary condition, and on the basis of the boundary condition, performing local
three-dimensional simulation on the crystal pulling process to determine a target solid-liquid interface value; adjusting the preset crystal
pulling parameter until the initial solid-liquid interface value is equal to the target solid-liquid interface value within a threshold range,
and using the adjusted preset crystal pulling parameter as a reference crystal pulling parameter; on the basis of the reference crystal
pulling parameter, simulating and calculating a simulated defect during the crystal pulling process; on the basis of the simulated defect,
iteratively optimizing the reference crystal pulling parameter until the simulated defect meets a preset condition, and using the optimized
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reference crystal pulling parameter as a target crystal pulling parameter, and fabricating a defect-free silicon single crystal.
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