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Abstract: The study proposed an optimal strategy for controlling temperature field based on PDE model (Partial D-
ifferential Equation, PDE) in order to resolve non-uniformed diameters during crystal growth resulted by heterogeneity
of phase-transition temperature field at solid-liquid interface for Czochralski monocrystalline silicon. In considering the
influences brought by growth rate fluctuations, an improved lift-pull kinetic model was set up with dynamic relation been
determined for the evolving domain boundary. Since the study was on the basis of the parabolic PDE temperature model
of convection- diffusion process in time-varying spatial domain, it described one-way coupling of domain movement in
convection- diffusion system. As for controlling difficulties occurred when modelling infinite distributed parameter sys-
tem, the study adopted spectral method for system approximation. Within which, spatial primary functions that are global
and orthogonal in the entire spatial domain were selected; thus, dimension reduction was performed to infinite-dimension
system by taking Galerkin method so as to obtain approximation model of the system. Then, linear quadratic type method
was applied to control crystal growth temperature, and simulation experiment was conducted for verifying phase-transition
temperature field model. The results not only verify the effectiveness of the methods, but also show that the optimized mod-
el could stabilize crystal growth rate and reduce the problems of non-uniformed diameters for crystal growth; furthermore,
temperature in radial direction at solid-liquid interface is more well-distributed.
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