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Modeling based on resistive network and simulation of MPC method on
Czochralski growth process
Y1 Yingmin, ZHANG Tong
(School of Automation and Information Engineering, Xi’an University of Technology. Xi’an 710048 ,China)
Abstract: For strong nonlinear with large delay on CZ growth process of silicon, the model based
on the heat and mass transfer phenomenon is developed. The steady state solutions in the initial
conditions are calculated, linearization and analysis of system model are conducted, with control
algorithm and designing determined and the controller based on the controllability and stability of
the system designed. It is concluded that the simplifications in radiation view factors given by
Gevelber can reflect the characteristics of crystal growth in industry. Moreover, the analysis of
system performance indicates that the system is uncontrollable and unstable on the premise of
heater power as the input, thus using the model predictive control algorithm as the control strate-
gy. Then the unconstrained MPC is designed for the nominal, delay-free, linearized system and
the unconstrained MPC for the nominal, delay, linearized system, with the result that verifies the
validity of these methods.
Key words: single-crystal silicon; the Czochralski process; the resistive network analogy; the

lower order model; model predictive control
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Tab. 2 Silicon growth parameters
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Fig. 4 Radiation angle coefficients in basic model and

radiation enhancement model
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