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Abstract— Polycrystalline silicon wafers for high efficiency solar cells were produced using the casting method.
Mathematical modeling and numerical computations were made to investigate the effects of geometric parameters and
thermal parameters of the casting equipment, that is, the wall thickness of the crucible, the cooler diameter, the cool-
ing rate, and wall temperatures of the crucible on the crystalline structure and size of the silicon ingot. The growth of
polycrystalline with the columnar structure and large grain size was predicted to be favored by the following conditions
of p.:arameters; i) making the side wall of crucible as thick as possible and the bottom as thin as possible, ii) keeping the
higher temperature profile in the top compared to the side wall of the crucible and lowering the cooling rate as the soli-

dification proceeds.
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Fig. 1. Schematic diagram for the crucible and in-
got.
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Table 1. Dimensions and physical properties of

the system
Notation Range or Value
Side wall thickness of the CwW 4-24
crucible(mm)
Bottom wall thickness of the CB 5-25
crucible(mm)
SigN, layer (mm) SN 0.3-1.5
Cooler radius(mm) CR 3-37
Height of silicon ingot{mm) HS 30
Radius of silicon ingot(mm) RS 28
Thermal conductivity
(cal/mm-sec-°k)
Silicon solid Kk, 0.008
Silicon liquid k, 0.016
Graphite crucible K., 0.005
Si3Ny layer ky 0.001
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Fig. 4. Variation of interface position with lower-

ing the temperature.
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