Journal of the Korean Crystal Growth and Crystal Technology
Vol. 13, No. 4 (2003) 182-186

Growth and characterization of 240 kg multicrystalline silicon ingots grown
by directional solidification

Jung Min Kim and Young Kwan Kim'
Department of Material Science & Engineering, University of Incheon, Incheon 402-749, Korea

(Received March 27, 2003)
(Accepted June 3, 2003)

Abstract The photovoltaic industry has been forced to lower the production cost in many ways. Ingot preparation
technology is growing rapidly toward large-scale production. Multicrystalline silicon ingot of 69 cm square cross section,
240 kg has been produced with fully automated equipment. During solidification, heat has been extracted from the bottom
of the crucible through the graphite pedestal moving downward. The characteristics of the large ingot grown in this method
are found to be uniform structurally and electrically.
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Fig. 1. Process parameter data for a 69 cm square cross sec-
tion muliticrystalline silicon ingot.

Fig. 2. 69cm square cross section muliticrystalline silicon ingot.
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Fig. 3. Vertical cross section of 64 cm multicrystalline silicon
ingot (a) bottom part (b) top part (c) side part.
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Fig. 4. Grain size of each ingot position.



Growth and characterization of 240 kg multicrystalline silicon ingots grown by directional solidification 185

Fig. 5. Grain shape of 64 cm multicrystalline silicon ingot.
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Fig. 6. Resistivity of each ingot position.
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'}gallggriclal output parameter of conventional monocrystalline silicon solar cell vs multicrystalline solar cell
Cell Voc (V) Isc (A) FF (%) Efficiency Cell area
Mono crystalline 0.539 3.359 73.60 13.96 103%x103 mm
Multi crystalline 0.610 2.831 74 12.96 100x100 mm
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Fig. 8. Lighted I-V data of sample multicrystalline solar cell.
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