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Fabrication of poly-crystalline silicon ingot for solar cells by CCCC method
J. S. Shin, D. S. Lee, S. M. Lee, B. M. Moon
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Abstract : For the fabrication of poly-crystalline silicon ingot, CCCC (Cold Crucible Continuous
Casting) method under a high frequency alternating magnetic field, was utilized in order to prevent crucible
consumption and ingot contamination and to increase production rate. In order to effectively and
continuously melt and cast silicon, which has a high radiation heat loss due to the high melting temperature
and a low induction heating efficiency due to a low electric conductivity, Joule and pinch effects were
optimized. Throughout the present investigation, poly-crystalline Si ingot was successfully produced at the
casting speed of above 1.5 mm/min under a non-contact condition.
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Table 1 Comparison of the major silicon crystal growth techniques used for solar cells">*”

Electric power Production Impurity level . .
Method consumption rate 0 C Typxcal(;’f;')cnency
(kWh/kg) (kg/h) (cm?) (em™)
Czochralski 18-40 200-400 <10x10" <2x10" 15
HEM 22-28 600 <gx10" <10x10" 14
cecee 12-20 3,000 <0.2x10" <3.4x107 14
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Fig. 1 (a) Schematic diagram of CCCC method and
(b) a scene showing continuous melting and casting
process using COCC equipment developed in this
investigation.
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Fig. 2 The temperature distribution of Si melt with
(a) in Cu cold crucible and (b) in Cu cold crucible +
graphite crucible.
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Fig. 3 Relation between the electromagnetic
pressure under the induction coil current of 1,230 A
and the hydrostatic pressure with crucible
configuration.

(3) (b)
Fig. 4 Poly-crystal silicon ingots produced by CCCC
method; (a) 5 cm circular and (b) square ingots.
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