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Abstract This paper is the study for the directional solidification of the ingot through the thermal analysis
simulation and structural change of casting furnace. The activation analysis of metal impurities were also
detected the total number of 10 different metals, but the concentration distribution showed no significant
positional deviations in the same position from the top to the bottom. With the results of thermal analysis
simulation, the silicon as a whole has reached the melting temperature as the retention time 80 min. The best
cooling conditions showed at the upper cooling temperature 1,400°C and cooling time 60min. The fabricated
wafers showed the superior etching result at the grain boundary than that of existing commercial wafers.
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[Fig. 1] Domestic General casting furnace schematic
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[Fig. 2] At the height of the base and propaganda aspects
of wealth occurs in the direction of the
temperature gradient
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[Fig. 3] Temperature range due to the impurities content
of margin is the difference between the ingot
caused my resistance
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[Fig. 4] Resistance due to the differences in carrier life
time due to reduced degradation of ingot yield
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[Fig. 5] Progress in the solidification model
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[Table 1] Basic specification of Pilot plant

classification

Specifications

Use temperature

Max. 1,600C

Silicon refining
capacity

150kg

Carbon Mould

580%400H mm

Atmosphere

Ar

Vacuum chamber

2 of water-cooled wall structure

Heating element

Carbon Rod Heater(150kW)
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[Fig. 6] The interior structure of hot zone
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