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INFLUENCE OF TEMPERATURE DISTRIBUTION IN
HEAT ZONE ON OXYGEN CONCENTRATION IN
LARGE-DIAMETER CZSi SINGLE CRYSTAL
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ABSTRACT In order to reduce introduced oxygen .in .Iarge—diameter CZSi single crystal, a different
heat zone in 40.6cm system adopted in this paper. The better distribution of temperature in heat zone
for 154mm crystal by optimum method was obtained. Axial temperature gradient decreased due to the
decrease of thermal convection in the melt. The concentration of oxygen also reduced.
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Table 1 Basic experimental condition

Item value
Crucible size 40.6cm
Charge size 45kg
Diarﬁeter of the crystals 154mm
Parameter of the crystal P<100> 3~6Q-cm
Crystal rotation rate 12r/min
Crucible rotation rate 5r/min
Pull speed , 0.6mm/min
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Fig.1 Axial (a) and radial (b) distribution of oxygen concentration in the crystals
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Table 2 Properties and processing parameters

property/parameter value
Emissivity 0.55(Crystal, chamber wall)
0.318(Melt)
0.50(Quartz crucible)
Thermal conductivity(W/mK) 22.0(Crystal)‘
64.0(Melt)
2.89(Quartz crucible)
Melting temperature’of silicon(K) 1683
Density of solid silicon(kg/m3) 2.3x10%
Heat of fusion(J/kg) 1.8x108
Crucible inner diameter(cm) 38.72
Crystal diameter(cm) . 15.24
Chamber wall temperature(K) 300
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Fig.2 Temperature distribution of in average hot zone (a) and modified hot zone (b) with height
of melt 256mm and height of crystal 100mm
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Fig.3 Temperature distribution in average hot zone (a) and modified hot zone (b) with height

of melt 160mm and height of crystal 230mm
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