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Analysis of oxygen incorporation process in multicrystalline silicon for solar cell
during unidirectional solidification process
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Abstract

We studied the mechanism of oxygen transfer from a quartz crucible to a multicrystalline silicon during
unidirectional solidification process. We investigated the boundary layer thickness of oxygen concentration near a
crucible wall region using FTIR measurement. The results suggest that oxygen concentration was increased near a
crucible wall, and the boundary layer thickness of oxygen concentration was estimated from 3 to 5 mm, The
estimated value of boundary layer thickness of oxygen concentrations is similar to with that estimated by theoretical
and numerical calculation. These results suggest that the oxygen was dissolved from a crucible wall through the liner

made of Si;Ny to the melt during growth process.
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Fig. 1 Configuration of Czochralski in the crucible.
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Fig. 2 Configuration of unidirectional solidification
method in the crucible.
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Fig. 4 Method for estimating boundary layer thickness of
oxygen concentration in the radial direction.
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Fig. 5 Oxygen concentration distribution in the case of
dissolution from crucible wall.
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Fig. 6 Oxygen concentration distribution in the case of no
oxygen dissolution from crucible wall.
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Fig. 8 Distribution of oxygen concentration obtained by
FTIR.
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solidified in the ingot measured by FTIR and estimated
by Scheil’s equation.
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Fig. 10 Relationship between oxygen concentration and
radial direction near a crucible wall., Abscissa shows the
distance from crucible wall and while ordinate shows the
oxygen concentration in logarithmic scale at height from
the bottom of the ingot.
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Fig. 11 Boundary layer thickness by using experimental
results obtained by FTIR measurement. The horizontal
axis is height from bottom of ingot and the vertical axis
is boundary layer thickness.
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Fig. 12 The results of calculation of oxygen distribution
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the ingot and oxygen concentration in logarithmic scale,
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Fig. 13 Boundary layer thickness estimated by
numerical calculation, The horizontal axis is height from
bottom of ingot and the vertical axis is boundary layer
thickness.
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