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Effect of precipitates on formation of small grain
in multicrystalline silicon for solar cells
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Abstract

We investigated the relationship between the formation of small grains and distribution of precipitates such as
SisN, and SiON in a multicrystalline silicon ingot grown by the unidirectional solidification method. SizNy4
precipitate was mainly observed inside the small grain region, while SiON was mainly precipitated outside there. We
found that SiON started to precipitate prior to formation of SizN, precipitates. Therefore, precipitation of SiON prior
to precipitation of SizN, plays a key role in the formation of small grains.
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Fig. 1 Schematic of unidirectional solidification
furnace.
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Compound | Wavenumber (cm™)
Si0g 19N} 21 840 - 880
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Table 1 Categorized SiON compounds.
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Fig. 2 FTIR spectrum in a multicrystalline silicon ingot.
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Fig. 3 Distributions of impurity and precipitate concentrations obtained by FTIR measurements in the whole ingot.

Photograph of the vertically sliced multicrystalline silicon wafer (a) and distributions of oxygen (b), SizN, (c), SiOg 36Ny 4

concentrations (d), respectively.
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Fig. 4 Distributions of impurity and precipitate concentrations
obtained by measurements in 2 mm resolution at the middle of
the ingot. Photograph of the vertically sliced multicrystalline
silicon wafer (a) and distributions of oxygen (b), SizN4 (c),

SiOg 36N, concentrations (d), respectively.
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Fig. 6 Relationship between oxygen and SiOg3N;; concentration in a multicrystalline silicon wafer. Data of whole ingot

measurements (a) and data of 2 mm spatial resolution (b). Abscissa and ordinate show oxygen and SiOg ;5N concentrations,

respectively. The shaded area corresponds to amount of consumed oxygen.
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Fig. 7 Relationship between oxygen and Si;N, concentrations in a multicrystalline silicon wafer. Data of whole ingot

measurements (a) and data of 2 mm spatial resolution (b). Abscissa and ordinate show oxygen and Si;N, concentrations,

respectively.
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