16

v — THER

Zinam > Y 1V KIGEHORNFREE

High Efficiency Multi-crystalline Silicon Solar Cells
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Development of fabrication technologies for high efficiency multi-crystalline silicon
solar cells is important in sustaining the growth of solar cell business. This paper
describes a bulk passivation technology for improving a quality distribution in multi-
crystalline silicon solar cell substrate. The correlation between the diffusion length that
shows electrical quality and the etch pit density that indicates crystalline defects was
confirmed. Also, it was shown, from the evaluation of the output current distribution, that
a SiN film effectively passivated crystalline defects. As a result of cell fabrication, the
conversion efficiencies of 18.9% for the cell of 2cm square substrate size and 18.4% for
5cm square one were obtained. These values are the best efficiencies in the world in
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each size.
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Fig. 1  Transition of conversion efficiency of high efficiency

multi-crystalline silicon solar cells.
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Fig. 2 Distributions of diffusion length and etch pit density
in multi-crystalline silicon substrate.
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Fig.3  Current distributions of the cells with different

passivation layers.
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Fig. 4 Difference of internal collection efficiency by

passivation layers.
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Fig. 5  Structure of high efficiency multi-crystalline silicon

solar cell.
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Table 1 Characteristics of high efficiency multi-crystalline
silicon solar cells.
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Table 2 Characteristics and features of high efficiency multi-
crystalline silicon solar cells.
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