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Solar cells using multi-crystalline silicon substrates have
been developed for cost reduction. The cells using only
conventional low cost processes like thermal diffusion and
screen printing electrodes could not show sufficient
conversion efficiency. High efficiency technologies have
been extensively studied for the practical utilization. As a
result, a record high conversion efficiency of 17.2% was
obtained for a 10 x 10cm? cast silicon substrate.

This paper describes high efficiency technologies of the
multi-crystalline solar cells and its progress.
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Fig. 1 Progress in multi-crystalline silicon solar cells.
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Table 1 Features of multi-crystalline silicon solar cells.
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Table 2 High efficiency technologies for multi-crystalline
cells.
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Fig. 2 Optical beam induced current characteristics of multi-

crystalline silicon solar cell after hydrogen plasma
treatment.
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Fig. 3 Basic structure of a high efficiency polycrystalline.

silicon solar cell.
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Fig. 4 Comparison of cell spectral reflectance under various

surface condition.
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Fig. 5 A high efficiency multi-crystalline silicon solar cell
with grooved surface.
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Fig. 6 Optimization of AR coating thickness.
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Fig. 7 Outline of a multi-blade wheel grinding method.
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Fig. 8 Cell performances as a function of conveyer speed.
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