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Recently, solar power has much attention as one of clean energies since energy crisis and
environmental pollution are more serious. The market of solar cells expends year by year.
Especially, solar cells of silicon (crystal, thin film and amorphous) occupy more than 90 % of
the marketplace. However, solar cells are not used by many people because conversion
efficiency of solar cells of bulk polycrystalline silicon, which dominates the market, is so low
that solar cells with large area are necessary in order to use in general.

Our group considers that bulk polycrystalline silicon for solar cells must be highly-qualified
to solve such problems and are researching this subject from a viewpoint of crystal growth
physics. We propose a new concept, ‘Ultimate Polycrystalline Silicon’, which has the following
features;

l. orientation of crystal grains in growth direction are same as each other,
. grain boundaries are electrically inert,
1. low density of defects in grains,
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V. size of crystal grains are best suited,
V. low concentration of impurities, and
VI. mechanically strong.

In this work, we focus on the items | and Il, and try to fabricate silicon crystals with
controlled orientation and grain boundaries by the Czochralski (CZ) method. The originalities of
this work are (1) to fabricate bulk polycrystalline silicon by the CZ method, which is typically
used for the fabrication of single crystals, and (2) to use polycrystalline artificially controlled
orientation and grain boundaries as seed crystals.

Solar cells characteristics of polycrystalline obtained by this work have possibilities beyond
those of single crystals since they have advantages, such as the quality of grains is higher

through the influence of the segregation of defects and impurities on grain boundaries.
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