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Establishment of three-dimensional periodically arranged structures of
size-controlled silicon nanoparticles based solar cells and high cell
performance
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Silicon (Si) nanoparticles based solar cells are expected to expand the use
of solar cells because they can reduce the manufacturing cost of solar cells by significantly
reducing the cost of raw materials and can theoretically increase the power conversion efficiency
(PCE) by more than 50%. In this research project, impurity-doped Si nanoparticles were fabricated by

an inexpensive wet process and combined with inexpensive organic polymers to develop a low-cost
solar cell. We have established a technique to control the size of n- or p-type nanoparticles, a
technique to control the periodic arrangement of nanoparticles on the texture-structured substrate,
and a facile preparation technique for solar cells using nanoparticles, and obtained a PCE of 10.7%.

Furthermore, we have established a technology to improve the short-circuit current density to more
than 10% by introducing an electron transport layer in the cell structure.
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