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[Purpose and Background of the Research]

Because of the infinite diversity of organic
semiconductor molecules and the structures
they form, the design of efficient organic
thin-film solar cells consisting of various
organic compounds with different functions is
an exciting new challenge for the chemist.
Because the efficient use of solar energy has an
intimate connection with the survival of human
beings, this is an important research topic in
which chemists should play a positive role.
Unlike the pharmaceutical and agricultural
applications of organic chemistry, which have
existed for a long time, its full-scale application
to electronic technology is only just beginning.

Based on the new guideline in organic
electronics, “finding functional molecules with
new reactions,” this project aims to design and
synthesize planar m-conjugated molecules with
semiconductor properties and spherical fullerene
derivatives to develop methods of controlling the
structure of these molecular entities at the
nanosize level, and successfully to achieve the
production of efficient organic thin-film solar
cells.

[Research Methods]

The “small molecule-based solution processable
organic thin-film solar cells” in this research
have many superior features compared with
conventional organic thin-film solar cells in
regard to various factors such as durability and
diversity of material design. The following
topics are addressed in this project: (1) finding
organic semiconductor molecules and
undertaking their molecular design and
synthesis; (2) fabricating layered nanostructure
devices; and (3) analyzing the nanostructure of
these semiconductor materials (molecular-level
analysis of aperiodic structures). By combining
these topics, we hope to develop highly efficient,
highly durable, new organic thin-film solar cells
at low cost.

[Expected Research Achievements and
Scientific Significance]

The “design of highly functional semiconductor
molecules,” “full layering of molecular structures
from nanoscale to macroscale,” and
“molecular-level analysis of aperiodic
structures,” which has never been seriously
attempted in chemistry research until now, are
key to this research, and are expected to lead to
the opening up of new fields of basic science. If
the organic solar cells developed in this research
reach the level of practical utilization, they
would make an invaluable contribution towards
solution of the energy crisis.
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