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Development of a Soluble Precursor for a n-Type Organic Semiconductor by
Utilizing Sulfur Extrusion Reaction as well as Its Application to Organic Photovoltaics
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Organic semiconductor is a key component of next-generation electronic devices such as
organic light-emitting diodes and organic photovoltaics. Organic semiconductor is more flexible
compared to inorganic semiconductor and applicable to solution process. The latter feature is
useful for the device-fabrication by solution process, which should be important to realize the
commercial use. However, the conventional organic semiconductors exhibiting high career
mobility are poorly soluble in common organic solvents, which is not suitable for the solution
process.

The use of soluble precursors, which provide the corresponding semiconducting molecules
upon appropriate external stimuli such as heat and light, is a promising approach to solve
this issue. For p-type organic semiconductors, a wide range of soluble precursors has been
developed. In contrast, comparable soluble precursors for n-type semiconductors remain elusive
and would thus represent highly attractive research targets.

The researcher recently synthesized "sulfur-inserted perylene bisimide" and found that
this molecule underwent sulfur-extrusion reaction to furnish perylene bisimide, which is a
representative n-type organic semiconductor. Then, the researcher set the purpose of this
application to use the sulfur-inserted perylene bisimide as a soluble precursor of perylene

bisimide to create organic photovoltaics.
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