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Development of Functions Originated from Charges and Spins at Organic Hetero-junction Interface
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This study focuses on the interface formed by the electron donating molecular crystal and the
electron accepting molecular crystal are brought into physical contact with each other. In my
research so far, mutual charge transfer occurred at the contact interface of the molecular crystals,
and as aresult, it became clear that doped charges which are the origin of the electric conduction
function are generated on the surfaces of both crystals. I expected that this conduction electron
also has a spin that is the source of magnetism at the same time, that high concentration charge
injection which is impossible with other methods is occurring, It is almost unlimited that the
combination of. Considering these results and the diversity of molecules, the function that was
mainly expressed using rare elements such as magnets, transparent electrodes, and memory
should be obtained by compression molding of inexpensive hydrocarbons. In this research, we
aimed to explore the possibility of the surface of organic matter to be a substitute for rare metals
and to contribute to the establishment of a sustainable society through elemental strategies.

In the research activities of this subsidy, contact interface between various electron donating
molecular crystals and electron accepting molecular crystals was prepared, and the functions
searched at the interface and the charge transfer phenomenon were fundamentally studied.
Eleven kinds of electron donating molecules were used and six types of accepting molecules
were investigated. As a result, we found a promising combination of organic substances as
several transparent electrodes. We expect that this can be a substitute for indium, which is a
material for transparent electrodes currently used for solar cells and electroluminescent devices.
In addition, we have found an interface showing switching between a high resistance state at
low applied voltage and low resistance state with high applied voltage, and found new functions
occurring at the contact interface of organic matter. Also, a systematic survey of charge transfer

phenomena occurring at these interfaces is summarized in an academic journal.
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