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[Purpose and Background of the Research]

Since organic semiconductors can constitute sensor
devices on low cost plastic films, they are attracting
attention as promising materials for next
generation semiconductors, which are required in
large quantities in the upcoming IoT society.

We have found transistors fabricated from single
crystalline organic ultra thin films exhibit gigantic
strain effects that mobility increases by 70% from
10 cm 2/ Vs by applying a slight force with fingers.
The mechanism of huge response is unknown,
understanding of micro mechanisms and
development of even better material design
technology are urgently required. This study aims
to elucidate the effect that strain contributes to
electron transfer and electron scattering through
elaborate physical property studies and elucidate
the huge mechano - electronic response mechanism
in flexible organic semiconductors.

[Research Methods]

In order to elucidate the whole phenomenon of the
huge distortion response phenomenon of the
flexible single crystal organic semiconductor crystal,
we are working on "development of molecular layer
single crystal organic semiconductor / polymer
composite material" and "elucidation of structural
properties and study of electronic properties of
distortion effect" .
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Figure 1 Strained organic semiconductor
and strain / mobility characteristics

[Expected Research Achievements and
Scientific Significance]

This research aims at "elucidation of a practical
structure looking at device construction", and it is
expected that ultrahigh - sensitivity strain sensor
elements and high - efficiency vibration power
generation elements can be realized so far. This
ultra-sensitive sensor generates new structure
deterioration diagnosis technology and new
automatic production technology, and high
efficiency power generation element leads to
energy harvest by vibration power generation.
Devices that combine these elements and printed
LSIs create an industrial base of
mechano-electronics, greatly advancing the IoT
society, encouraging social change by constructing
an autonomous network society, and impacting the
foundation of innovation in the advanced
information society.
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