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Importance of liquid crystallinity in realizing polymer-based organic
field-effect transistors with high mobility and operational stability

SAKAMOTO, Kenji
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This study was planned to demonstrate the usefulness of liquid crystalline

(LC) materials in realizing polymer-based organic field-effect transistors (OFETs) with high
mobility, high operational stability, and small device-to-device variation. Three p-type
semiconducting polymers were selected in terms of two key words: LC and donor-acceptor copolymer,
and OFETs with active layers of these polymers were fabricated. Unfortunately, we could not confirm
the advantage of using LC polymers as active layer materials. However, during the course of this
study, it was found that the charge transfer of mobile holes in the channel to the gate dielectric
is one of the intrinsic origins caused operational instability in OFETs. This charge transfer can be
suppressed by increasing the highest occupied molecular orbital level mismatch between the active
layer and gate dielectric. This knowledge provides a guideline to realize p-channel OFETs with high
operational stability.
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