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Highly Sensitive Flexible Organic Field—Effect Transistor Pressure
Sensors Using Microstructured Ferroelectric Gate Dielectrics
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For next-generation electronic applications, human-machine interface devices have recently been demon-
strated such as the wearable computer as well as the electronic skin (e-skin). For integration of those sy-
stems, it is essential to develop many kinds of components including displays, energy generators and sensors.
In particular, flexible sensing devices to detect some stimuli like strain, pressure, light, temperature, gase
and humidity have been investigated for last few decades. Among many condidates, a pressure sensing
device based on organic field-effect transistors (OFETs) is one of interesting structure in flexible touch
displays, bio-monitoring and e-skin because of their flexibility. In this study, we have investigated a
flexible e-skin based on highly sensitive, pressure-responsive OFETs using microstructured ferroelectric gate
dielectrics, which simulates both rapidly adapting (RA) and slowly adatping (SA) mechanoreceptors in
human skin. In SA-type static pressure, furthermore, we also demonstrate that the FET array can detect
thermal stimuli for thermoreception through decoupling of the input signals from simultaneously applied
pressure. The microstructured highly crystalline poly(vinylidene fluoride-trifluoroethylene) possessing
piezoelectric-pyroelectric properties in OFETs allowed monitoring RA- and SA-mode responses in dyanamic
and static pressurizing conditions, which enables to apply the e-skin to bio-monitoring of human and
robotics.

Keywords: flexible OFETs, mechanoreceptors, pressure sensors, ferroelectric, microstructure
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