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Low-voltage Organic Thin-film Transistors with Polymeric High-k Gate Insulator
on a Flexible Substrates
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Abstract

We demonstrated low-voltage organic thin-film transistors (OTFTs) with bilayer insulators, high-k polymer and low temperature
crosslinkable polymer, on a flexible plastic substrate. Poly (vinylidene fluoridetrifluoroethylene) (P(VDF-TrFE)) and poly (2-vinyl-
naphthalene) are used for high-k polymer gate insulator and low temperature crosslinkable polymer insulators, respectively. The mobility
of flexible OTFTs is 0.17 cm*/Vs at gate voltages -5V after bending operation.
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Fig. 1. Cross-sectional schematic diagram of the organic MIM
capacitors: (a) using single polymer insulator on glass sub-
strate and (b) buffer layer inserted between polymer insulator
and Au electrode. (c) MISM capacitor with a buffer layer
inserted polymer insulator between polymer insulator and
semiconductor on plastic substrate
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Fig. 2. Leakage current density of organic capacitors; (a) PVP +
AlO,, (b) P(VDF-TtFE), (¢) P(VDF-TrFE) + PVP.

Fig. 3. (a) The leakage current density of MIM capacitors. (b) The
leakage current density of MISM capacitor with the PVN
buffered P(VDF-TrFE) insulator.

Fig. 4. (a) Schematic diagram, (b) photographic image, (c) transfer
characteristic, and (d) output characteristics of flexible low
voltage OTFT.
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