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In this project, we investigate the mechanism of organic
phototransistor and propose a novel device structure to form afast-
response sensitive organic phorotransistor (OPT). The novel
structure combines the merits of organic photo diode and organic
thin-film transistor. It can be fabricated together with OTFT and
provide fast response by effectively separating excitons into
electrons and holes. In the first section, we design a series of
experiment to investigate the mechanism of OPTs. We fabricate
pentacene-based organic thin-film transistors (OTFTs) with gate
dielectric treated by various kinds of polymer materials. The
polymer materials are used to improve pentacene growth and to
serve as electron trapping layer under illumination. Then, the
photoresponsivity, photo-induced threshold voltage shift, and bias-
stress effect of OTFTs with various trapping layers will be analyzed
under theirradiation of light with different wavelength and
intensity. In the second year, a novel OPT with enhanced trapping
layer formed by an acceptor-like material will be fabricated and
characterized. With the interface between the donor-like active layer
and the acceptor-like trapping layer, light-induced excitons will be
effectively separated into electrons and holes. It is proposed that the
novel structure can enhance photoresponsivity and, more
importantly, enhance the photo response speed. The sensing and
recovering behavior will be characterized and the frequency
response of the novel OPT will be measured. In the third year, we



plan to do two things. 1. Extend the novel OPT into a hybrid OPT
that utilize amorphous metal oxide as the trapping layer to contact
with organic donor-like active layer. The high electron mobility of
amorphous metal oxide material may further enhance the response
speed. In this project, we propose and verify anovel OPT and
deeply investigate the mechanism of OPT. It is believed that the
output of this project facilitate the devel opment of organic
electronics including flexible display with touch panel, flexible
scanner, large-area low-cost camera, and many kinds of organic
SEensors.
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In this project, we investigate the mechanism of organic phototransistor and
propose a novel device structure to form a fast-response sensitive organic
phorotransistor (OPT). The novel structure combines the merits of organic photo
diode and organic thin-film transistor. It can be fabricated together with OTFT and
provide fast response by effectively separating excitons into electrons and holes. In
the first section, we design a series of experiment to investigate the mechanism of
OPTs. We fabricate pentacene-based organic thin-film transistors (OTFTs) with gate
dielectric treated by various kinds of polymer materials. The polymer materials are
used to improve pentacene growth and to serve as electron trapping layer under
illumination. Then, the photoresponsivity, photo-induced threshold voltage shift, and
bias-stress effect of OTFTs with various trapping layers will be analyzed under the
irradiation of light with different wavelength and intensity. In the second year, a novel
OPT with enhanced trapping layer formed by an acceptor-like material will be
fabricated and characterized. With the interface between the donor-like active layer
and the acceptor-like trapping layer, light-induced excitons will be effectively
separated into electrons and holes. It is proposed that the novel structure can enhance
photoresponsivity and, more importantly, enhance the photo response speed. The
sensing and recovering behavior will be characterized and the frequency response of
the novel OPT will be measured. In the third year, we plan to do two things. 1. Extend
the novel OPT into a hybrid OPT that utilize amorphous metal oxide as the trapping
layer to contact with organic donor-like active layer. The high electron mobility of
amorphous metal oxide material may further enhance the response speed. In this
project, we propose and verify a novel OPT and deeply investigate the mechanism of

OPT. It is believed that the output of this project facilitate the development of organic
3



electronics including flexible display with touch panel, flexible scanner, large-area
low-cost camera, and many kinds of organic sensors.

Key words : pentacene ~ phototransistor ~ flexible ~ organic
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