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Abstract

This work describes the memory effect in pentacene-based organic thin-film transistors
(OTFTs) with a high-dielectric gate insulator, hafnium silicate, which is a suitable material for
the trapped-induced effect due to its dual-phase structure consisting of the amorphous and
crystalline regions. Through the electrical measurement, enhanced field-effect as well as
memory behaviors were achieved after the modification of the dielectric surface by the
spin-coated poly (a-methylstyrene) (PaMs) thin-film layer. Besides, negative gate bias was
related to charge -trapping and -transfer effect that causes a shift of threshold voltage (Vi)
towards negative direction. With light exposure during the process of positive gate bias,
light-induced effect increased the concentration of charge carrier in the conduction channel
effectively, and then led to reversible phenomena and rewrite device. There is evident that

the photoinduced effect for our non-volatile memory device made a great impact on pentacene



film. It is noteworthy to mention that the released charge generated by light illumination
with a single wavelength was directly proportional to the absorption characteristics of
pentacene. With the increase of absorption capability, the rate of released charge in pentacene
layer was faster, especially at the wavelength of 670 nm. The memory phenomena on
hafnium-silicate  dielectric ~ with  outstanding  electrical  properties, a reliable
high-photosensitivity of pentacene, and relaxation of the illumination effect enable to pave the
way for the applications of low-consumption, flexible, lightweight, large-area, low-cost,

data-storage, photo-sensitive, and rewrite device.
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