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Abstract : Oxide semiconductors Thin-film transistors are an exemplified one owing to its
excellent ambient stability and optical transparency. In particular zinc oxide (ZnO) has been
reported because It has stability in air, a high electron mobility, transparency and low light
sensitivity, compared to any other materials. For this reasons, ZnO TFTs have been studied
actively. Furthermore, we expected that would be satisfy the demands of flexible display in
new generation. In order to do that, ZnO TFTs must be fabricated that flexible substrate
can sustain operating temperature. So, In this paper we have studied low-temperature
process of zinc oxide(ZnO) thin-film transistors(TFTs) based on silicon nitride (SiNy) /
cross-linked poly-vinylphenol (C-PVP) as gate dielectric. TFTs based on oxide fabricated by
Low-temperature process were similar to electrical characteristics in comparison to
conventional TFTs. These results were in comparison to device with SiNy / low-temperature
C-PVP or SiNy / conventional C-PVP. The ZnO TFTs fabricated by low-temperature process
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exhibited a field—-effect mobility of 0.205 crnZ/VS, a thresholdvoltage of 1356 V and an on/off

ratio of 5.73 x 10°

As a result, We applied experimental for flexible PET substrate and

showed that can be used to ZnO TFTs for flexible application.

Keywords © ZnO transistor, Low temperature process, C-PVP, Flexible substrate, ALD
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Glass substrate

Fig. 1. Structure of a top-contact ZnO TFT
with SiNx / C-PVP bhilayer as gate
dielectric.
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Fig. 2. Chemical structure of (a)

poly(4-vinylphenol)

(PVP), (b) poly(melamin-co-

formaldehyde) methylated (cross-linking agent) and (c) cross-linked PVP (C-PVP).
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Fig. 3. Comparison of C-F characteristics for
the MIM devices fabricated with a
various insulator & substrates and
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Fig. 4. Transfer characteristics (log(-Ip) versus Vi) and Output characteristics (Ip versus Vp) of
ZnO TFTs characteristic.
(a), (b) according to 165C process conventional C-PVP bilayer on a SiNx layer.
(c), (d) according to 110T low temperature process C-PVP bilayer on a SiNx layer.
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Fig. 5. (a) Transfer characteristics (log(Ip) versus Vg) of flexible ZnO TFTs with Low
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(b) Output characteristics (Ip versus Vp) of flexible ZnO TFTs with Low temperature
process C-PVP as gate dielectric.
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Table 1. The electrical parameters of fabricated Zinc Oxide TFTs
LCPVP
SiNx/CPVP SiNx/LCPVP . ¢ . v
. . . . Dielectric on Al
Dielectric on I'TO Dielectric on I'TO .
Flexible PET
Glass substrate Glass substrate
substrate
Threshold voltage [V] 10 13.56 2.76
Subthresold slope [V/decade] 0.14 2.15 353
On/off current ratio 2.21x107 5.73x106 3.53x104
Mobility [em?®/Vs] 0.276 0.205 0.038
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