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Abstract

The electrical and optical properties of amorphous In-Tin-Zinc-Oxide(ITZO) deposited at room temperature
using rf-magnetron sputtering were investigated. The amorphous ITZO thin films were obtained at the com-
position of In:Sn:Zn = 6:2:2, 4:3:3, and 2:4:4, but the ITZO (8:1:1) showed a crystalline phase of bixbyite
structure of In,O;. The resistivity of ITZO could be controlled by oxygen pressure in the sputtering ambient.
The resistivity of post-annealed ITZO thin films exhibited the dependence on the amount of Indium. Optical
energy band gap and transmittance increased as the amount of indium in ITZO increased. For the device
application with ITZO, the bottom-gated thin-film transistor using ITZO as a active channel layer was fab-
ricated. It showed a threshold voltage of 1.42V and an on/off ratio of 5.63x10” operated with saturation
field-effect mobility of 14.2 cm®/V-s.
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Fig. 1. Compositions of ITZO in the In,05-SnO,-ZnO
system.
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Fig. 2. XRD patterns of ITZO thin films (In: Sn:Zn =
(@ 8:1:1, (b) 6:2:2, (c) 4:3:3 and (d)
2 :4:4) deposited at RT with Ar:O, = 1000 : 1
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Fig. 3. Resistivity of ITZO thin films deposited at room
temperature (RT) as a function of Ar:O, ratio.
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Fig. 4. Resistivity of ITZO thin films as a function of
Ar:O, ratio after post-annealing treatment at
300°C in air.
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Fig. 5. Transmittance of ITZO thin films deposited at
RT with (@) Ar:O, = 1000: 1 and (b) Ar.0, =
50:1.
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Fig. 6. Optical energy bandgap of ITZO thin films
deposited at RT with (a) Ar:O, = 1000 : 1 and
(b) Ar:O, = 50:1.
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