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Abstract
sputtering method on the Si/SiO, substrates at room temperature. Effects of different sputtering powers (25, 50, 75,

InZnO thin film transistors (TFTs) were prepared by using the radio frequency magnetron

and 100 W) on the electrical properties of InZnO TFTs were studied systematically. XRD experimental results show
that the InZnO thin film is a poly-crystalline structure with the growth crystal plane of the (002) face. Based on the
electrical characterization, it has been found that when the sputtering power is 50 W, the optimal device parameters
such as a current on-to-off ratio of 3x10’, a field effect mobility of 14.8 cm’V 's ', a threshold voltage of 0.82 V, a
sub-threshold swing of 0.38 V decade ', and an interface trap density of 1.1x10" cm “eV ' were obtained. This is
because the surface roughness of the InZnO film measured by atomic force microscopy (AFM) at 50 W power is
0.86 nm, which indicates that the surface of the film is relatively smooth, reducing surface defects and making the
channel layer of the InZnO film form a good contact with the source and drain electrodes. In addition, XPS results
indicate that when the sputtering power is 50 W, oxygen vacancy defects can be effectively controlled, resulting in
improving the electrical performance of InZnO TFTs.
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Fig. 1 InZnO device structure and X-ray diffraction spectra of films. (a) InZnO schematic diagram of the structure of thin film transis-

tors, (b)X-ray diffraction spectra of InZnO thin films with different sputtering powers
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Fig.2 AFM plots of InZnO thin films with different sputtering powers. (a) 25 W, (b) 50 W, (¢) 75 W, (d) 100W



12

75 U 25 PRSF D3RS InZnO WEIE S RS L 27 PR RE RO 2 A DTS

1059

a b -
@ = experiment ®) = experiment
InZnO 25 W — fitting line InZnO 50 W — fitting line
01s — M-OH Ols — M-OH
spectra — M-O spectra — M-0
| 0.726.1% — O, . == O,
g — backround ‘3
8 8
£ £
526 528 530 532 534 536 526 528 530 532 534 536
binding energy/eV binding energy/eV
© . (d) -
= cxperiment —experiment
InZnO 75 W — fitting line InZnO 100 W — fitting line
O ls — M-OH O ls -—M-OH
— M-O —M-O
spectra — spectra —
2 — backround 2 ==backround
& &
Q Q
2| 0,=32.4% 2| 0,736.7%
526 528 530 532 534 536 526 528 530 532 534 536
binding energy/eV binding energy/eV
E3  AEIESDIE InZnO WARH XPS Ols BEIEEl. (a) 25 W, (b) 50 W, (c) 75 W, (d) 100 W

Fig. 3 XPS Ols energy spectrum of different sputtering power InZnO films. (a) 25 W, (b) 50 W, (c) 75 W, (d) 100W
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