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Influence of hydrogen peroxide on optical
properties of a-1GZO thin films by solution Process

TANG Meng, LI Yong-nan, YIN Bo, ZHONG Chuan-jie*
(School of Internet of Things, Jiangnan University, Wuxi 214122, China)

Abstract: The a-1GZO films were fabricated by solution method and high-pressure annealing process,
and the effects of H, O, on microstructural and optical properties of the a-IGZO films were studied by
spectroscopic ellipsometry and atomic force microscope (AFM). Results indicated that when the an-
nealing temperature was increased from 220 °C to 300 °C, the optical band gap of the film was in-
creased from 3.03 eV to 3.29 eV, the roughness was decreased from 20.69 nm to 4.68 nm.Compared to
the film without H, O, ,the refractive of the film with H, O, was increased and the roughness was de-
creased obviously under the same high-pressure annealing process, the optical band gap of the film
was increased from 3.29 eV to 3.34 eV, but the surface roughness was decreased from 4.68 nm to 2.89
nm at 300 °C.Therefore, employing H, O, in the solution could effectively minimize organic chemical
residues and pores at lower temperatures,as well as form more dense a-1GZO film. All experiment re-
sults indicated that H, O, could decrease the temperature of treatment when depositing a=IGZO films

by solution method.
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B-EMA o

2 SE .(a)260°C-Non H, O, ; (b)260°C-H, O, ; (¢)300°C-Non H, O, ; (d)
300°C-H, 0.
Fig.2 Experimental and the fitted values for spectroscopic ellipsometry (SE) spectra of sample at different treat-
ment temperature.(a) 260°C-Non H; O, ;(b) 260°C-H; O, ;(c)300°C-Non H, 0, ; (d)300°C-H,O,.

1

Tab.1 Parameters of model at different treatment temperature

sample TH1/nm TH2/nm A B C
220°C-Non H, O, 20.69 24.90 1.60 0.0579 0.000 64
240°C-Non H, O, 16.34 22.19 1.67 0.0106 0.001 21
260°C-Non H, O, 9.31 32.66 1.59 0.0958 0.000 95
280°C-Non H, O, 5.02 18.43 1.52 0.0615 0.000 22
300°C-Non H, O, 4.68 17.55 1.61 0.0653 0.000 86

220°C -H, 0O, 24.40 31.01 1.57 0.0675 0.000 21
240°C -H, 0O, 12.37 19.25 1.60 0.0908 0.000 82
260°C -H, 0, 7.23 20.66 1.56 0.0698 0.000 52
280°C -H, 0O, 8.09 23.28 2.10 0.0180 0.000 82
300°C -H, 0, 2.89 22.65 1.58 0.0175 0.000 86

* TH1.,TH2 ,AB.C Cauchy
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Fig.4  Surface morphology of AFM at different
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Fig.5 Effect of treatment temperature on extinction
coefficient. (a) With H, O, ; (b) Without H,
0, ; (¢) Variation of the optical band gap.
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