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Effects of DUV-assisted High Pressure Annealing on Microstructure
and Optical Properties of a-IGZO Thin Films

7ZOU Chunhui ZHANG Ting TANG Meng ZHONG Chuanjie
(College of Internet of Things . Jiangnan University , Wuxi, Jiangsu, 214122, CHN)

Abstract. Effects of deep-ultraviolet (DUV) assisted high pressure at different annealing
temperatures on microstructural and optical properties of the a-1GZO films fabricated by solution
process were investigated by atomic force microscope and spectroscopic ellipsometry. The results
showed that when the annealing temperature was increased from 210°C to 300°C, the optical band
gap of the film was increased from 2. 97 eV to 3. 32 eV, but the surface roughness was decreased
from 22. 81 nm to 5. 02 nm with the DUV-assisted high pressure. Compared to other post-treat-
ment conditions, such as treatment without UV irradiation at 300°C under the same pressure or
treatment with high annealing temperature at 350°C , the refractive index of the DUV treated film
at 300°C was increased and the surface roughness was decreased obviously. Therefore, DUV-as-
sisted high pressure treatment could effectively minimize organic chemical residues and promote
the migration of film-forming pioneer group,as well as form more dense a-1GZO film.
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Fig. 2 Experimental and the fitted values for spectroscopic ellipsometry (SE) spectra of samples at different treatment

temperatures; (a) 210°C-UV;(b) 230°C-UV;(c) 260°C-UV;(d) 300°C-UV
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Tab.1 Parameters of model at different treatment temperatures

Sample T, /nm T, /nm A B C
210°C-DUV 22.81 28.77 1.76 0.019 1 0.000 11
220°C-DUV 17.70 23.75 1.73 0.018 8 0.000 21
230°C-DUV 10. 15 26. 14 1.85 0.012 2 0. 000 75
240°C-DUV 14. 39 20. 69 1. 81 0.016 0 0. 000 89
260°C-DUV 10. 00 24.02 1. 84 0.033 9 0.000 19
280°C-DUV 8.09 23.28 2.10 0.018 0 0. 000 82
300°C-DUV 5.02 28.56 1.75 0.079 8 0.000 72

300°C-Non UV 6. 20 38.22 1.75 0.059 1 0.000 18
350°C-annealing 9.12 30.51 1. 89 0.011 9 0.000 12
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Fig. 4  Effect of treatment temperature on thickness of

roughness and average roughness
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