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Abstract: HfO, thin films are deposited by reactive sputtering under atmospheres composited by various ratios of oxy-
gen and argon. The chemical composition of the HfO, thin films is tested by X-ray photoelectron spectroscopy (XPS).
The surface morphology of the HfO, thin films is characterized by atomic force microscopy (AFM). Effect of various
O, flux on the chemical composition, structure, and surface morphology in the growth process of HfO, thin films is
studied in the view of thin film growth mechanism. And results show that improving O, flow rate can optimize the
stoichiometric, amorphous structure and surface morphology of HfO, films.
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Table 1. The flow rate of O,/Ar and working pressure
R 1 SSESHEMEESSE

FE A B C D
Oy/Ar (scem)  20:120 30:120 40:120 50:120
S K (Pa) 0.35 0.37 0.39 0.41
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Figure 1. Photoelectron spectroscopy of Hf4f in HfO, films depos-
ited under various O, flow rate
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Figure 2. Photoelectron spectroscopy of Olsin HfO, films depos-
ited under various O, flow rate
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Table 2. Theratio of O/Hf in HfO, thin films deposited under
various O, flow rate

+® 2 EEHRTD O RS Hf TREIELH)

T A B C D
Oy/Ar (scem) 20:120 30:120 40:120 50:120
CPS (Hf4) 8792.5 6215.9 7917.8 6628.6
CPS (Ols) 4633.7 3297.5 4231.3 3556.9
O/Hf 1.653 1.664 1.676 1.683
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Figure 3. 3D AFM pictures of HfO, films, (a)(b)(c)(d) respectively
indicate O, flow rate of 20, 30, 40, 50 (unit: sccm)
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Figure 4. The surface roughness of the HfO, thin films
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Figure 5. Sectional images of the HfO, thin films, (a)(b)(c)(d) re-
spectively indicate O, flow rate of 20, 30, 40, 50 (unit: sccm)
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