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Fig.2 Cyclic voltammetry curves (a) and charge density (b) of WO3 thin films deposited on ITO/PET substrate at different glancing

angles (potential of 1.2 V, scanning speed of 50 mV/s)
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Fig.3 Cyclic voltammetry curves of WO3 thin films deposited on ITO/PET substrate at different glancing angles under different scanning

speeds (1.2 V): (@) a=02(b) a=302(c) a=60< (d) «=80<and (e) a=85°
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Fig.4 Reduction (a) and oxidation (b) peak current density of WOj5 thin films deposited on ITO/PET substrate at different glancing angles

as a function of the square root of scanning speeds
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Electrochromic Properties of WO; Thin Films Deposited on ITO/PET Substrates by
Glancing Angle Magnetron Sputtering

Wang Guanjie', Wang Meihan®, Wen Zhe', Wei Liying®, Lei Hao?, Sun Lixian®, Xu Fen®
(1. Shenyang University, Shenyang 110044, China)
(2. Aluminum Valley Industrial Technology Institute, Zouping 256200, China)
(3. Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: WO; thin films were deposited on ITO/PET substrates by DC magnetron reactive sputtering at different glancing angles. The
surface and cross-section morphologies as well as chemical composition of WO3 thin film were characterized by field emission scanning
electron microscope (FE-SEM) and energy dispersive spectrometer (EDS). Electrochemical and optical performances were measured by
electrochemical workstation and UV-vis spectrophotometer. The results show that the film surface forms a mountain-like morphology as
the glancing angle «>60°, and the cross-section presents slant nano-columnar structure, which is beneficial to the migration of ions and
electrons. As the glancing angle a=80°, WOj3 thin film has the fastest ion diffusion rate and the largest light modulation amplitude. The
colorization efficiency reaches to 27.05 cm?/C. Furthermore, the film also shows fast response and good cycle stability.

Key words: WOj; thin films; ITO/PET substrate; DC magnetron reactive sputtering; glancing angle; electrochromic properties
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