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In this work, RF reactive magnetron sputtering with a vanadium metal target
produced vanadium oxide thin films. The influence of O,/Ar flow rate on vanadium
oxide thin films was studied by varying gas flow rate and fixed RF power at 200 W and
sputtering duration to 80 minutes. SEM, AFM, X-Ray Diffractometer, and UV-Visible
spectroscopy were used to analyze the surface morphology, crystal structure, and
optical properties of V,0s thin films. The effect of the O,/Ar ratio on the local structure
of vanadium oxide thin films was investigated using XAS at Synchrotron. The X-ray
absorption near-edge structure (XANES) assessed the oxidation states of vanadium
oxide thin films. It was found that the films made with O,/Ar flow rate at 1/20 sccm
included vanadium in V**, V¥, and V°* oxidation states, whereas the others contained
mostly V°*. The greater O,/Ar flow rate may generate an increase in energy flux at the
substrate and the intensity of the 1s—>3d transition peak, resulting in a faster
deposition rate. The gas flow rate might be modified to get the required V,Os structure.
The extended x-ray absorption fine structure (EXAFS) confirmed the XANES findings,
demonstrating that the structural environment surrounding V atoms is in excellent
accord with the V,05 orthorhombic structure. Finally, XANES and EXAFS fitting findings
showed that O, flow rate influenced the local structure of vanadium oxide thin films.

Electrochromic switching devices have a lot of attention since these thin films
are promising materials for energy saving applications. The vanadium oxide technique

is simple and affordable since only one layer of material is needed to color.
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Electrochemical XAS measurements revealed that electrodeposition of V,0
thin films at 1.8 V produced films with varied local electronic structures and gas flow
rates. V;0s thin films have oxidation states ranging from V°* (bleached) through V** and
V** (colored). This work employed XAS to assess the effects of Na insertion/extraction
on vanadium oxidation states. Injection of sodium causes color shift. With O,/Ar = 3/20
(in sccm unit), the electrochromic device with V,0s thin film coating showed a better
optical contrast ( A %T, good electrochromic properties) of 22.17%. So, the
electrochromic device works nicely at Ox/Ar = 3/20 (sccm) (compaired with other
conditions).

WO thin films produced by DC reactive magnetron sputtering were also used
in the collaborative samples. X-Ray Diffractometer (XRD) and UV-visible spectroscopy
(UV-Vis) were used to analyze the crystal structure and optical characteristics of WO,
thin films, respectively. X-ray absorption spectroscopy was used to investigate the local
structure surrounding tungsten ions in clear and colored WOs thin films. The potassium
insertion/extraction of the development of small-radius under thin-film coloring is
confirmed by the examination of the XANES and EXAFS components of the
experimental spectra. With the creation of W>* ions, this process is followed by a
substantial lattice deformation surrounding the tungsten ions with trapped electrons,

as well as a rearrangement of their electronic structure.
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