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Abstract
176219
The electrochromic effect of tungsten oxide thin films (WO,) on transparent conducting films (ITO)
were prepared by magnetron sputtering methods have been investigated. The proper conditions,
such as partial pressure of oxygen {P(O,)/P(Ar+0,)}, total pressure P(Ar+0,) and sputtering power
during depositions, were varied for good electrochromic effect. Their properties and transmittance
of these films were studied by SEM, XRD, profilometer, spectrophotometer and electrochemical by

cyclic voltammetry and amperometry.

The ITO films used for the transparent conducting films were prepared under a constant Ar flow
rate of 50 sccm, sputtering power of 100 W and O, flow rate of 0-10 sccm at room temperature. The
film prepared under the O, flow rate of 0.5 sccm has the lowest resistance (about 100 {2 ;measured
by the multimeter with the distance between electrodes is 4 mm, at the center of films). ‘The ITO
films these were deposited at different substrate temperature (RT, 91, 220, 285 and 315 °C) showed

the decreased resistance when the substrate temperature is increased.

The conditions of WO, films deposited on the ITO films were prepared at room temperature with
sputtering power of 100 W under a constant total operating pressure 3x10” mbar using oxygen
partial pressure of 6-10% in the Ar+O, mixture. The films prepared in a pressure containing less
than 8% O, are metallic like films and the films prepared in a pressure containing more than 10% O,

are transparent films. When increased sputtering power in the same total operating pressure, the
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films will be transparent under higher oxygen partial pressure. These WO, films prepared at
room temperature were found to be amorphous and the ITO films prepared at 200°C were found to

be crystalline.

An electrochromic effect of WO, films had been tested in 0.1 M H,SO, solution to provide H' ions
to be inserted into the tungsten oxide films to form tungsten bronze (HWO,) and resulted in optical
absorption. In order to accelerate this process, five pulses of DC 2.5 V, square wave, and 4-second
period were applied to each film. The spectrophotometer were used for optical transmission
measurements. When WO, films were prepared under the same total operating pressure of 3x10”
mbar with 100 W sputtering power, at room temperature, the oxygen partial pressure of 8% show
the best electrochromic effect due to higher oxygen vacancies of the film compared with the one
prepared under oxygen partial pressure of 10%, 12% and 15%, respectively.The other WO, films
were prepared under oxygen partial pressure of 15% and 100 W sputtering power, at room
temperature, under variation of total operating pressure. The one prepared at total operating pressure
of 4x10” mbar give the best electrochromic effect due to higher porosity of the film compared with

the one prepared at 1x10” R 2x10” and 3x10” mbar, respectively.

The inserted charges in tungsten bronze by electrochemical process had been analyzed by a cyclic
voltammetry and amperometry. The results showed that the films with better electrochromic effect
allowed higher charge to be inserted in cyclic voltammetry measurement. Moreover, the total charge
flowed through the films under amperometry measurement is higher during coloring process than
bleaching process due to semiconduction in tungsten bronze but the films become insulation when

H' jon were expelled.





