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Fig. Device structure of a Electrochromic Device.  

 

Abstract 

Electrochromism is the phenomena of inducing a reversible optical change (colouring and bleaching) 

in electrochromic (EC) materials under the influence of a small electric field. It has become 

increasingly important in energy-saving applications such as smart windows in smart buildings which 

are in line with the rapid expansion of Internet of Things. Electrochromism is the backbone of the 

smart windows technology. In the state-of-arts electrochromic device (ECD) technology, it consists of 

an electrolyte layer and an EC layer sandwiched between two transparent conducting oxide (TCO) 

layers. Each layer has its own function where the two TCO layers serve as the conducting electrodes, 

electrolyte layer as ion conducting layer and EC layer as the colour changing layer. Tungsten oxide 

(WO3) is an n-type semiconductor used in a wide range of applications including EC smart windows, 

rear-view mirrors and sensors. In smart windows, WO3 is an important component as EC layer, where 

it is responsible for the changing of its optical transmittance. In this work, WO3 films were deposited 

on indium doped tin oxide (ITO) and fluorine doped tin oxide (FTO) glass substrates, respectively, 

through sol-gel spin-coating method. ITO and aluminium doped zinc oxide (AZO) coated glasses were 

used as counter electrodes, respectively, in the construction of electrochromic devices (ECDs). The 

optical transmittance of the ECD was characterised by the ultraviolet-visible (UV-Vis) 
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 spectrophotometer and the EC properties were characterised by the cyclic voltammetry (CV) and 

chronoamperometry (CA) techniques. 
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