The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 9, No. 7, pp.690-695,1996.

MEE HIHMMAKE V05 wote] igEI SA

rir
HO

i
&

Characterization of V20Os Thin Films as a Counter Electrode
for Complementary Electrochromic Devices
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(Bong-Hee Cho, Young-Ho Kim)

Abstract

We have systematically investigated the characterization of V20s thin films as a counter electrode
for lithium based complementary electrochromic devices. The V:0s thin films were prepared by
thermal vacuum evaporation with varing the substrate temperture and film thickness. In
clectrochromic devices for smart windows, the WO thin films with 400~800 nm thickness require to
be capable of reversibly injection 10~15 mC/cm® of lithium, which is readily accomplished
charge-balanced switching in a V20Os thin films with 100~ 150nm thick. The V20, thin films produces
considerably small changes in optical modulation properties in the visible and near infrared
region(300~1100 nm) compared to the amorphous WOz thin films on 10-15 mC/em” of lithium
injection and the V-0O; thin films can therefore act as a counter clectrode to WO; in a lithium based
complementary electrochromic devices. After 107 coloration/bleaching switching time, the degradation
does not occurs and the devices exhibit a stable optical modulation in V205 thin films. It has shown
that the injected lithium ion amounts in crystalline V2O: thin films with the same thickness is large
by 35 mC/em” of lithium  compared to the amorphous thin films in the same driving conditions.
Therefore, to optimize the device performance, it is necessary to choose an appropriate film thickness
and crystallinity of V2Os for amorphous WO: film thickness as a working electrode.
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Fig. 2. Current density and transmittance
response of coloration and bleaching
cycles for a-V,0- thin films.
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Fig. 3. Current density and transmittance
response of coloration and bleaching
cycles for ¢-V20s thin films.
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