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Electrochromism in WO, Evaporated Films

Kazuo OkaMURA, Satoru Ozaki, Hiroko KaANEko, Naoyuki MivyaTa and Kiyoshi MiYAKE

Abstract

The electrical and optical properties of electrochromic WQ; amorphous films have been investigated. It
was found that the coloration of WO; films occurred with various electrolytes (H,SO,, Li,;SO,, Na,SO,,
K:S0,). The coloring current at constant voltage decreases monotonically due to electrode process. The
bleaching current cuts off when the charge extracted equals the charge injected, at least at moderate
coloration density. The position of the broad absorption peak in colored WQ; films was about 1.4
eV. The electronic charge injected up to the saturated transmission of WO; films (250A—6550A thick)
with a H;SO, electolyte was about 2.0X10° C/cm® at the voltage of 3V. A model for electrochremic
effect is presented whereby the WO; film forms hydrogen tungsten bronze (H,WOQ; z=0.67).
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Fig.1 Schematic diagram of vacuum chamber.
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Fig.2 Schematic diagram of electrcchremic cell.
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Fig.3 Current characteristics of EC cell with H,SO,

electrolyte for 3V, 4V applied across the
electrodes.
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Fig.4 Current chracteristics of EC cell with vavious

electrolyte for 3V applied.
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Fig.5 Current density-time plot for the EC cell
during coloration. H*: 2N H,SO., Li: IN Li,
SOy electrolyte.
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Fig.6 Current density-time plot for the EC cell
during bleach. H*: 1N H,SO,, Li*: IN Li,SO,
electrolyte.
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Fig.8 The coloring current and the percent trans-
mission of films (3000A thick) as a function
of colering time for various voltages.
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Fig.7 Spectral transmission of uncolored films and electronic-colored films.
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Fig.9 The coloring current and the percent trans-
mission of films. for 3V applied acrcss the
electrodes as a function of coloring time for
films with various thickness.
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Fig.10 The optical density of colored films up to
the saturated transmission as a function of
film thickness
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