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The fundamental study in the preparation of new electrochromic thin film
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Preparation of SnN, films has been studied by an atmospheric pressure chemical vapor
deposition using SnCl, and NH; as starting materials. The films were deposited on to quartz
substrate at growth temperatures of 550-675 °C with the growth rates of 0.1-2.5 pm/h. The X-ray
diffractogram showed a typical pattern of SnN, with a hexagonal structure. The band-gap was
estimated to be 2.05 eV from their transmission spectra. The electron probe X-ray microanalysis
showed that the N/Sn ratio of the as-deposited films was 0.73-1.10, which was dependent upon the
growth temperature. The films were conductive and have resistivities of 0.3-10 Qem. The
electrochromism was observed when +1.0 V (SCE) of potentials were applied to the SnN, films in
reference to standard calomel electrode in the 1.0 N Na,SO, electrolyte solution. The transmittance

of the films was reversible with respect to the applied potential.
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Fig. 1. Schematic diagram of the apparatus used in this work.
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Table 1. Typical growth conditions.

Substrate quartz, ITO
SnClz partial pressure 5.1x10 6 atm
NH3 partial pressure 2.5x10°"! atm

SnCl: source temperature ~ 250°C

Intensity (arb. units)

Total flow rate 800 scem
Growth temperature 550-700°C
Duration of deposition 1h
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Fig. 2. XRD pattern of the thin nitride film
deposited on quartz substrate.
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Fig. 3. Growth rate of SnNx as-deposited films
as a function of the growth temperature.
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Fig. 5. Atomic ratio of N to Sn in the film
as a function of the growth temperature.
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Fig. 4, Adsorption spectrum for te of StN« film
deposited on quartz at 675 C.
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Fig. 6. Electric resistivity of the SN« film
as a function of the growth temperature,
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Fig, 7. Cyclic voltammogram of the SnNx film deposited

on ITO/quartz substrate at 550° C,
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Fig, 8. Difference of transmittance of the SnNx film under
cathod (-1.0 V} and anode (+1.0 V) potentials.
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