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Study of Low Emissivity TiO;/Ag/TiO,
Nano-multilayer Films
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Abstract: TiO3/Ag/TiO2 nano-multilayer films with good spectrally selective transparency
were prepared by magnetron sputtering. The X-ray diffraction (XRD), UV-VIS-NIR spec-
trophotometer, Scanning Electron Microscopy(SEM), and Fourier Transform Infrared Spec-
troscopy (FTIR) were used to characterize the films. The preparation conditions were optimized
and the optical properties of the multilayer films were investigated. The optimum thickness of Ag
thin films was determined to be 12nm for high optical transmittance and good electrical conduc-
tivity. A high quality nano-multilayer film with a high optical transmittance of 93.5% at 555nm,
a high reflectivity of 90% at infrared wavelength and a low infrared emissivity of 0.2 in 8um ~
14pum wavelength range was obtained. It is found that the increase of the thickness of Ag can
narrow the high transmittance range. The thickness change of both outer and inner TiO4 layers
can influence the intensity and position of the transmittance peak. The influence of the outer

layer is greater than that of the inner one.
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