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Abstract The relationship of stacking density, refractive index and substrate temperature is obtained by statistical
thermodynamics theory and thin film growth mechanism. Monolayer SiO. thin films are fabricated at different
substrate temperatures and deposition rates by electron beam evaporation technology. The relationships between
deposition rate and surface uniformity , the refractive index are studied. The influence of substrate temperature on
the refractive index, transmittance, morphology, microstructure of thin films is emphatically analyzed. It shows that
the surface roughness decreases, the crystalline grain gap narrows, the refractive index and transmittance increase,
absorption degree reduces with the increasing of substrate temperature. When the substrate temperature is 500 C ,
the transmittance of SiO, thin films in the visible light is above 99.4 % . Through fitting experimental data. theory
calculation agrees well with the experimental results.
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(a) 0.1 nm/s; (b) 0.2 nm/s; (c) 0.3 nm/s; (d) 0.4 nm/s

Fig. 1 AFM two dimension images of SiO, films deposited at different deposition rates. (a) 0.1 nm/s;

(b) 0.2 nm/s; (¢) 0.3 nm/s; (d) 0.4 nm/s
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Table 1 Effects of the deposition rate on the

performance of SiO, thin films

Deposition
0.1 0.2 0.3 0.4
rate /(nm/s)

Roughness /nm 3.6137 3.4271 3.2069 3.5129

Refractive index
1.476 1. 483 1.491 1.483
at 450 nm
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Fig. 2 Variation curve of refractive index with substrate

temperature (A=450 nm)
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Fig. 3 AFM two dimension images of SiO, films deposited at different substrate temperatures. (a) 50 C;

(b) 100 C; (c) 300 C; (d) 500 C
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different temperatures
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