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Influence of Deposition Process on Reliability of YbF; Thin Films
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Abstract The influence of deposition process on the reliability of YbF; films is studied from four aspects including
deposition method, film thickness, substrate temperature and ion beam energy. The research results show that, in
contrast to those by resistance heating evaporation, the films deposited by electron beam evaporation have a higher
density and lower water-vapor absorption. When the film is too thick or the deposition temperature is too high, the
stress of YbF; film increases, which results in the occurrence of cracks on the film surface or the peeling of
coatings. lon-assisted deposition can enhance the adhesion of YbF; films and improve the surface quality. As the ion
beam energy increases, the stress of coatings first increases and then decreases. According to the above results, the

optimal deposition process is obtained and a broadband anti-reflected coating with good optical properties and high
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reliability is produced.
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different evaporation methods
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Fig. 2 YbF; films with different thicknesses.
(a) 1.4 pm; (b) 1.9 pm; (¢) 2.4 pm
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Fig. 5 Stress of YbF; films with different

deposition temperatures
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Fig. 6 Microscopic graphs of YbF; films under

different conditions when thickness is 2.4 pm and deposition
temperature is 200 °C. (a) Without ion-assistance;

(b) with ion-assistance
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Fig. 7 Microscopic graphs of YbF; films under
different conditions when thickness is 1.9 pm and deposition
temperature is 220 C.
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