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Study on Stress in Edge of Optical Filters

DONG Maojin ZHANG Ling WANG Duoshu XIONG Yugqing WANG Jizhou
(Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730000 )

Abstract Stress is a universal phenomenon in thin film deposition. It has important effect on structure and per-
formance of thin film. In order to improve optical and mechanical performance of filters, the stress in ZnS/Ge optical
thin film and stress control technology are studied by theory and experiments. It is found that ion beam bombardment
and vacuum annealing affect the stress in thin film. The stress in ZnS films is compressive stress. lon beam assisted
deposition makes the stress uniformity in ZnS films. Vacuum annealing makes compressive stress in ZnS films half of
the value before annealing. Finite element method analysis results of ZnS/Ge multilayer thin films show the thermal
stress has larger value on edge of thin film and substrate. Thin film has larger deformation on edge. The results show
that ZnS/Ge multilayer thin film filters have less compressive stress by optimum deposition and different stress films.
The average stress is 0. 1 MPa respectively.
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Fig.5 Effect of vacuum annealing on ZnS thin film
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