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Influences of stress changes on transmission characteristics of
multilayer thin film narrow bandpass filters

WANG Cheng, ZHAN Guryan, XIAO Meng chao, MA Ying, QIANG Long sheng
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A cademy o Sciences, Changchun 130033, China)

Abstract: On the base of film stress formula and microbending principle of elasticity, the relation between
multilayer film strain and film thickness was analyzed. A mathematic model was established, and a new
theory that thickness of multilayer film changes disuniform was brought forward. By using this model, the
spectrum of 100 GHz filter with 138 layers and 4 cavities was simulated when the stress decreased by 200
M Pa. Compared with the designed value, it was found that central wavelength increased by 0. 562 nm,
bandwidth decreased by 0. 124 nm at 0.5 dB and 0.01 nm at 25 dB, rectangular spectrum deformed, and
insert loss increased apparently. T hese demonstrated that uneven film thickness caused by stress change was
the main reason that caused spectrum of narrow-band interference filter to degrade. Experimental results
were that central wavelength of 100 GHz narrow-band filter increased by 0. 325 nm after heat treatment,
bandwidth decreased by 0. 01 nm at 0.5 dB and 0. 014 nm at 20 dB, insert loss increased, spectrum of pass
band deformed badly, and ripple enlarged. T he ex perimental result conforms to the theory analysis.
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Fig.2 Normalized optical thickness of every layer after

stress reduction of 200 M Pa
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