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Research Progress of Micro Fabry-Perot Cavity Tunable Filter
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Tang Liu, Wu Zhefeng
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Abstract Infrared spectroscopy detection provides a reliable and stable method of analysis. Micro electro
mechanical system (MEMS) Fabry-Perot (F-P) tunable filters are the core components of instruments, such as
infrared spectrometers, mobile phone camera modules, portable high spectral imagers, and remote sensing devices.
Traditional infrared analysis systems and spectrometers are bulky, power-consuming, and expensive. Due to their
large size and power consumption, they are not suitable for miniaturized devices. Compared with traditional types of
filters, MEMS F-P tunable filters have the advantages of small size, high resolution, easy integration, and low
power consumption. This article summarizes the progress made in the research on MEMS F-P tunable filters in
China and other countries in recent years and discusses their wavelength tuning range, spectral resolution and
aperture size, and the complexity and cost of manufacturing. Finally, the future development trends and application
prospects of MEMS F-P filters are prospected, and these provide a reference for future research on MEMS F-P
tunable filters.
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Table 1

Characteristics and design of bulk micro-machined and surface micro-machined filters™

Filter

Bulk micromachined filter Surface micromachined filter

Basic technology

Design flexibility for the reflectors
Identical (matched) reflectors

Anti-reflection coating (ARC) required
Stiffness /flatness of the reflectors

Moving mass, acceleration sensitivity

Design flexibility for electrostatic actuation and

two or more wafers, wafer bonding with one wafer, sacrificial layer

spacer layer etching
high low
yes no

yes, both sides on lower substrate

) ) ) . low, static and dynamic

high, no static and dynamic deformations .
deformations

higher, not neglectable very low, neglectable

) higher lower
tuning range
Chip size, aperture size larger smaller
Complexity and costs of fabrication higher lower
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Fig. 7 Cross-sectional views of single- and double-membrane FPIs. (a) Cross-sectional view of single-membrane FPI; (b) cross-

sectional view of double-membrane FP"”
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