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Abstract

This paper proposed a novel structure with fine tuning for elevating the micro optical devices by the driving
force of micro array thermal actuator, MATA. The device is designed by the guide rule of Chip
Implementation Center, CIC, and will be fabricated by Taiwan Semiconductor Manufacture Cooperation, TSMC,
based upon CMOS-MEMS process. The effects of loading on the maximum displacement for a {1x2} parallel
type MATA and a {2x1} opposite type MATA varied with operation voltage are investigated. The results
demonstrate the opposite type MATA is a better adoption for driving the elevation structure than the parallel
type MATA due to the less bias displacement. There is an “U” shape designed as a novel elevation structure
connected two MATAS, which are in opposite. The opposite type MATA is also an optimum constrained
structure for a micro mirror by the displacement analysis varied with operation voltage. When the operation

voltage is applied on the constrained structure, which is an opposite type MATA. And that results in a fine
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tuning performance on the elevating micro mirror.  Finally, two {2x3} and a {2x2} opposite type MATASs are
adopted for driving the elevation structure and the constrained structure with a function of fine tuning,
respectively, due to each die area limitation of CIC. When the operation voltage is 7V, the maximum
displacement and fine tuning resolution of the proposed micro optical device are 19um and 0.12um/V,
respectively.

Keywords : Micro Array Thermal Actuator, MATA, Micro Mirror, Micro Optical Devices, Fine Tuning
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