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Investigation of a Novel Elevating Structure Combined with MATA

for Micro Optical Devices

Chien-Chung Tsai  Zhen-Hao Fan  Jen-Chieh Chen  Pei-Hao Lin

Department of Opto-Electronic System Engineering, Ming Hsin University of Science and Technology

Abstract

The paper proposed a novel curb structure to elevate the micro optical device by the driving force of micro
array thermal actuator, MATA. The effects of spring structure and curb structure on the maximum displacement
and the variation of surface level of the elevated micro mirror varied with operation voltage are investigated.
The motion behaviors of the elevated micro mirror are stimulated and analyzed to get the maximum
displacement and inclined angle of the device. The results show the wider width, the longer pitch and the more
pitch numbers of spring structure are; the maximum displacement of the elevated micro mirror is larger.
Compared the effects of spring structure and curb structure on the maximum displacement of the elevated micro

mirror, there are more influence on the variation of maximum displacement due to the varied spring structures
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than the varied curb structures. On the other hand, the variations of surface level of the elevated micro mirror
are significant by the varied pitch number of spring structure and the varied width of curb structure. However,
the variation of surface level is between 0.6pm and 0.9um based upon the two metal layers design of the
elevating arm. Nevertheless, the variation of surface level is improved to 0.3um by the three metal layers
design of elevating arm due to the high rigidity. The maximum displacement and inclined angle of the

proposed micro optical device are 58.6um and 17.04°, respectively.
Keywords : Micro Array Thermal Actuator, Curb Structure, Spring Structure, Micro Mirror, Micro

Optical Devices
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