©
2015 2017

MEMS

MEMS Electrostatic Micro-shutter Arrays for Astronomical Multi-Object
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Astronomical multi-object spectrographs (MOSs) are becoming a powerful tool
for the deep survey of the galaxies. As an alternative method to the conventional MOSs (metal
slit-masks), we have proposed a MEMS (microelectromechanical system) shutter array that can be
operated to open and close the individual shutter plate, where more than 8,000 shutter elements are
tiled to make an electrically addressed MOSs plate.

An SOI (silicon—on—insulatorg with a 1.25-um active layer is patterned the shutter plate of 1
millimeter by 0.1 millimeter by the deep reactive ion etching (DRIE). In a vacuum and cryogenic
environment, we have measured the robustness against the thermal stress of the developed visored
shutter structure and the electrostatic drive characteristic. Finally, we have reported the passive
matrix method which can be selected the arbitrary shutters by the X-row and Y-column electrodes with
the 3x3 shutter matrix sub units.
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