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Effect of alumina coating on the Pull-in Voltage in Electrostatically
actuated micro device
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Abstract  Electrostatically-actuated Micro device have been used widely in a variety of integrated sensors and
actuators. Electrostatically-actuated micro devices with a gap of several micrometers or less between the electrodes
have shown failure problems by electrostatic adhesion. To improve this adhesion phenomenon, micro devices of
varying lengths and widths in electrodes were fabricated, and an alumina coating was then deposited using atomic
layer deposition technology. The effects of improving adhesion phenomenon were compared by measuring the pull-in
voltage before and after the coating process. The pull-in voltage increased with increasing length of the upper
electrode after the coating. An increase in the electrode area results in an increase in the pull-in voltage after coating.
The alumina coating method applied to improve the adhesion on an electrostatically-actuated micro device was
observed as an effective method.
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[Fig. 1] Fabricated micro device structure by interferometric
(a) Photograph of pattern
images, (b) Photograph of pattern with
position, (c) Measured the dimensions (d)
Measured 3D images of samples in this study.

measurements.
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[Fig. 2] Schematic diagram of measuring method of
pull-in voltage.
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[Fig. 3] Interference microscope images for measuring
pull-in voltage of samples in this study. (a)
before adhesion and (b) after adhesion.
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