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Electrostatic 2-axis MEMS Stage for an Application to Probe-based Storage
Devices

Kyoung-Lock Baeck’, Jong Up Jeon”

ABSTRACT

We report on the design and fabrication of an electrostatic 2-axis MEMS stage possessing a platform with a size of
5x5mm”. The stage, as a key component, would be used in developing probe-based storage devices in the future. It was
fabricated by forming numerous 5xSum’ etching holes in the central platform, as a result, reducing the total number of
masks to 1, thereby simplifying the whole fabrication process. Experimental results show that the driving range of the
stage was 32pm at the supplied voltage of 20V and the natural frequency was approximately 300Hz. The mechanical
coupling between x- and y-motion was also measured and verified to be 25%.
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Fig. 2 Structure of electrostatic MEMS stage
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Table 1 Designed specification of stage

Parameter Specifications
Moving axis 2 axis (x, y)
Driving range +50 um @ 40V
Natural freq. 432 Hz
Platform size 5%5 mm®
Total size 21.1x21.1 mm’
Swept area 7.7 %

Table 2 Dimension of stage components

Dimension
3x130x50 pm’
3 pm

Parameter

Comb size (wxix?)
Gap btw. Combs

Platform support 5x1,200x50 pm’
spring size
I ter) folded
nnfer(OIf er) folde 5x735(990)x50 pm’
spring size
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Fig. 4 Mode shape: (a) x-axis translational motion (1st
mode), (b) y-axis translational motion (2nd mode),
(c) z-axis rotational motion (3rd mode)
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