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Design of an electrostatic 2-axis MEMS stage with large area platform
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I. U Jeon, K. L. Baeck, K. ¥. Park (School of Mecha. and Automotive Eng., TTOTT)

ABSTRACT

Recently the electrostatic 2-axis MEMS stages have been fabricated for the purpoze of an application to PSD (Probe-

bazed Storage Device). However, most of them have low area efficiency, which iz undesirable as data storage devices, since

all of the components (springs, comb electrades, anchors, platform, etc.) are placed in-plane. In this paper, we present a novel

structure of electrostatic 2-axis MEMS stage that iz characterized by having large area platform. For large area efficiency, the

actuator part consisting of mainly comb elsctrodss and springs iz placed right below the platform. In this article, the

structures and operational principle of the MEMS stages are described, followed by design procedure, structural and modal
analyziz uzing FEM(Finite Elemnent Method). The area efficiency of the MEMS stage was designed to be about 55%, that ia

very large compared with conventional ones having a few percentage.
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Table 1 Specification and dimension of MEMS stage

Paramster Spec. and Dimension
Moving axis 2-axiz
Natural frequency 400H=
Area efficiency 55%
Applied voltage iglz;'ézrwmg and biag
Comb size{wxtx]) 5x50x180 pm®
Gap between combs 5pm

Platform size 5600%4200 um?
7200%5800 pm?
6x50%900 prm’
Ex50%280 pm®

6x50%1000 pm’

Total size

Innerfolded spring

Outer folded spring

Supporting spring
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Table 2 Definition of the design parameters

Dsgign parameters
Pr Dy Width and height of the platform
€ & Width and height of electrode pad
O, Oy Width and height of spring parts
v Driving voltage applied to the stator
¥ Bias voltage applied to the stator
£ Dielectric constant in air
g Gap between comb electrodes
MNoomb Number of comb electrodes
L Length of the nib
t Height of the rib
E Young's modulus
z Gap between adjacent ribs
bk Width, depth and length of spring
M Number of springs
" Folded number of zpring
ks Natural frequencies
o, Ay, Az Displacements
1 Mazs
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Fig. 5 Definition of gymbols for object function
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