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Design and Simulation Analysis of a Micro Optical Switch
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Abstract A new polyimide (PI)-cantilever MEMS optical switch of electromagnetic actuation is proposed, and the
structure of the optical switch is designed and simulated. The optimal dimension of the permanet magnet is designed
and the structure of the Pl-cantilever is optimized by finite element method. The relation of restoring force and
electromagnetic force versus the displacement of the cantilever is interpreted. With 75 mA current pulse input, the
distance of Pl-cantilever equation is about 1.02 mm, which is able to change the propagation direction of the optical

beam between through state and reflection state.
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Fig. 1 Schematic of the optical switch structure
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Fig. 2 Two-dimentional axis-symmetrical section
model of the coils and permanet magnet
BT #5 F ROST 1 B A 18 09 K 1R S B R
1 mm, 2580 AR 75 mA I 38 5 2R 7RG 1A Y
et A9 B B R T 5K AR R AR /N OC R 2
K3 s, MIE 3 dial DEE . 2 K #4419 F 42
R=1.42 mm} . #% SIS Hra] J0, A& MEMS
HL 7 O TT S AR B AR RT3 g 248 1. 42 mm | J&E
B 1 mm 19 B FEA
3.3 BERHMRL
AR R A T R Y R R AT T BRI T A



6 4] g

— PR SR OC 1 & TS5 5 A AT 1153

1.3
12}
1.1}
10}
0.9
0.8 |
0.7 |
0.6 |
0.5
04}

Electromagnetic force /mN

05 10 15 20 25 30
R /mm

3 HLIE ) 5K R AR 0 O R &
Fig. 3 Electromagnetic force versus the radius

of the permanet magnet
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Fig. 4 Primary structure of the cantilever
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Fig. 5 Optimized structure of the cantilever
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Fig. 6 Finite element model of the cantilever
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Table 1 Response frequency of various modes of

Pl-cantilever’s models
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Fig. 7 1" mode from finite element plate model

of the cantilever
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Fig. 8 Electromagnetic force versus the displacement

of the cantilever
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Fig. 9 Finite element model of the cantilever and coils
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Fig. 10 Restoring force and electromagnetic force versus
the displacement of the cantilever
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