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Introduction of Optical MEMS Actuators
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Microactuators are critical elements in all microsystems which require components that are not
stationary. Numerous technologies have been developed in the field of MEMS to provide actuation.
These devices are both surface and bulk micromachined and employ a variety of actuations
including electrostatics, thermal expansion, piezoelectric and magnetism to generate forces and
displacements. With the rapid growth of micro-opto-electrical-mechanical system applications new
actuators are required with unique characteristics. In this paper a review of common actuation
technologies is presented. In addition to actuation methods, the ways of these actuators being
applied to Microsystems will be illustrated.
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Bimorph cell

1 st torsional spring
2nd torsional spring

Bimorph cell Size: 9.3 x 9.3 x10.5 mm
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50 um x 700
actuating
;

30 umx700 v1i=-v3=25Vat13.6 kHz
supporting hinge v2=-v4 =25V at 14.6 kHz
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ENSFE - HHEMRHRE TR E 100 um 2% -
R DL i e B ) e A i i T S 0E SR R - 4[]
19 AR G —HEE S # T E X ISEa
TRETE A A RS o2 SPHARE > HFEE 2.7 mW /Y
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B AR E 2R AN &G HRE - HHERE
TP (analog) FE= M EARIEIRERGR - ANEE
R HHRE E A E (distortion) FYFR SR - [LERIH
Pt FH RO B4 FE 200 & 0 R B =0 & B A A 1
(ICPRIE) 2R G B 2 MR B - B A 4k 5L 5%
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Z-Actuator
X-Counter Force
Spring

Wire Bonds

V-Groove

Single Mode

Lensed Fiber Optic heatsink

Y-Counter Force
Spring
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Upper structure Scanning mirror plate

P —
Supporting .\
frame ke

Torsion bar

Moving comb
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B

2 a_. - 1 BN P ] .
Sensing comp_\___%\' \!i[_l _I \ I. Ii_‘
electrodes ~ R N N/ L AuSn bonding
Actuating comb _ jé\i}"‘/" N .‘;‘_,‘.J—I__l layer

electrodes L
" Lower structure

Gold signal lines Pyrex glass substrate
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