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Design, Microfabrication and Testing of
Laterally-Resonating Polysilicon Microactuators

Young-Ho Cho
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Abstract

This paper presents the design, fabrication, and testing of polysilicon electrostatic mi-
croactuators that resonate in the direction parallel to the silicon susbstrates. A set of six different
designs has been developed using a theoretical model and design formulae developed for the
microactuators. Microactuator prototypes are fabricated from a 2.1 ;m-thick LPCVD polysilicon
film, using a 4-mask surface-micromachining process. The prototypes are tested under a d.c. hias
voltage of 45V with an a.c. drive voltage amplitude of 20 V. Measured resorant frequencies are
in the ranges of 40~ 60 kHz, showing a good agreement to their theoretical estimates within error
bounds of +5%. Important issues in the design and microfabrication of the microactuators are
discussed, together with potential applications of the key technology involved.
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Table 1 Dlmensmns ()f equal- stlcss crab-leg mlcro;uspenalons

Microsuspénsion’ktype Li/zml Ly yam] ? huf sem] { h[/sz bl/m)]

B s 64 | 77" L0 21

V 2 ‘ 90 ‘ 72| 22 | 20 01
3 ] ﬂ)q» ’7';73 NS

* Refer to Fig. 2

Table 2 Estimated performance of the equal- stress crab-leg microsuspensions

Mlcrosuspensmn type [N m] K,[N/m] Gmux,wX[MPa,'/zm]
1 l 20. ’)’ 10361. , 132.
2 ‘ 1428 7277, | 104.

- . S — —
3 ! 1( 46 5713. ; 84.6

. JR— S

* Based on the polycry stalline silicon of p=2. H g/ Lm‘ E ~150 GPa

Table 3 Rlectrostdtlc comb- strugtures

S — S - R e
No. of movable No. of stationary L. ‘ h. " hyg b
combs[EA] combs[EA] [1m] [/zm] i 7] ‘ [pm] | [ym]
— . —— . . } -
25 26 30. ' 2.0 2.1

* Refer to Fig. 1 and Fig. 3
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Table 4 Two types of planar mass structures

Mass type* S[pm?] bl sm] | M| ]
A 15736. 2.1 0.077
B 18864. 2.1 0.092
* Refer to Fig. 6 and Fig. 7
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