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Fabrication process analysis for electrostatically actuated
microgripper based on silicon bulk micromachining

LI Yong, LI Yu_he, LI Qing xiang, ZI Y an yang
( Department of Precision Instruments and Mechanology,

Tsinghua University, Beijing 100084, China)

Abstract: The fabrication process of a comb_drive electrostatically actuated microgripper based on silicon

bulk micromachining is described in detail, with the effect of ICP etch time on structure analysed. Some

factors causing microgripper failure identified, and advices provided for avoidance of failure. With a frac-

tional ICP etch method used to control the etch time a gripper finger of 6 Hm wide and 5 470 Pm high was
successfully released. A high aspect ratio microgripper with S_shaped flexible fingers has been developed.
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Fig.5 Footing effect
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Fig. 7 Dsplacement of gripper tip under driving voltage
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Fig. 6 Overetched gripping finger
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Fig.8 Effect of thickness on quality of etch
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9(a) ,
(15~ 25 Pm ) Au
9(b) .
9
(o) )
(a)
(a) Au film peeled off
4 %
(1
(2) 6 Hm, 10 1;
(b) 4 Hm, 151,
(b) Material defect 2 456 Um, 12~ 140 Um,
[ 1] ZRAF, B4R, B F43, F. AFM [J]. BLEBES R, 1996, 17(1):162_164.

LIQ X, XUY X, XUESH F, e al . Experimental study on the micrmachine process of AFM force sensor[J]. Chinese
Journal of Scientif ic Instrument, 1996,17( 1) : 162_164. (in Chinese)

[2] REY%, #5,F K, % [J]. BB ALEF 4K,2001, 22(3):192_193.
LONGZF, HAN L, LI Q X, et al . A Micromachined tunneling acceleration transducer [ J]. Chinese Journal of
Scientific Instrument, 2001, 22(3): 192 193. (in Chinese)

[3] #F —&, 5%k 2%, T4, 5. MEMS [J]. #LAk3R Z, 2001,23(4): 523 526.

HAO Y L, ZHANG L X, LIT, et al . Technology of silicon based MEMS] J] . Journal of Mechanical Strength, 2001, 23



(4):523_526.(in Chinese)

[4] $bh, &Y%, 3 KiE, F. [J]. 2% #% 142,2002, 10(1):8_13.
HAN L, LONGZH F, LI Q X, et al . Output signal analyss and processing of an electronic tunneling accelerator| J].
Optics and Precision Engineerng, 2002, 10(1): 8 13. (in Chinese)

[ 5] #% 4@, tR4RIA, 3= KA. [J]. %5 # % T4, 1997,5(4): 43_49.
XUE SH F, XU Y X, LI Q X. Investigation of microfabrication of the force sensor for the atomic force microscope| J].
Optics and Precision Engineering, 1997, 5(4): 43_49. (in Chinese)

(1977-), , .
,MEMS ;
(1939-), , . .

« »( )
—— AR A ERBAZ & IR S8 i F L R b

« »
« » \ ,
(MEMS)
« »
« »
( » 5000 , 10
« » « » ,
« »
: (0431) 5682346
61 : (0431) 5261590

: 130021 E mail: xxfw@ ciomp. ac. cn



