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A study of dynamic characteristics and simulation of

MEMS torsional micromirrors
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4. CONCLUSION

The dimensionless equilibrium equation of the nano/micromirror under capil-
lary force was obtained considering Casimir force. The dependency of the critical

tilting angle on the instability numbers defined in the article was investigated.
Results show that neglecting the Casimir effect on the static equilibrium of nano/
micromirrors under capillary force may lead to considerable error in predicting
stability limits of the mirror and can lead to an unstable design.

It was observed that rotation angle of the mirror due to capillary force highly
depends on the Casimir effect applied to the mirror. HPM was utilized to analyti-
cally predict the rotation angle and stability limits of the nano/micromirrors. It
was found that a sixth order perturbation approximation can accurately estimate
the rotation angle of the mirror due to capillary and Casimir loading. The presented
results in this article can be used for stable design and fabrication of nano/micromir-
rors using wet etching process where the gap between the mirror and the underneath

substrate is less than a few micrometers and as a result, both capillary and Casimir
forces have signiﬁnnn‘r effecte an the quctem

$S dontid

GPlugi 43l) Sty b Jolo wsilS g8y 4 dogily (Sidee 65,0 dhawlys am 9 dinl 9,50e/5ib Joleie dolze
olsze Stlbiul 535 5aedlS S 53 Jloal & 3ly Olas gl ad b3yl lie 53 oud isyss bl slasl 4 il
yoxia Slgies 5 dinl dgdoe ik iade 30 @Ko oladl ) yoia ol (Sas (SiSge S8, ol la dioly Sial 93l
b bl b 4

G ot sl 10 il 4 el Jloel jeas )l Sl @ (S Sidss 950 Galhs il Jhise gl oS 393 oud odalie
Blgs o uyds Olilazel pid (35 .CAS 18 oolatul dyge la dinl 5,Sa/sil 9o ylul 5 (o2 digl) (Llos
JSis g bl pyb sl dlie ol 5o 0l &l puls .S alp yeesilS 5 Kides slanl @ilhe |y digl Jis )z digly Gl
oolizul 3)g0 aluul fag)Sia diz I S Lo i¥p) o 5 Lo dinl o BISE 53 45 o3 dlenl W) 5l eslatul b Lo disly Sal 3ls

D deg3

by winlgs plucw 9 AzsS LB L6 HaiS 5 (Sidee glagys 90 o do 33 9 CB)S 418

Toayd b Ja 0 4oz 3 e &g Sl iblos 4oz 3 ien 45 26 o
dole SIS lows) i undSS) dseud U ol o (ialng J0B) 5y

dole SIS lwl couds des,5 OVl (p Suds Gesiws Gl

000 *

aiz e Ol i oKy 5



http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/
http://iranarze.ir/dynamic+simulation+mems+torsional+micromirrors

