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Dynamic Analysis of Electrically Actuated Nanomechanical Switch

gl

Il Kwang Kim and Soo Il Lee

M

1. =

B4 = H (carbon nanotube: CNT)& I %53
AR Y HdA7|AA ~(NEMS)S] a3 ARE
AREE S gth T e eFHC AgS A7t
AA Y 29A=2 &8 7hse A5 g Ent
UTHL2). AR olgt AFES @ahveRFEV}
AA A ol Aol A Ao = pull-in A}
A o]ste] AgelA HFo=ZRYH Holx= pull-
out A F3l7] 93 A=A )4 (static analysis) o=
o] Folx] glom, aujel O AFE dFshA &
gk o] A gt

upehA] A= Ae AF3]9
FH 7|Hke] o]E REls WHAA Y
$-8317] 913 54 &4 (dynamic analysis)<
St gaux=REE Ao g A 3]
HAao] pull-in A 1 5, M-S HAEAA
o 72HE "ojx= pullout AYS T3 o=
g skl oleldt 7 AdE Vo= E‘fi‘)r
522 -8 d(pulse wave) 2 Ao FE Ui
A gl a1 FES sh7] flg Ao iﬁa:—%

stom, 1 e

A7 & S(time response)
ol S skl ot

R

Ful

D
> do B

R A

Lo e o i

-
a

EHE

=

T

-

a

=1}
=

=]}
=

2. U AQIX| =g

U

Fig. 1 2258 ods earv:=FH(SWCNT)E
lER R JHgete] 2 3 Hl* S L
AR CNT o =83t A7 7] 3 (electrostatic
force), @Yl =-F2(Lennard-Jones) Y B2 {3
dho| 28k 45 & (van der Waals interactions)S 3§35}

of Aelatd b A 2ol AT & vk

T

ul

=

e

"

W+ W"" + CW+ o [W' (W'w") ]+a1[ jj WW + (W)? }dxdx}

(D

= 0gee + A

t WA AR A DUE . 7 A AR F e
E-mail : leesooil@uos.ac.kr
Tel : (02) 2210-5667, Fax : (02) 2210-5575

» A A Heistal giskd ol g A &g A st

oL
o =

7}

572

ground plane

Fig. 1 CNT based electrically actuated nanomechanical

switch.
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Fig. 2 The pull-in and pull-out behaviors in the nonlinear
model (Q =150)
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Fig. 4 The time responses with different time step on
V=27V, V, =0vVand Q=150
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