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Fabrication of a Resonator using suspended Multi-wall Carbon Nanotubes

J. H. Lee, H. W. Seo, J. W. Song, C. S. Han (Dept. of intelligent Precision Machine, KIMM)

ABSTRACT
A single-wall carbon nanotube (SWCNT) has been studied as a material of Nano-Eletro-Mechanical-System (NEMS)
device together with various nanowires. In order for oscillation of a multi-wall carbon nanotube (MWCNT) or a single-
walled carbon nanotube (SWCNT) on plane surface, it needs suspension of a CNT across trench electrodes. So we propose
fabrication method of a MWCNT resonator using dielectrophoresis and show successful results of suspeneded MWNT. Thin
electrodes with large gaps could not suspend small diameter MWNT but thicker electrodes could. Thin MWNT could be
suspended only when the electrode gap was reduced.
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Fig. 1 Schemetic view of a fabricated electrode structure
and bending deflection of the CNT by capillary force

of CNT & xHse YHe 37 57 39 o 0o A °
(Chemical Vapor deposition)o]] 21§ A7, AR g 2 9\; E:H CNT & Ho} HF& 4 () o5 22
A 1289 (E-beam  Lithography), 2}7]  ZY(Self 14
Assembly), 7+3 ° F(dielectrophoresis, DEP) &2 % O = 9 )
Hol QEd, o) 3o #3 45 g8 39 @ 38AEL
AUREHE AT Alolo] He Adz zdsd A (D)ellA q & @9 dold e ¥, 2 ONT
oZ2d gAULEl TR7)2 AFse o Yo, Ex F9 AF, 1= 22 B4 ZHE]
o I, q B EAR gdez, 4 9 #o] vehd
2. O|EY 4 T A

#4 9FOR ONTE AF Aolol 3A- =9 q=Sycosf/z @)
= CNTE 48 &uj7} vp284 CNTS Sio, 4] 201 S & CNT & Zolgr|e wa, ¢ =
71 Atolo) LAsE ZAF P o8 CNTIL 3 o9 B2 ma% 22 oA, cosd & -4
ojx g8l Fig | € 3 9522 ONTE AR FZZ, z £ CNT & 719 Atolg) Aglo|t}.
A Atolo] Z2HAATE, ZAF 3o i FHoiA o] ﬂgg A zga 78 £% YA, y 9 cosd
T 84E& NMEHeE BaFE Holth 9] Adolut FHo] o]F:, ONT 9 SAY=E viA

Fig. 1 % 2o] #4 9FO02 pt AF Aolo] Folet 4o wa HEL vj$ olgch
CNT ¥ €°] #&€ F CNT g4t o] FLst aZA®, (1) A2 CNT & "9E R AF
WA CNTE Si0, 71@e2 Zoj3A Hige 2% FA% CNT 2| zﬁ—f F7HN7) 3, dole ZaA
S wEm, §do o FusW wd=@s Pol oz A5us ¢ 4 Aok
o5 “P“‘)ﬂ ol & ZHE FAsA a9

-465-



3, A

Fig. 2 £ 9439 Q4U=FRE A3 Aol
ZYF AxEvF Adolt) oFd gauxfe
B4 a9 BE, ¥, A%, FA5 o2 43
45 & -39 Sugml, 0.5ul, 5V, 10MH
oz sy 9t

N
Lo
PN

Fig. 2 SEM images of an individually assembled MWCNT
made using (a) CVD for a 50 nm-thick metal (Pt)
electrode, and (b) arc discharge for a 200 nm-thick Au
electrode.
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Fig. 3 SEM images for (a) 50, (b) 200 and (c) 500 nm-
thick electrodes

Table. 1 Success rate of suspension for individually
assembled sample

MWCNT
Electroienmeter | 10~50nm | 50~100nm | 100nm~
thickness
50 nm 0% 33% -
200 nm 0% 42% 50%
500 nm 25% 100% 100%
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Fig. 4 SEM image of an individual MWCNT aligned over

a Pt electrode deposited using FIB.
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