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Temperature—dependent Resistance Change of Conductive CNT Thin—film
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Abstract

This paper reports the resistance change of conductive carbon nanotube (CNT) thin-films according
to the temperature variation. Resistance of conductive CNT thin-films intrinsically has good thermal

sensitivity,

but shows environmental dependency.
spin—coated polydimethylsiloxane (PDMS) on the conductive CNT thin-films.

In order to reduce environmental effects,

we
We observed that

conductive CNT thin-films with a PDMS encapsulation layer showed little environmental dependency,
but more linear and stable temperature dependencies. If proper encapsulation is provided, conductive
CNT thin-films can be used for temperature sensor applications.
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Fig. 1. Sample structure.
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Fig. 2. CNT thin—films I-V characteristic.
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Table 1. Result of sample's sensitivity.

Sensitivity(%/T)
Sample A Sample B
Rpm (Without PDMS (With PDMS
Encapsulation) Encapsulation)
2000 0.17 0.13
6000 0.23 0.15
8000 0.25 0.16
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Table 2. Result of sample’s linearity.

Linearity (%FS)
Sample A Sample B
Rpm (Without PDMS (With PDMS
Encapsulation) Encapsulation)
2000 20.40 2.86
6000 11.48 342
8000 15.70 6.38

E 13 29] vebd vizEst d¥AHE At
AEA a3 2L A g o83 AU

BreF_Rx 1

Sensitivity(%/C) = ( R x100) XW
e _ Max Deviation
Linearity (%FS) = FS (FullScaleOutput) x100(%)

e MM Rrert Trris 30 T oA 2] A3t
SEE ojuldich. delA AF FAKol CNT
2ol Ago] ko waAM AdE AL W ®
Wl EAste 44x £AE FEFAARe) BY
5ol 2loh. PDMS B3 30| gl 35 AdMe
CNT #3 gRo] EAdtes 4 £A4E0 &7t
FE3EA oA E F438e] CNT 9ot Edo
A A @Fo] o]Fojzct. CNT uet o &
Aste AL BAEC @io] HEA CNT 29te
AL Fas He Aol AT § ¥ 2
Eo o]2A HY o] e LA o]
& F73%9 CNT uet HWoAM E33 44 2
AE2 U39 CNT %Y BEEd e He g9 &
42 BAET EA8HA =i, CNT g% YR &
A a EAE] L AdUAE F4E9

CNT 9% EWe® o|§stxn o714 oA F7)



J. of KIEEME(in Korean), Vol. 22, No. 2, February 2009.

Fo2 &3 @4g Holy] fie ndME 4
Aoz Age WHirl e AL #AQY + A
t}, o] o]f 2 PDMS HFZo] gle CNT vt
ote] £xo wE Ao wWile 3 2riAE
oA oz A Ao wast vehtA Hu, n
LM e AdHe 2 Ao Wt 34 ey
A = 0Pz ZAeed e A Ao
HAg HEAded doME FA £33 st Ye
YAl €k ol uhsjA PDMS EEZL AUz
e Sl sdelME PDMS #250] CNT ubut
£ AR A7) "ol 27t FEEo duxE
P& 44 EAso]l 44 ulE CNT dtet ®do
A 238 4 QA € o8 g ol PDMS B
T30 gle Af9de g ddyer ve 2%
oA Agel wslel dulFHeozm meoMe A
sl7h AdASA FAE F dE Aot 1 A
PDMS HZ %9 Qv A99c g 259 g
Aol Wayl Az gAY dA>SA FAHE
A8 JehA "o ole wizEd disive
PDMS H & 3°] fle Z$Ec} 0.037 ~0.093 %/T
AL ghe JeRdAw, A Azt oM E
25 ~ 71 ¥y 3 A¥AH4E Jeld.

E ;3 3. 7 &5 4.
Table 3. Sample's thickness.
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Table 4. Sensitivity and linearity during some

days.
Sample A Sample B
(Without PDMS (With PDMS
Encapsulation) Encapsulation)
U= [ A¥4 | uAE | 484
(%/TC) | (%FS) | (%/T) | (%FS)
Day0 0.25 15.71 0.16 6.38
Day7 0.28 20.16 0.16 6.58
Day16 0.27 29.38 0.17 6.55
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