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Abstract: Carbon nanotubes (CNT) has the excellent physical characteristics in the sensor, medicine,
manufacturing and energy fields, and it has been studied in those fields for the several years. We fabricated the
NOx gas sensors of MOS-FET type using the MWCNT, The fabricated sensor was used to detect the NOx gas
for the variation of V,, (gate-source voltage) with the ambient temperature. The gas sensor absorbed the NOx gas
molecules showed the decrease of resistance, and the sensitivity of sensor was reduced by the NOx gas molecules
accumulated on the MWCNT surface. Furthermore, when the voltage (V) was applied to the gas sensor, the
term of the decrease in resistance was increased. On the other hand, the sensor sensitivity for the injection of
NOx gas was the highest value at the ambient temperature of 40T, We also obtamed the adsorption energy ()

using the Arrhenius plots by the reduction of resistance due to the 1], voltage variations. As a result, we

obtained that the adsorption energy also was increased with the increasement of the applied 1V, voltages.

Keywords: MWCNT (multi-walled carbon nano tube), MOS-FET, NOx gas sensor, V,

(gate-source voltage)

0%

1.ME

HA AEANG Y Ao A% AYAEY A
2wl goison, ddidEe] AeA o&

N7 ER Zobske FAlelth, o)z she] AER

a. Corresponding author: kujang@gachon.ac.kr

Copyright ©2014 KIEEME. All nghts reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Auribution  Non-Commercial  License  (hup://creativecommons.org/licenses/by-ne/3.0)
which permits unrestricted non-commercial use. distnbution, and reproduction in any
medium, provided the original work s properly cited.

oA WAEE CO, CO, NOx ¥ 8454 AlE &
o frafl7h2 ﬂﬂ%ﬂ F7hE Qg div1#F 29
otsl¥| 5L 9lr). , NOx7t 2= Abgabol 4] o) 3%
Ll () ] S -%‘?J Aollz= TE, 3& =¢, ojAd¢
F 501 ‘-*“&'f‘f‘ F UeH 7] £54 3% 5652
Z Q7o tEAME EY ALY A Y
‘?“iﬁ & 3o Qo (1]
A

AE A pusk axs A dad ava

=

kL %19."1. W& & 2k, 4% 434, i‘ﬁgsa] =
7S s zrZolol aA|ut 7|E9 WA A FF2Al



258 J. KIEEME, Vol. 27, No. 4, pp. 257-261, April 2014: H.-S. Kim et al,

A, g A 2 A7)88] A 5 7| Ee
A83 o9l 7}’“"‘“*11: =2 3 & =4,
E 7H4, 483 Fo Aol A [2l.

ojg|gt 7t=MAMe 4A¥3E #8to v
719] E2E o] &8 7t2MA e A7 AAH g
a1 F 7HE YeFH (carbon nanotube)E ©]
&3 AAol A7t 493 WAgsol g} [3-5]
199140 Lijimaol <& A g YefFHE He
EUA, 344 MM, ThaRRge] Hojt FFA,
2%3}, 59 4 witel 7t2AME Bge dgtv)
A8 o [6-8).

£ QPN e 43 AE EAF 354 A,
2 2957 7hestd, u# Aite] 7Hgd gL 4
%575 (carbon nanotubes)E 38 7)4 A9
(chemical vapor deposition)2 ©]&3ste] MWCNT
(multi-walled carbon nanotube)& # %8¢l o, A
Z% MWCNTE o] &38t¢] MOS-FET +%¢ NOx
7tz E AlAsgch AZE A2Axe EEa)
sote] 24 4 H74 EAS EME9
o, 7h2MA 9] Ao|E-2x Alo]o] ¢t ¥}
& 7h2MA 9] NOx 7t~ HE 54L& 4ddyy

u

24718

[9]. =3k NOx 729 H%9F &xo mE 724
Aol &, AR 9 AE-A 2%k Wele] o}

& FRouA 54 EAst.

2. 48 Yy

2 A= CVDY 98 A8 MWCNTE
Abgstlen], 5lmglel MWCNT #23t 40[mll9)
ogtE §AE EFste] BAAE ARSFAE A
H EAAE 2kel/em®] FHOE AxHo] 7|WE
o] 83te] P-type A Yol 9L e, 2%
fol¥l MWCNTH o] fz# o Qs %sE 150T
o] SEHE HAdAM dAsUt (10l =7,
P-type Si 9ol A9E MWCNT 99HE 7k~ 44
AHg38t7] $lste] DC2#HEE ol gate] Audl=

FHeA o, THYE =fd-2L& FF Alol9
A2 30[m]= sl EF G @E o] Bl 7}
24X gtgiel 2FAGRoRM AoE AFoR
183k 19 19 (a), (e 47 7k2 AA 9
T2 RAES} 7t2MAY 7t FAHAEHE B
oli ltk. MWCNT® 4o A7 30[nm], &

1> e ru!.o 'rr'_'

o]

(a)

® []
[¢29]

Si0./51
Gate

Heater

Fig. 1. (a) Schematic structure of a gas sensor, (h) Gas
SCNnsSor measurement system.
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Fig. 3. The MWCNT sensor resistance change was

caused by gas concentration. (a) V,,=0[V], (b) V;,=5[V],
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Fig. 4. Gas detection sensitivity of MWCNT gas sensor
with the NOx gas. (a) V,,=0[V], (b) ¥V, =5[V].
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Fig. 5. The Arrhenius plot for the V,_ change of

g
MWCNT films. NOx gas concentration: (a) 8[ppml, (b)

16[ppm], (¢) 24[ppm], and (d) 32[ppm].
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