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Abstract In this paper, a simple method of forming a solution-based carbon nanotube (CNT) for use as a
conductive material for electronic devices was studied. The CNT thin film coating was performed on the
glass by applying the spin coating method and the argon atmospheric pressure plasma process. In order to
observe changes in electrical and physical properties according to the number of coatings, samples formed
in the same manner from times 1 to 5 were prepared, and surface shape, reflectance, transmittance,
absorbance, and sheet resistance were measured for each sample. As the number of coatings increased, the
transmittance decreased, and the reflectance and absorptivity increased in the entire measurement
wavelength range. Also, as the wavelength decreases, the transmittance decreases, and the reflectance and
absorption increase. In the case of electrical properties, it was confirmed that the conductivity was
significantly improved when the second coating was applied. In conclusion, in order to replace CNT with a
transparent electrode, it is necessary to consider the number of coatings in consideration of reflectivity and
electrical conductivity together, and it can be seen that 2 times is optimal.

Key Words : Carbon nanotube, Argon atmospheric pressure plasma, Reflectance, Transmittance,
Absorbance, Sheet resistance

This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea government(MSIT)
(No. 2021R1F1A1046135).

“Corresponding Author : Moojin Kim(moojinkim7@kangnam.ac.kr)

Received July 4, 2022 Revised August 4, 2022

Accepted October 20, 2022 Published October 28, 2022



34 AASEIT 20 K105

1. M2

St A= 92 Ao BIEA] a3 583 £40]
), 242 FeA B2 T X2 o]Foxl 4
2]&(Silicon: Si)o] om, HFEHU ARfEZS] 4
HAitE ok AlAE SHeAERE ofy g} Hlol Bl & A
Zote vl BHEA| 5 theFet ool Z-g-ETH1].

M) AR bgE d4as 49 ZEHA(Gallium
Arsenide: GaAs), ZEd4(Gallium Nitride: GaN),
91&2l(Indium Phosphide: InP)7} 9o, o3t &}
FEHIEA|(Compound Semiconductor)= Y3 A
% Eof, = LED(Light Emitting Diode)2} #|o]#] Sof

ALEE FAHAAAHOptoelectronic Device)2] €4
5 AAH2]. 394 REARANE AEEEYA

(InGaAs), ZEH]ARJIEZ(Gallium Arsenide Antimony:
GaAsSb)2t  FERlEZEAHE(Copper  indium
gallium selenide: CIGS)9] 494 WA= AREE L
ATH31.

HeA] 34 7]&9] R SHeAlE vhet "Eof o
S A7 K= QLA ERtRuRE o] &3 3fehA el 2E
ZH|(Plasma Enhanced Chemical Vapor Deposition:
PECVD) 52t 7|&= 1549 vlgd A o g
AX|(Solar Cell)oll H-&=|o] 4383} AZTH4]. o]¢ &
AAE ARFAL] e AR ARl @& v A
uro] A7l EAE FIAI717] ot 2HE &
2] Z(Polycrystalline Silicon: poly-Si)°] 7Hets]
[5]. @A o] 92 4 AR oA EA15RA AEA EE L
Z-flip AHFEZEL] G4 @ AQ1 HIFE A AE O HHEA|
£ /33

gha(Carbon: O)= ¢, tholoH2E & Agko] 290
A2 7 HAPE 47]91 AE)23} Zo] RIEA=
g 5 s 7Fe S A, A el & 5
WEZ] L3}, SRRk, 2000 &0f EAJote] &5kt
7Ha b AR T7F Agy; FEo|XE o]-85F HhE
20l E2|4 ute] WPHO & Fig. 1(a)ollA HolF= 2A
g 13 (Graphene)S +8E 4= & 71&E Al &
22 ISl o] et FEE QUFRtol WEAS A
stTHol. BAEC] §2H99] BRI Sle WAl +4
H Y 19 22 FH Y HH 2 & Y &,
A A gk Fo] 23 hH o' FAE o] o I &
£ 9F 240t} A7]HQ1 E/Jo] Lesitar gzl FA|

oA 7P AAgdo] 9t 2] S5ET 1008 o1

EhS
2l
o

S

T

=

o oy, Ao vER|RT 4749 0|57} 100
o) T AEA 9t ol AR SES o)24
o= 1008} ol FAAL 4 ek A ulgtet. &
o, ek auc Joe, Sl PR 8714
S fAS) thEo] BAARolt B At
$op o] g-8o] 7Rslet. SRR, A 2719 Jlao]
TR 29 e i) woslx A, e
Hg7] o] Rk SlehHE A7, ofa ol
B a3t a4l

Fig. 1. Images showing the structure of (a)
graphene composed of one layer of carbon
atoms, (b) single-wall carbon nanotube, and
(c) multi-wall carbon nanotube
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Fig. 2. Pictures of (a) furnace and (b) hot plate that
can be processed using heat
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Fig. 3. Photo of (a) bare glass and surface
morphology when CNTs were processed (b)
1,(c) 2, (d) 3, (e) 4, and (f) 5 times by spin
coating
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Fig. 4. (a) Transmittance, (b) reflectance, and (c)
absorbance spectrum according to
wavelength when CNTs were processed 1, 2,
3, 4, and 5 times by spin coating. For
comparison, transmittance, reflectivity, and
absorbance spectra for bare glass were also
measured
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Fig. b. Sheet resistance when CNT was treated 1, 2,
3, 4, 5 times by spin coating
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