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pH 10914 AZ3FR o™ ATO BHe] ¥HZ%(Ra), FHAF
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3.7 x 105 2.4 x 105, 8 x 10°, 2 x 10° @ - cm® ALt 23 P29 WENSLS 717} 89, 88, 86, 82%°|%10H

ITO $37h Fobd5s Wrshae violsitk

The multi-layer PET film of ITO/ATO was prepared by a wet coating method to obtain the transparent film with a high
conductance at low cost. ITO nano-particles were synthesized by a SAS method at 15 MPa and 50 C, where optimized
rate of In/Sn was 65. Average diameter and resistivity of ITO obtained from SAS are 15 + 2 nm and 4 x 10° @2 - cm.
Coating solution was prepared at pH 10. Roughness (Ra), resistivity, and transmissivity of ATO film on PET are 9 nm,
55 % 10° Q - cm, and 91%. The multi-layered film of ITO/ATO was obtained by solution including 0.1, 0.5, 1.0, and
2.0 ITO wt% on ATO layer. Roughness (Ra) of multi-layered film with 0.1, 0.5, 1.0, and 2.0 ITO wt% is 4, 10, 12, and
16 nm, respectively. Corresponding resistivity with an increasing ITO concentration is 3.7 x 10% 2.4 x 10%, 8 x 10, and
2 x 10° Q - cm. Transmissivity of ITO/ATO film decreases as 89, 88, 86, and 82% with an increasing ITO concentration
as 0.1, 0.5, 1.0, and 2.0 wt%.
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Figure 1. Schematic diagram of the system for ITO synthesis by a SAS method.
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Figure 2. Bar-coater for thin film.
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Figure 3. Wet coating process for preparation of ITO/ATO films.
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Figure 4. Preparation steps for conductive PET film by a wet coating.
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Figure 5. SEM image of ITO synthesized by a SAS method at 15
MPa and 50 C (magnification: 10000).
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Figure 6. Crystal structure of ITO particles analyzed by XRD
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Table 1. Properties of Synthesized ITO Particles with a Varying Ratio
of I/Sn (O: Good, A: Normal, x: Bad)

In/Sn
. 90 75 65 45 10
Properties

Q-cm 2 x10° 8 x 10° 4 x 10* 3 x 10° oo

Average diameter,

Resistivity,

72 10£3 152 253 40«5

nm
Dispersion property X AN O O O

Zeta-potential (mVy)
=
-

pH

Figure 7. Zeta-potential energy of ATO and ITO nano-particles with
a varying pH (@: ITO, l: ATO).

[29]. 1¥uF SASHlo® s o] A §lo] 100~200 T
o] oA 1 h AR Az 2ol Hasith ZIToE: A ol
v FdRelA e IToE 24 258 AUAA Eols 4% 1TO
SAP O L B EA S R o oA
AET F419) 2AH|(In/Sn) S
A3 EA4L Table 13} 2tk
In/Sn?] B]7} 900 &= Z$- HHFYHLS 7 £ 2 nmo|y A2
o AT Fe 2 x 10° 2 - em$lvh AFS AN} volAw ITO
PALE AN = “401 Ae ko] #AHATY In/Sne] HI7}
100] =9 ITO A HH#UHS 40 + 5 nm=z AR oW TH4dS
27172 24T & IS JEE "olATh /Sne v} 10 o5t
HH B Ao Alg¥ SASHORE ITOE A 5 ¢lglth ITo
g9 24 F94& o] HddiMe dF AR s5F =0l
Ho| wiHsitl, 1y AEE AMEEHE QFAEHEC] 44}
Exrk i # ol AF FEvF AR =& A e
ITO §AH ol =23ld 371 Qlo] 959 AHeET B4S
SAlOl w5 e T HA 208 A4S In/Sn7t 659
A9 FAF 1TOY FAFYAL 15 + 2 nm, AT S 4 x 10° 2
-em@om T Ao Aol gEaelty AFEsE ITO
Jzke] QIE/FA 2] FEHE 20~30 Fol T
SASHel 93 9E 1TO UARs el o] JugA9
TF2E 2] g 27 mEh Y zels tha AT FE2
FEA AT e Z-A Hel o8 FAE 1102 $- 1000

[

WA 7IE A EAE 1TOS HFYd

r{r

TT—™
TS SFA8S =H9on) 1600 C FoolA QJugA F2= <k
e HA F2a0 7 Wty Adeve wet 4477} Wals



(a)

(b)

41

(c)

Figure 8. Dispersion property of the blended solution with ITO particles and conductive polymer at pH 7 (a), pH 8 (b), and pH 10 (c).

Figure 9. SEM image of the film surface coated by solution with 1
ATO wt% (magnification: 1000).
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Figure 10. SEM images of the film surfaces coated by solution with 0.1 (a), 0.5 (b), 1 (c), and 2 ITO wt% (d) on ATO film (magnification: 1000).
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Figure 11. Effect of added ITO concentration on roughness of
ITO/ATO multilayer film.
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Figure 13. Effect of added ITO concentration on transmissivity of
ITO/ATO multi-layer film.
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