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(57) Abstract: The present invention relates to a transparent conductive film coating composition, a transparent conductive film, and
a method for producing a transparent conductive film, and more specitically to: a transparent conductive film coating composition
comprising a primary conductive film coating composition including a metal nanowire and a dispersing liquid, and a protection layer
coating composition including at least one kind of sol selected from the group comprising a magnesium fluoride sol, an inorganic
sol, an inorganic-inorganic composite sol, and an organic-inorganic composite sol; a method for producing a transparent conductive
film by coating and drying the primary conductive film coating composition and protection layer coating composition; and a trans -
parent conductive film produced thereby. A transparent conductive film produced using the coating composition of the present in-
vention has superior sheet resistance, environmental resistance, electricity transmittance, and haze characteristics, is easy to etch
even in a wet etching process, and allows refraction to be easily controlled, and thus can be effectively used for an electrode of a li-
quid crystal display device, a plasma display device, a touch panel, an electroluminescence device, a thin film solar cell, a dye-sensit -
ized solar cell, and an inorganic crystalline solar cell.
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o, B} A 4 02 AL, Tz AI(OH), 75 A8 2 &8 3457
Al M = &F ] oFA El ©] E (Aluminium acetate), €71 5 oFA €

o} 4| =(Aluminium acetylacetonate), &7+ | @ o} M| & o] Al & (aluminium ethyl
acetylacetonate), &1 " & o} A& oA = (Aluminium methyl acetylacetonate),
F1] 3 0] A 2 FALo| = (Aluminium isopropoxide) & ©] AFEE 4= 9131 ZnO
w5 AEE & ] fEl A= oFA oAl El o] E(Zine acetate), ©F<1
o} M| & o] M| =(Zinc acetylacetonate) 5 ©] A2 4 31; MgO =& A8l & &5
st s el A = vk 2dl & o} Al EHl ©] E(Magnesium acetate), V1Y 4
] & Al o] =(Magnesium methoxide), W} LU|F ol H A} o] =(Magnesium ethoxide)
ol A 7 AL TiIOw & AHgE 2 $d8t7] A8l A &= Bolea
o} M| H| o] E(titanium acetate), EFO| BF g5 o} Al & o} Al Z(Titanium acetylacetonate),
Elo] Bl ©] A 3 2 # A} o] = (Titanium isopropoxide) & ©] AF-&2 4= 9] 2 Si0,
T4 AStE S5 FAsH7] HalA = HE Y 2 4&AHTEOS),
B E g 5 A] 4 @2 FH(TMOS), Bl E gholl 5 A o & A SH(TEES),
1,2-8] Z=(E g ol 5 A A 2])ell ¥k (BTSE) 5-©] AH&-2 5= qltt.
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T AGo R HEE o RS T EE FAHE T A7 & oS g
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[97]
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[Table 1]
12 R 22 = (A W 344 | A Haze |Wet
A/ |87 A3 |55 |(%)  |etching
)] (%) Time(s)
AAld] |MgF, MgF, 75 432 91.15 [0.72 |<10
1
2 Ao [MgF, Si0, 84 432 91.05 (096 [300
2
AAld] |MgF, Zn0 87 384 9146 (083 |<10
3
AAld] |MgF, TiO, 40 432 91.49 (0.68 |<10
4
2 Ao [MgF, ALO, 95 432 91.48 |[1.03 |90
5
AAld] |MgF, MgF.+HPC |95 420 90.16 [0.92 (30
6
A A4 |Si0, MgF, 67 420 9148 071 |<10
7
A Ao [SiO, MgF.+HPC |55 432 91.07 1067 |<10
8
Al [Si0, MgF+Zn0O |95 432 90.31 (093 |<10
9
A A4 [MgF,+HPC |[MgF, 62 384 92.09 (099 |[50
10
A A |MgF,+HPC |[MgF+HPC |65 360 92.12 (094 |45
11
A A [MgE+HPC [SiO, 95 360 91.00 |1.11 [300
12
A A |MgF+HPC [SiO-+HPC |114 360 91.59 |1.24 |[180
13
A d |MgE+HPC |TiO, 54 420 9096 |0.67 |20
14
A A [MgF,+HPC |TiO+HPC |71 384 9238 |0.68 |30
15
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2 Ale]l  [MgF+HPC |ZnO 138|360 92.83 [1.34 |40

16

2 Ale]l  |MgF+HPC |ZnO+HPC 132 {360 90.05 [1.26 |50

17

A Ale]l  |MgF+Zn0O |MgF, 92 360 9145 (081 |<10
18

Aol |MgFA+Zn0O |MgF+HPC |87 384 92.83 [1.31 |40

19

A Ale]l  |MgF+Zn0O |MgF,+Si0, (107 (384 90.96 [1.08 |<10
20

[EA] 9 21-42]

AelM FdE 5 ol gste] a9t 2 FH 2 AT 25 g 24
HEZ(6)H) F7H2 32 RES(1N)s P48k 2ls AlLlshas 47 A4
1202 SLF W& st FEARAL & Ao, 24 AT

H7ME st7] 3E 20) %7189

32
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[Table 2]
138 5 % (23} 3} fal 2 El Haze |Wet
B33 |ReF Ak |34 [5F35% |(%) |etching
) HA7F (%) Time(s)
213}

2 Ao |MgF, MgF, Si0, 92 624 90.26 [1.04 (300
21
2 Ao |MgF, Si0, Si0, 106 624 89.93 10.92 1480
22
2 Ald [SiO, MgF, Si0, 110 648 90.68 1[0.96 (300
23
2 Ale |ALO, MgF, ZnO 121 600 90.06 |1.29 |70
24
2 Ao |MgF, Si0, MgF2 (86 600 91.11 1]0.84 (240
25
2 Ao |MgF, ZnO MgF, 95 588 90.97 1093 |50
26
Al A] o MgF, TiO, MgF, 75 612 91.24 10.71 |15
27
AN [MeF,  |MeR, |TiO, |75 624  [90.14 |0.68 |<10
28
2 Ao |MgF+HP |MgF, Si0, 94 588 91.26 10.89 (300
29 C
2 Al e |MgF+HP |MgF, ZnO 85 600 91.75 10.69 |30
30 C
A Alel MgF+HP |MgF,  |TiO, |92 624 [92.07 [076 |20
31 C
AN [MgF+HP [MgFs  |ALO, [122  [648  [91.68 [0.48 |90
32 C
A 6] [MgF+HP [MgFotH |ALOs 132|648  [91.48 [0.71 |120
33 C PC
A Ao |MgF+HP [MgF+H [si0, |68 612 9077 |0.83 [300
34 C PC
2] [MgF+HP |MgFotH |SiO+H |76 600 9130 [0.72 [120
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35 C PC PC
Ao |MgFA+HP |MgF+H |ZnO 100 588 90.27 [1.00 |60
36 C PC
A e |MgFA+HP |MgF+H |ZnO+ |95 624 91.17 10.94 |70
37 C PC HPC
AAld [MgF+  |MgF,  |SiO+H |74 600 90.16 |0.43 |[120
38 Zn0O PC
AAld [MgF+  |SiO+HP |MgF,+H |95 588 91.26 [0.71 (90
39 Zn0O C PC
Ao |MgF+  |[MgF2+Si|MgF+ |80 612 92.13 (094 |<10
40 Zn0O 0, TiO,
41 Zn0O PC PC
AAld [MgF+  |MgF4Si |MgF+ |93 588 91.01 [0.83 |20
42 Zn0O 02 HPC

[131]

[132]  [AA] 4 43-64]

[133] oA FAE & ol&ate] 59 A2 YJuE AT 725 I
7132H(11) 9ol 74 vhmefolo] M A wH12)S A8kl 1 9ol REF(13)
A= A& A9 star= 7] A A 1-207 5L g W& Fal skl
FHAEA EEs Ao, B 2 AE & sl7] & 390 2783t

[134]

i3
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[Table 3]
HoS H wWeEd A Haze |Wet
AFQO)B7F A% |[FHE (%) etching
(%) Time(s)
2 Alel 43 |MgF, 59 384 91.18 062 |<10
2 Al 44 |SiO, 72 432 90.81 0.86 (300
2 Alel 45 |ZnO 95 396 89.76 1.02  |<10
2 Al 46 |TiO, 45 420 91.44 057 |<10
2 A1 47 |ALO;, 103 420 89.64 1.13 120
2 Al o] 48 |MgF.+HPC |67 420 90.81 071 |<10
2 Alel 49 |SiO+HPC 86 432 90.35 0.86 120
2 Alel 50 |ZnO+HPC 95 396 91.43 097 |70
2 A1e] 51 |TiO+HPC |51 432 91.45 063 |<10
2 A1) 52 |ALO+HPC |110 432 90.59 0.99 120
2 Alel] 53 |MgF+ALO; |83 432 90.47 0.82 |30
2 Alel 54 |SiO+ALO; |85 420 90.24 0.97 180
2 Alel] 55 |ZnO+ALO;  [100 408 89.55 1.09 |50
2 Alel 56 |MgF+Si0, |80 444 91.27 0.77 60
2]l 57 |MgF+TiO, |60 420 92.16 0.76 |<10
2 A 58 |MgF+ZnO |75 420 91.04 084 |<10
2 A1) 59 |MgF+ALOs+ |97 384 90.56 0.91 60
HPC
2 Alel 60 |SiO+ALOs+ (95 384 90.82 1.11 60
HPC
2 A1) 61 |ZnO+ALOs+ |110 372 89.26 1.24 |70
HPC
2 A1) 62 |MgF+SiO+ |85 420 91.46 0.82 |60
HPC
2 A1 63 |MgFA+TiO+ |75 432 91.55 0.83 30
HPC
2 A1 64 |MgF+ZnO+ |100 432 90.14 0.76 |20
HPC
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[137]  HlA | =8
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[135]
[136] [AA] o] 65-84]
H E&ol8et] Reott &2 YR AF 2 E FAsiT 14+
Aok 2l& A9t 4] A A4
A 5

HB7HE

[138] it 4
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[Table 4]
1ARZE 2 REE (A H &l Haze |Wet
A/ |$H A |FHE |(%)  |etching
) 7} (%) Time(s)
23
(85°C/85
%)
Aol 65 |MgF, Si0, 60 432 91.27 ]0.69 |300
2 Aol 66 |MgF, Zn0 80 432 90.85 (0.76 |<10
Ao 67 |MgF, TiO, 52 420 91.62 [0.63 |<10
2] o] 68 |MgF, ALO;, 100 [432 90.03 {0.98 |90
2] 69 |MgF, MgF,+HPC |75 432 90.85 (0.74 |<10
AT 70 [SiO, MgF, 80 420 91.06 |0.80 |150
AT 71 [Si0, MgF,+HPC |65 420 90.43 |0.85 |150
Ao 72 [Si0, MgF+ZnO |90 432 91.02 |0.83 |150
2 Al ¢ 73 |Si0, MgF,+TiO, |67 432 90.72 |0.61 |150
A Al 74 |MgF,+HPC |MgF, 62 384 92.12 [0.64 |<10
2 A e 75 |MgF,+HPC |ALO; 105 384 90.34 [0.87 |90
2 Ao 76 |MgF,+HPC |SiO, 87 420 91.12 |0.77 |300
2 A e 77 |MgF,+HPC [SiO,+HPC (85 420 91.72 |0.87 |180
2 Aol 78 |MgF,+HPC |TiO, 60 432 90.87 [0.58 |20
2 A e 79 |MgF,+HPC |TiO,+HPC |60 432 90.18 [0.71 |30
2] <] 80 |MgF,+HPC |ZnO 95 384 89.93 [0.82 |40
2 Ao 81 |MgF,+HPC |ZnO+HPC [107 384 89.56  [0.95 |50
Ao 82 |MgF,+ZnO |MgF, 85 420 90.48 [0.76 |<10
2 A o] 83 |MgF,+ZnO |MgF+HPC (90 420 91.26 [0.72 |40
Ao 84 |MgF,+ZnO |MgF+Si0, [100  [420 90.28 (0.83 |<10

[139]  [A Al 85-92]

[140]  HelA FdHE F& ol &sto] =73 & YR A5 725 48t
Z1#AD ) dod T4 Hiotolo] A8 A ER FHARATI8)E
@783t

[141] Sl AR £ ol whet A2 & Azl o & 34 S0l
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[142]
[143]
[144]

[145]
[146]
[147]
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ol = TRE AERF205gS A7 F 5L AFE 7 A {71571
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Azd E& 11 T 02 Esto] Az gln A7) H3Ee 2
L 9}o] o] 7H0.1-0.2 TF %R S A | o §@&el 7 FFRR HIHe v, Fo
T A A s A wntete] Aoy T4 msolo] 2 2 =& Azl
o] 5 7] Al 1203} FLE S S FHARY S5 AL
=4 % 45 "7HE 7] & 50 718kl
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A 3tarE A7) Ao 12039 FU3 o 7 vl By A nA 1S
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[H]ae] 2] 2] -l e e & o] &3 v A=
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HEdEA R 14 5HRRE 5o RET P8 24ES
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[Table 5]
e A W 344 | A 535 |Haze |Wet etching
x4 AHQO) B2 AT (%) (%)  |Time(s)
(85°C/85%)
A Ao |SiO+HPC |100 288 91.03 1.03 |10
85
A Ao |Si0+ALO; |70 300 90.67 0.63 |40
86
A Ao |Si0+ALOs+ |70 288 90.73 098 |15
87 HPC
A e MgE+HPC [200 300 92.16 0.57 |10
88
2 Ao |ZnO+HPC |120 300 90.05 1.22 |30
89
A Ao |ZnO+ALO, |140 300 91.07 1.02 |60
90
2 A e |ZnO+ALOs+ (140 300 90.55 1.27 |60
91 HPC
2 Ao |TiO,+HPC |60 300 91.87 1.41 |20
92
H) 3l 1 |- 240 300 88.38 521 |ol A&7}
H] 3] ZAE7F |SAHE7E (8924 382 |SAET}
[149] 271 31 WA 50 YERG vl e} o] Eodbidof] wp & Fg A A uke vH % )
a4, A5Fg5 2 Fo]ze 540 48 W ool g, 2] o A
FTAANAE A o o] 7hsstal 53] E3nt 1Y F & A-gste] 'HE 9
RS IAAT A 9% 24 JeER I
A4 ol 87H5 A
[150] Bt ol I8 A ES o] 85t AlxE F AL e T
Uk-ololo] & ¥ glelar, o] o] 7 A AR T T4 A E 7] HES]
Bentavles &, 5771 &, F7-F7 58 & Y 77 B3 E=E
O] FoJ X = T o B AU = & o] el &8 xglsle] WA A A,
AEIE L Fo]ze] 5Ao] 948 B olyg}, H2] o A T % H A
o Ho| 7hsstal = A E Ao Golsi, g5 24 & Fa W= 51
ALy o] 7hgst iz, Ay FAGA], SekEvl TAEA], HA 9,
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