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Abstract: A conductive oxide-based sapphire glass indium tin oxide/metal electrode and the optical coating, through
patterning process was studied in excellent optical properties and integrated touch panel has a high strength. Indium
tin oxide conductive oxides of the sapphire glass to 0.3 A at DC magnetron sputtering method of 10 min, gas flow
Ar 10 Scem Ar, Oz 1.0 Scem the formation conditions of the thin film after annealing at 550°C for 30min was
achieved through a 86% transmittance. In addition, the coating 130 nm hollow silica sol-gel was to improve the
optical transmittance of the indium tin oxide to 91%. For the measurement by the modeling hollow silica sol by
Macleod simulation and calculated the average values of silica part to the presence or absence in analogy to actual.
Refractive index value and the actual value of the material on the simulation the transmittance difference is it does
not completely match the air region similar to the actual value (transmission) could be confirmed that the

measurement is set to a value of between 5 nm and 10 nm.
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Fig. 1. Indium tin oxide sputter.
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Table 1. Indium tin oxide sputtering condition

Process Condition
Substrate Sapphire glass
Target Indium Tin Oxide
DC Power [A] 0.15, 0.25, 0.3
Working Pressure [mTorr] 2.5x107
Deposition time [min] 5, 10, 20, 30
r : (Ar+tO2) Gas [Sccm] 10 : 0.1

Temperature Room Temperature

Table 2. Indium tin oxide annealing condition.

Process Condition

Substrate Sapphire glass

Deposition material Indium tin oxide

Heat treatment
temperature[ C]
Heat treatment time[min] 30

200, 300, 400, 500

2.2 Hollow slica sol coating

Particle
Hollow Silica Powder size(nm) 69.41
Dispersion
Tiaditi Ethanol

Mixing

Dispersion medium(Ethanol)

Mixing

Dispersing agent(BYK)

Fig. 2. Hollow silica sol a process of manufacture and SEM

image.

SEM
g

a3 2= hollow silica sol®] A=A 9
image©o|t}. SILIO 2] hollow silica sol 98-8
5t indium tin oxide?’} ZAr=l glass ¥
glass 7]®9] E1tg8 =9t} Hollow silica sol &
o2 hollow powderzZ AZX O AR F7|=
60 ~ 80 nm AxLoltt. UK L&7t hollow powder
= 7\1]25_54047] 2o 2 BEWHO| silica 3o] 91 1

sapphire

2 5712 Elof qlo] dWlo] Eute|H ZEFo] Wof
A= L’bo] dojy Futgabrt Foixle dAdS
olth. J2]il silica 9to] A7} A5kl 9b Qor& o]
371 Fo7t @ojdas FREC] RotKle 40l

Helc



170 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 3, pp. 168-174, March 2016: Y.-H. Kwak et al

Table 3. Hollow silica sol dip coating condition.

Process Condition
Substrate Sapphire glass
Dip velocity [mm/sec] 3~9
Drying temperature [TC] 500
Drying time [min] 5

Table 4. Hollow slica sol macleod simulation condition.

Process Condition
Indium Tin Oxide (nm) 60 ~ 100
A1 (nm) 45 ~ 120
A2 (nm) 40 ~ 190
A3 (m) 45 ~ 120

130, 150, 160,

A1+A2+A3 (nm)

200, 230, 250, 280

- Silica(A1)

Si02
: Hollow Silica Sol
[ Air ] Modeling structure
(130~230nm)
| 5i02 |
[ 1Mo ]

N Substrate
== Silica(A3)

Fig. 3. Macleod simulation hollow silica sol modeling structure.
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Fig. 4. Transmittance of deposition thickness. (DC power, A=550 nm).
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Fig. 5. Transmittance of deposition thickness. (Time, A=550nm).
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Fig. 6. After deposition indium tin oxide Transmittance of the
annealing temperature. (A=550 nm)
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Fig. 7. After deposition indium tin oxide resistance of the

annealing temperature.
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Fig. 8. After deposition indium tin oxide XRD pattern of the annealing
temperature. (a) 0°C, (b) 200°C, (c) 300°C, (d) 400°C, and (e) 500°C.
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Fig. 9. Hollow silica sol SEM image of Dip coating velocity.
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Fig. 10. Transmittance of hollow silica sol coating thickness.
(A= 550nm).
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Fig. 11. Transmittance of hollow silica sol before and after

coating. (Thickness=130 nm).
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Hollow silica sol macleod simulation medium
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Table 5. Air(A2) 40 nm fixed Macleod simulation condition.

Process Condition

Al(nm) 45 ~ 120

A3(nm) 45 ~ 120
A1+A2+A3(nm) 130, 150, 160,

200, 230, 250, 280

Table 6. SiO2(A1,A3) 45 nm fixed Macleod simulation condition.

Process Condition
Al(nm) 45
Az(nm) 40 ~ 190
AS(nm) 45
A1+A2+A3(nm) 130, 150, 160,

200, 230, 250, 280

Table 7. Air(A2) 5, 10, 20nm fixed Macleod simulation condition.

Process Condition
A1(nm) 55 ~ 1375
Aonm) 5, 10, 20
A3nm) 55 ~ 1375
130, 150, 160,
A1+A2+A3(nm)

200, 230, 250, 280

Table 8. SiO2(A1)/Air(A2)/Si02(A3) 130~ 150 nm fixed Macleod

simulation condition.

Process Condition
Indium tin oxide(nm) 60 ~ 100
A1(nm) 45, 50, 55
A2(nm) 40
A3nm) 45, 50, 55
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Fig. 14. SEM image section of after hollow silica sol coating.
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Fig. 15. Transmittance of Macleod simulation condition.
(A=550 nm, silica sol).
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Fig. 17. Transmittance of Macleod simulation condition. (A
=550 nm, indium tin oxide).
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