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Abstract

ITO/NI/ITO thin films were deposited on the PET by RF magnetron sputtering. Dependance of the process
parameters such as deposition pressure, positions of Ni layer, on the transmittance, reflectance and sheet
resistance of ITO/NI/ITO film were investigated. When the Ni layer is placed at the center of ITO and
deposition pressure is low, ITO/Ni/ITO films showed better optical and electrical properties. At these con-
ditions, the transmittance, reflectance and sheet resistance of the ITO film were 90%, 0.38% and 185 Q/[1,
respectively.
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Table 1. Deposition condition of ITO/Ni/ITO thin films on

AE5g £

PET
Target (90%)In,05-(10%)Sn0,, Ni(99.99%)
Substrate PET
Base pressure 2% 107 torr

Working pressure 3 x 107 torr~3 x 10™ torr

ITO |Ar:0, = 27.4:2.6 (sccm)

Gas

Ni |Ar 30 sccm

RF power 60 W

Heat treatment 100°C, Shour annealing

Substrate temp. Room Temp.

Thickness L160A

4-point probe, UV-spectrophotome-
ter, AFM, a-step, Hall effect
measurement

Analysis equipment
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Fig. 1. Effect of deposition pressure on the transmittance
of ITO/NI/ITO thin films.
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Fig. 2. Effect of deposition pressure on the transmittance

and reflectance of ITO/NIITO thin films when
wavelength was 550 nm.
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Fig. 3. Effect of deposition pressure on the sheet
resistance and resistivity of ITO/NI/ITO thin
films.

53l £2 4ol 3X10™ torrd
264 /01, BIA S 0.00305 Q- cm 3ol
UeleE Ag 308 5 drt ixrE A 7ol 3
X10* torrd wf £& AFAE vehll= Y90 Yol
B7] ¢sled AFM(ZZ® 4), hall effect measure-
B3 Akt

a1y 32
HA gt

ment(F. 2)E

3X10* torr7t 8] FHS wiALS @S zke 4
o] e 1Y 491 AFM ZAFolA] At}

2 o] 2SS A2 graingE°] Ul
A FEE olFH EWo] Ao xu AR

(a)

®)

Roughness = 27nm Roughness = 1.6nm

(c) (CY

Roughness = 1.8am Roughness = 2.9nm

Fig. 4. AFM images of ITO/Ni/ITO thin films with different
deposition pressure: (a) PET original, (b) 3X 107
torr, (c) 7X10* torr, (d) 3X 107 torr.

Table 2. Hall effect measurement of ITO/NIATO thin films
with different deposition pressure

Deposition Carrier Mobility
pressure concentration (NB) (w
3x10*torr | 1.5100E+19 ( /em®) | 135.5263 (cm™/V)
Tx10%torr  [3.2752E+19 ( fem®)| 35.49578 (cm’/V)
3x10%torr | 8.7445E+18 ( /fem®) | 237.72131 (cm*/V)
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Fig. 5. Positions of Ni layer were varied while thickness
of ITO and Ni layer were kept constant: (a)
Sample 1, (b)(c) Sample 2~8, (d) Sample 9.
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Fig. 6. Effect of positions of Ni layer on the transmittance
of ITO/NIITO thin films.
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Fig. 7. Effect of positions of the Ni layer on the trans-
mittance and reflectance of ITO/Ni/ITO thin films
which wavelength was 550.
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Fig 9. Effect of position of Ni layer on the sheet
resistance and resistivity of ITO/NI/ITO thin
films.
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Fig. 8. AFM images of ITO/Ni/ITO thin films with different position of Ni layer: (a) PET original, (b) sample 2, (c) sample 5.
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Table 3. Hali effect measurement of ITO/NIITO thin films
with different position of Ni layers

Position of | Carrier concentration Mobility
Ni layer (NB) (W)

1 4.5983E+18 ( /em®) | 547.04907 (cm/V)
2 | BOOm o S06E+18 ( Jem®) | 50535518 (@m/V)
3 2.8251E+18 ( /em®) | 1.4078E+03 (cm’/V)
4 1.3660E+19 ( fem®) | 277.40036 (cm/V)
5 1.5100E+19 ( /em®) | 135.5263 (cm¥/V)

6 1.2971E+19 ( /em®) | 297.84999 (cm’/V)
7 3.0025E+19 (/em®) | 142.03167 (c™/V)
8 Tovp 9.2516E+18 ( /em®) | 340.20728 (cm*/V)
9 7.5475E+19 (/em®) | 42.61624 (cm*/V)
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