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Effect of Substrate Preheating on the Characteristics of Flexible and
Transparent ITO Electrodes Grown by Roll-to—Roll Sputtering for Touch
Panel Applications
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Abstract

We report on the effect of PET substrate preheating on the characteristics of the flexible and
transparent indium tin oxide (ITO) electrode grown by a specially designed roll-to-roll sputtering
system for touch panel applications. It was found that electrical and optical properties of the
roll-to-roll sputter grown ITO f{ilm were critically dependent on the preheating of the PET substrate.
In addition, the roll-to-roll sputter-grown ITO film after post annealing test at 140C for 90 min
showed stable electrical and optical properties. The low sheet resistance and high optical transmittance
of the ITO film grown on the preheated PET substrate demonstrate that the preheating process before
ITO sputtering is one of the effective way to improve the characteristics of ITO/PET film.
Furthermore, the superior flexibility of the ITO electrode grown on the preheated PET substrate
indicates that the preheating treatment is a promising technique to obtain robust ITO/PET sample for
touch panel applications.
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Fig. 1. (a) Schematic diagram of roll-to-roll
sputter svstem and (b) picture of
roll-to-roll sputter system.
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Table 1. Degassing condition of the PET
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Parameters Degassing Conditions
Working Pressure 10 X 107
Roll Speed 4 m/min
Heater Temperature 160°C
Tension 280 N
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Table 2. Detailed  deposition  conditions  of
flexible ITO electrode on the PET
substrate using roll-to-roll sputter.

Parameters Process Conditions
Target A2 2(Inz05 :Sn0z = 90:10)
Carbideft =tH H/C PET
{1280 mm = 1000 m)
50 x 10° mTorr
1.0 x 10”° mTorr

Substrate

Base Pressure
Working Pressure

Deposition Gas Ar/Oz (400 : 6-16)
DC Power 3.5 Kw
Pre-sputter 5 min

G Heater: 200°C (On/Off)
Temperate
Roll Speed 2 m/min
Cooling Drum o
4!
Temperature pX
Distance 100 mm
Thickness about 20 nm
Tension 220 N
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Fig. 2. (a) Sheet resistance and (b) optical
transmittance of ITO films grown on
the PET substrate by using Roll to Roll
sputter system as functions of O: partial
pressure and after post annealing.
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Fig. 3. (a) Picture of pre heat treatment system
prior to the ITO sputtering. (b) Sheet
resistance and (c¢) optical transmittance
of the ITO electrode grown on pre heat
treated PET substrate as a function of
oxygen flow ratio.
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(a) AFM and (b) FESEM surface image
of the ITO film grown on the pre heat
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