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Abstract: Indium tin oxide (ITO) thin films show a low sheet resistance and high transmittance in the visible range
of the spectrum. Therefore, they play an important role as transparent electrodes for flat panel displays. However,
their resistivity is rather high for use as a transparent electrode in large displays. One way to improve electrical and
optical properties in large displays is to use ITO/Ag/ITO multilayer films. ITO/Ag/ITO multilayer films have lower
Prior to the ITO/Ag/ITO multilayer
optimal condition for thickness change are necessary. Their thicknesses were deposited differently in

sheet resistance than single layer ITO films with the same thickness.
experiments,
order to analyze electrical and optical properties. However, when optimal single film characteristics are applied to
ITO/Ag/ITO multilayer films,
changing ITO and Ag film thickness, ITO/Ag/ITO multilayer films were optimized. By combining ITO film at 586
A and Ag film at 10 nm, the ITO/Ag/ITO multilayer films showed optimized high optical transmittance of 87.65%,

and the low sheet resistance of 5.5 Q/sq.

other phenomena appeared. After analyzing the electrical and optical properties by
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Fig. 1. structure of the composite

electrode.
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Fig. 2. The equivalent circuit of the transparent composite

electrode.
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vapor deposition, CVD), AR ZZHelectron beam
evaporation), pulsed laser deposition, AI{E|=
(sputtering) SOl sl F4L 4 A [5-7].
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Fig. 3. The configuration of the In-line sputter system and Ag
and ITO target position in the In-line sputtering equipment.
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Fig. 4. The thickness variation of the ITO layer with the
increase of sputtering scan numbers.
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Table. 1. ITO film, Ag film and ITO/Ag/ITO multilayer films
by the transmittance and sheet resistance of the figure of merit.

ITO Ag ITO/Ag/ITO
T (ave, %)
(380~750 nm) 87.58 62.73 87.65
R, (8/sq) 88 6.98 5.5
F.OM (2% 3.02E-03 1.35E-03 48.7E-03
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