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Preparation of Low Resistivity Transparent Conductive multilayer Thin Films

by The Facing Targets Sputtering

Kim Sang Mo and Park Yong Seo'

"Department of Electrical Engineering, Gachon University

Abstract

We prepared the ITO/Ag multilayer thin films on soda-lime glass substrate by the Facing Target Sputtering System
(FTS) at room temperature. To confirm the effect of Ag layer in ITO/Ag multilayer thin films, we have prepared various
range of Ag layer in its thickness and investigated prior to the setting of ITO/Ag multilayer thin films. The thickness of
Ag layer was controlled by the sputtering deposition time. Properties of as-prepared samples were investigated by using
a four-point probe, UV-Visual spectrometer with a spectral visual range (400 - 800 nm) and X-ray diffractometer (XRD).
As a result, the transmittance of as-prepared samples turned out to be very low in the visible range due to light-scattering
on the surface of thin film as the thickness of Ag layer got increased. However, reduction of phenomenon of light-reflection
in visual range was observed around 20nm of Ag thickness. We prepared the ITO/Ag multilayer thin film with a resistivity

of about 8x10” [Q-cm] and a transmittance of more than 80 % at 550 nm.
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Fig. 1. Diagram of Dual-Facing Targets Sputtering (FTS)

2& Table 19] LrehRSich 25 E1 8 Agibete] = System.
Table 1. Sputtering Condition
Parameter Condition
Ag Layer ITO Layer
Targets Ag (4N)-Ag (4N) ITO (InyO5:Sn O3 = 90:10 wt %)
Substrate Soda-lime glass (25X 75 mm)
Bass pressure 2.6 10 Torr
Working pressure 1 mTorr
Working Gas Ar : 10 sccm OzA:r 001-(())S6C222‘,m
Input current 0.05 A 02 A
Substrate Temp. R. T
Deposition time 60 - 150 sec (0.1 nm/sec) | 300 sec
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Fig. 2. (a) Average Transmittance and (b) sheet resistance of
ITO film prepared as a function of oxygen at R.T.

Fig. 3. FESEM images of Ag thin film prepared as a
function of Ag deposition Time at R.T.
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Fig. 4. (a) Transmittance and (b) sheet resistance of Ag
thin film as a function of Ag deposition Time.
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Fig. 5. Electrical properties of ITO/Ag thin films as a function
of Ag thickness at room temperature.
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Fig. 6. Transmittance of ITO/Ag thin films as a function
of Ag thickness at room temperature.
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