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Abstract The multilayer transparent conducting electrodes, having much lower electrical resistance than the widely
used transparent conducting oxides, were prepared by using a magnetron sputtering system. The multilayer consisted
of three layers, ITO(Sn-doped In.0,)/Ag/ITO. Ag film having the lowest resistivity was chosen to minimize
resistance of multilayer, and top and bottom layers of ITO flm was adapted to allow high optical transmittance by
turning back the reflected light from metal interfaces. We chose about 140 A of Ag layer thickness for high transmit-
tance and good conductivity, When ITO films with about 600A thickness were deposited, multilayer showed high
transmittance in the visible range of the spectrum. The electrical and optical properties of multilayer were changed
mainly by Ag films properties which were affected by morphology of ITO underlayer and deposition process of
overlayer. The transparent electrodes, having resistance as low as 482/] and high transmittance of 90% which could
satisfy the requirement for SVGA mode STN-LCD, were obtained.
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Fig. 1. Resistivity change of ITO thin films as a function of RF
power. The deposition condition was substrate temperature of
25C(open) and 200°7C(solid), and chamber pressure of 7mTorr
(-M-), 21mTorr(- @-), and 35mTorr(- &-).
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Fig. 2. SEM micrographs of Ag thin films deposited with various deposition times : (a) 25 sec, (b) 50 sec, and (c) 70 sec.
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Fig. 3. Optical transmission spectra and sheet resistance of Ag
thin films deposited with various thickness on glass.
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Fig. 4. Optical transmission spectra and sheet resistance of Ag

thin films deposited on glass. at 25, 100°C and 200°C deposi-
tion time was 70 sec.
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Fig. 5. SEM micrographs of Ag thin films deposited on glass at (a) 25°C, (b) 100°C, and {(c¢) 200°C. Deposition time was 70 sec.
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Fig. 8. Optical transmission spectra change and sheet resistance
of 600A/140A /600A multilayer films. Top ITO films were de-
posited at 25°C and 200°7C.
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