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Abstract

Al-doped ZnO(AZO)/Ag/AZO multi-layer films deposited on PET substrate by RF magnetron sputtering
have a much better electrical properties than Al-doped ZnO single-layer films. The multi-layer structure con-
sisted of three layers, AZO/Ag/AZO, the optimum thickness of Ag layers was determined to be 112A for
high optical transmittance and good electrical conductivity. With about 1800A thick AZO films, the multi-
layer showed a high optical transmittance in the visible range of the spectrum. The electrical and optical
properties of AZO/Ag/AZO were changed mainly by thickness of Ag layers. A high quality transparent elec-

trode, having a resistance as low as 6 W/[] and a high optical transmittance of 87% at 550 nm, was obtained
by controlling Ag deposition parameters.
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Table 1. Experiment conditions of RF magnetron
sputtering
Zn0(98 wt%)+ALO; (2 wt%)
Target
Ag(99.95%)
Substrate PET
Base pressure 1.2 x 107 torr
RF power 60W
Substrate temp. RT
Gas flow rate AZO 80 scem
(A1) Ag 40 sccm
. AZO 1800A
Thickness 2
Ag 28A~112A
_ AZO 1.1x 107 torr
Working pressure =
Ag 3.0x 107 torr
Distance Sub.~Target 65 mm
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Fig. 1. Sheet resistance and resistvity of AZO/Ag/AZO
films with different thickness of Ag layers.
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Fig. 2. Carrier concentration and mobility of AZO/Ag/
AZO films with different thickness of Ag layers.
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Fig. 3. X-ray diffraction patterns of AZO/Ag/AZO films
with different thickness of Ag layers.
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Fig. 4. Optical transmittance of AZO/Ag/AZO films at a

visible rays.
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Fig. 6. SEM images of the single-layer and multi-layer films, (a) AZO single-layer, (b) AZO/Ag (54A)YAZO multi-layer,
(c) AZO/ Ag (122A)/AZO multi-layer.



