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Optical and Electrical Properties of AZO/Ag/AZO Transparent Conductive
Films Prepared by RF Magnetron Sputtering Using Powder Targets
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Abstract: The sandwich films composed of aluminum doped zinc oxide ( AZO) /silver ( Ag) /alumi—
num doped zinc oxide ( AZO) layers were prepared on glass substrates by RF magnetron sputtering
using AZO powder target and solid Ag target at room temperature. Two groups of AZO/Ag/AZO
films were deposited with Ag thickness of 12 nm and 15 nm. The optical and electrical properties of
the sandwich films were investigated. The results show that the average transmittance of the films are
about 80% within the visible wavelength and the highest transmittance is 88% at 550 nm. The
sheet resistances of the multilayer films are lower than 5 /[]. The thickness of Ag layer is the
main factor to affect the optical and electrical properties of AZO/Ag/AZO films. The thickness of
AZO layer has a certain effect on the optical properties of the sandwich films.
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Fig. 1 XRD patterns of AZO/Ag/AZO films with AZO thickness of 20 nm (a) 25 nm (b) 30 nm (¢) 65 nm (d) respec—
tively.
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Fig.2 AFM micrographs of AZO/Ag/AZO films with different thickness. (a) 20 nm/15 nm/20 nm. (b) 25 nm/15 nm/25
nm. (c¢) 30 nm/15 nm/30 nm. (d) 65 nm/15 nm/65 nm. (a,;) 20 nm/12 nm/20 nm. (b,) 25 nm/12 nm/25 nm.
(¢,) 30 nm/12 nm/30 nm. (d,) 65 nm/12 nm/65 nm.
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Table 1 ~ Summaries of the average surface roughness of AZO/Ag/AZO films
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Fig. 3 Transmittance spectra of AZO/Ag/AZO films
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Fig. 4 Electrical properties of two groups AZO/Ag/AZO films changed with the thickness of AZO layers. (a) Sheet resistance.

(b) Resistivity. (¢) Carrier concentration. (d) Carrier mobility.
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