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Properties of the AZO/Ag/AZO Transparent Conductive Films Prepared

by Magnetron Sputtering Using Powder Targets
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( School of Materials and Metallurgy — University of Science and Technology Liaoning Anshan 114051  China)

Abstract: The tridayer transparent conductive films composed of aluminum doped zinc oxide
( AZO) /silver ( Ag) /aluminum doped zinc oxide ( AZO) films were prepared by RF magnetron sput—
tering using the powder targets at room temperature. The optical and electrical properties of the tridayer
films were optimized by optimizing the middle Ag layer thickness. The morphology and crystallinity as
well as the optical and electrical properties of the as-deposited films were examined by using a range of
techniques including atomic force microscopy X-ray diffraction ( XRD)  UV-visible spectrophotome—
ter and the Hall-effect measurement. The results show that the morphology of the films exhibite smooth
surface uniform grain size and defectree structure. The XRD patterns indicate the existence of the
polycrystalline structure in the tridayer films. The each AZO films is (002) preferred orientation hexa—
gonal wurtzite structure the Ag films is ( 111) preferred orientation cubic structure. When the thicknes—
ses of the films are AZO (20 nm) /Ag (12 nm) /AZO (20 nm) the transmittance of the tridayer
films at 550 nm is 88% and the sheet resistance resistivity —carrier concentration mobility and fig—
ure merit of the multilayer film are 4.3 Q/[] 2.2x107° Q *cm 2.8 x10”/em® 10 ecm®/(V * s)
and 3.5 x107° Q™" respectively.
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Fig. 1 AFM two-dimensional morphologies of Ag films with
various thicknesses deposited on glass substrates
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Fg.2 AFM three-dimensional morphologies of AZO(20 nm) /Ag/
AZO(20 nm) films with different thicknesses of Ag layer
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Fig. 3 XRD patterns of AZO (20 nm) /Ag/AZO (20 nm)
films with different Ag layer thicknesses
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Tab.1 PWHM and diffraction peak position error of AZO
(20 nm) /Ag/AZO (20 nm) films

Ag(111) AZO(002)

A/(°) FWHM/(°) A/(°) FWHM/(°)

AZO/Ag( 8 nm) /AZO -0.07 0.79 -0.08 0.49
AZO/Ag( 11 nm) /AZO 0.01 0.34 0.02 0.49
AZO/Ag( 12 nm) /AZO 0.14 0. 69 -0.02 0.44
AZO/Ag( 14 nm) /AZO 0.12 0.49 -0.05 0.49
AZO/Ag( 15 nm) /AZO 0. 06 0.39 -0.08 0.54
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Fig.4 Transmittance curves of glass/Ag films and AZO(20 nm)
/Ag/AZO (20 nm) films
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Fig. 5 Sheet resistance and resistivity of AZO (20 nm) /Ag/
AZO (20 nm) films as a function of Ag layer thickness
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Fig. 6 Carrier concentration and mobility of AZO(20 nm) /Ag/
AZO( 20 nm) films as a function of Ag layer thickness
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