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Characterization of Al-doped ZnO (AZO) Transparent Conductive Thin Films
Grown by Atomic Layer Deposition
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Abstract

AZO transparent conductive thin films were grown on SiO2/Si and glass substrates using diethylzinc
(DEZ) and trimethylaluminium (TMA) as the precursor and H20 as oxidant by atomic layer deposition.
The structural, electrical, and optical properties of the AZO films were characterized as a function of
film thickness at a deposition temperature of 150 °C. The AZO films with various thicknesses show
well-crystallized phases and smooth surface morphologies. The 190-nm-thick AZO films grown on
Corning 1737 glass substrates exhibit rms(root mean square) roughness of 8.8 nm, electrical resistivity
of 15 x 107 Q-cm, and an optical transmittance of 84 % at 600 nm wavelength. Atomic layer
deposition technique for the transparent conductive oxide films is possible to apply for the deposition

on flexible polymer substrates.
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Fig. 1. Experimental procedure.
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Table 1. Deposition conditions of the AZO thin
films by ALD.

ALD ; 2
P sl Experimental conditions(AZO)
Substrate Si0%/Si, Corning 1737 glass
Substrate
Temperature 150 €
Dep.Cycle (ZnO 40cycle + Al lcycle) + n cycle
DEZ
pulse time 03 s
TMA 01 s
pulse time :
H:0
pulse time 0.1's
purge time 10 s
precursor o, ~
e SoaIre 10 °C for TMA and DEZ
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Fig. 6. Transmittance of AZO thin films with
(a) 35 nm, (b) 95 nm, (¢) 190 nm
thickness.
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