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Figure 1. Schematic of RF magnetron sputtering system.

Table 1. Deposition conditions of AZO thin films with
different Ar rate.

Target Al—doped ZnO (2wt%)
Substrate Glass (corning #1737)
Target—substrate distance [mm] 55
RF power [W] 25
Ar flow rate [sccm] 60, 80, 100
Base pressure [Torr] 2.0x107°
Working pressure [Torr] 2.0x107%

Deposition temperature Room temperature

Film thickness [nm] 250
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Figure 2. XRD patterns of AZO films with different Ar

rates.
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Figure 3. SEM cross—sectional images of AZO thin films
with different Ar rate.
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Figure 4. Transmittance spectra of AZO films with
different Ar rate.
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Table 2. Electrical properties of AZO thin films with
different Ar rate.

Carti
Ar rate conczrrll;lrz'on Mobility Resistivity
i i
[scem] [10° em™] [em™V - sl | [107 Q- cm]
60 4.3 4.2 3.5
80 3.1 4.0 5.0
100 4.9 1.5 8.5

Table 3. Atomic concentration of AZO thin films from
XPS spectra with different Ar rate.

60 sccm 80 sccm 100 sccm
Al 2p (%) 2.37 3.47 3
Zn 2py2 (%) 32.64 41.39 41.2
0 1s (%) 64.99 55.14 55.8
O Vacancy (%) 44.64 36.14 29.95
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Properties of Al—doped ZnO Transparent Conducting Oxide Films
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Al-doped ZnO thin films were deposited with various Ar flow rate by RF magnetron
sputtering, and theire properties were studied. A high-quality thin film was obtained by
controlling the Ar flow rate, and the influence of the Ar flow rate on the Al-doped ZnO
thin film was confirmed. In all Al-doped ZnO thin films, light transmittance had above 80%.
Through Hall measurement and X-ray photoelectron spectrometer, the sample of 60 sccm,
which had the lowest resistivity, showed the lower Al concentration. This result was attributed

to oxygen vacancy rather than Al concentration.

Keywords : Al-doped ZnO, Transparent conducting oxide, Ar flow rate, Glass substrate
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