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Table 1. Deposition conditions of AZO thin films with
various base pressure.
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Target Al—doped Zn0O (2wt%)
Substrate Glass (Corning #1737)
RF Power [w] 25 W
Ar flow [scem] 60

Base pressure [Torr] 8.0x1077, 2.0x107° 4.0x107°

Working pressure [Torr] 2.0x10°*

Deposition temperature Room temperature

Film thickness [nm] 200
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Figure 1. XRD traces of AZO films with various base pre—
ssure.
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Figure 2. FWHM and grain size of AZO thin films with
various base pressure.
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Figure 3. Transmittance spectra of AZO films with vari—
ous base pressure.
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Figure 4. Resistivity, average transmittance and FOM
of AZO thin films with various base pressure.
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Table 2. Electrical properties of AZO thin films with
various base pressure.

Base pressure Carrier Mobility  Resistivity
[Torr] concentration[cm™*]  [em’/V-s]  [Q-cm]
8.0x107" 9.7x10% 8.8 7.3x107"
2.0x107° 4.4x10% 9.1 1.6x107°
4.0x107° 2.1x10% 3.8 7.9x107°
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Properties of ZnO:Al Thin Films Deposited by RF Magnetron

Sputtering with Various Base Pressure
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ZnO:Al thin films were deposited by RF magnetron sputtering with various base pressure,
and their structural, optical, and electrical properties were studied. The influence of the base
pressure on the ZnO:Al thin film was confirmed and a high-quality thin film was obtained
by controlling the base pressure. In all Al-doped ZnO thin films, the preferred orientation
of (002) plane was observed and light transmittance in visible region (400 nm~800 nm)
had above 85%. With decreasing of base pressure, crystallinity, resistivity, and figure of
merit were improved. The improvement of resistivity with base pressure was attributed to

the change of grain size.

Keywords : ZnO:Al, Transparent conducting oxide, RF magnetron sputtering, Base pressure,
Glass substrate
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