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Abstract Transparent ZnO:Al conductor films for the optoelectronic devices were deposited by using the
capacitively coupled DC magnetron sputtering method. The effect of Al doping concentration and discharge
power on the electrical and optical properties of the films was studied. The film resistivity of 8.5X 10*Q-cm
was obtained at the discharge power of 40 W with the ZnO target doped with 2 wt% Al,O3. The transmittance
of the 840 nm thick film was 91.7% in the visible waves. Increasing doping concentration of 3 wt% Al;O3 in
ZnO target results in significant decrease of film resistivity, which may be due to the formation of Al,Os
particles in the as-deposited ZnO:Al film and the reduced ZnO grain sizes. Increasing DC power from 40 to
60 W increases deposition rate by more than 50%, but can induce high defect density in the film, resulting in

higher film resistivity.
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Table 1. Thin film fabrication conditions

3 inch dia. and 1/4 inch thick.

(ZnO: AL O3)
(98.0: 1.0, 2.0, and 3.0 wt%)

Target Size

Target Composition

Substrate Corning glass 1737
(10 mm X 20 mm X 0.8 mm)
Target-Substrate distance 50 mm
Substrate temperature 400°C
Sputter gas pressure 1 mTorr

Pre-sputtering time Upper 10 min
18~55 min

20, 30, 40, 50, 60 W

Sputtering time

DC power
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Working pressure : Imtorr
Substrate temperature : 400°C
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Fig. 1. XRD spectra of ZnO:Al films as a function of discharge
power.
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Working pressure : Imtorr
Substrate temperature : 400°C
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Fig. 2. Full-width at half maximum (FWHM) of (002) XRD
pattern as a function of discharge power.
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Fig. 3. Effect of Al doping amounts on the X-ray patterns of
the as-deposited ZnO:Al films.
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Fig. 4. FWHM as a function of Al doping amounts.
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Waorking pressure : Imtorr
Substrate temperature : $00°C
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Fig. 6. Resistivity and deposition rate of ZnO:Al film with
variations of discharge power.
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Working pressure : lmtorr
Substrate temperature : 400°C
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Fig. 7. Carrier concentration and Hall mobility with variations
of discharge power.
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Fig. 8. Resistivity and deposition rate of ZnO:Al film with
variations of Al doping amounts.
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Fig. 9. Optical transmittance as a function of discharge power.
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