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Table 1 Experimental Condition

AOSP ASP
Target Zn ZnO
Sputtering Gas Ar-0:(20%) Ar
Sputtering Pressure(mTor) 10 4
Substrate Temperature( °C ) 200, 300 100, 200, 300
Deposition Time 30 min
0 0.0
1 1.7
3.5
5 5.2
Area rate of Al (%) 6
9 8.7
13.9
15.6
23 22.6
30 30.0
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Table 2 Resistivity of the films deposited at the substrate
temperature of 200 °C and 300 ‘C as a function of the
area rate of Al by AOSP.

Ts Resistivity (Qcm)
Al (%) 200°C 300°C
0 i) 7
1 7 35.6
5 22.4 27.7
9 23.0 21.8
23 7 7
30 i) 7
37 7 7
51 7 7
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Fig. 1 Film thickness and Al.Os content evaluated by
ellipsometry as a function of the area rate of Al, for the
films deposited at the substrate temperature of 200 ‘C
and 300 °C by AOSP.
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Fig. 2 X-ray diffraction (XRD) spectra of the films deposited
at the substrate temperature of 300 °C by AOSP. The
area rates of Al are 0%, 5 %, and 9 %.
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Fig. 3 Changes of the Full Width at Half Maximum (FWHM)
at the peak originated from ZnO (002) crystal face as
a function of the area rate of Al by AOSP.

Fig. 4 Reflection electron diffraction (RED) of the films
deposited by AOSP. a: non-doping, b: 1 % area rate of
Al at the substrate temperature of 300 °C. d: non-
doping, e:1 % area rate of Al at the substrate
temperature of 200°C.
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Fig. 5 Transmittance spectra of the films deposited at
different area rate of Al under the substrate
temperature of 300°C by AOSP.
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Fig. 6 Changes of optical band gap of the films deposited at
the substrate temperature of 300 °C by AOSP, as a
function of the area rate of Al.
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Fig. 7 Changes of resistivity of the films deposited at the
substrate temperature of 200°C and 300°C by ASP, as a
function of the area rate of Al.
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Fig. 8 Changes of thickness and refractive index of the films
deposited at the substrate temperature of 300 °C by
ASP, as a function of the area rate of Al. As reference,
refractive index of the film deposited by AOSP is
inserted in figure.
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Fig. 9 RED of the films deposited by ASP. The area rate of Al
a: non-doping, b: 1.7%, c: 5.2%, d: 15.6%, €:22.6%, f:
30%, at the substrate temperature of 200°C and g: non-
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300°C.
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Fig. 10 Transmittance spectra of the films deposited at
different area rate of Al under the substrate
temperature of 300°C by ASP.
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Fig. 11 Changes of optical band gap of the films deposited at
the substrate temperature of 300°C by ASP, as a
function of the area rate of Al.
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