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Abstract

Trivalent ions (Ga, Al, In) doped ZnO films were deposited by DC magnetron sputtering on non-alkali
glass substrate at substrate temperature of 300°C. We used the different three types of high density (95%~)
ceramic sintered disks (doped with Ga,0s; 6.65 wt%, AL, Os; 3.0 wt%, In,05; 9.54 wt%). This study examined
the effect of different dopants (Ga, Al, In) on the electrical, structural, and optical properties of the films.
The lowest resistivity of 5.14x10™* Qcm and the highest optical band gap of 3.74 eV were obtained by Ga
doped ZnO (GZO) film. All the films had a preferred orientation along the (002) direction, indicating that
the growth orientation has a c-axis perpendicular to the substrate surface. The average transmittance of the

films was more than 85% in the visible range.
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Table 1. Deposition condition of GZO, AZO and ZIO

films

Deposition parameters Condition
GZO, AZO, ZIO

Target (Ga,05: 6.65 Wt%, Al,O;: 3.0 wt%,
In,0;: 9.54 wt%)

DC power 80 W

Base pressure ~1X107 Pa

Working pressure 0.8 Pa

Sputtering gas Ar (60 sccm)

Substrate temperature | 300°C

profiler(Dektak’, Veeco)E ©|&3te] 7181,
uto] A7) EA(resistivity, carrier density, Hall
mobility)=> Hall effect measurements(HMS-3000,
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Fig. 1. (a) resistivity and (b) carrier density and Hall
mobility of ZIO, AZO and GZO films deposited
at substrate temperature of 300°C.
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Table 2. Comparison of ionic radius for host atom and
impurity atoms

Tons Tonic radius
Zn™* 0.074 nm
Ga™* 0.062 nm
AP 0.051 nm
In* 0.081 nm

7.89X 107 Qem, 7o) BEE 3.74X 10 ecm™, &
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Fig. 2. (a) XRD patterns, (b) FWHM and grain size of
the zZIO, AZO and GZO fiims deposited at
substrate temperature of 300°C.
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Fig. 3. AFM images of the (a) 120, (b) AZO and (c) GZO films deposited at 300°C.
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Fig. 4. (a) optical transmittance spectra and (b) (chv)’
vs photon energy plots of the ZIO, AZO and
GZO films deposited at 300°C.
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