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Abstract: Ga-doped ZnO-SnO: (ZSGO) films were deposited by rf magnetron sputtering and their

structural and electrical properties were investigated. In order to fabricate the target for sputtering, the
mixture of ZnO, SnO; (1:1 weight ratio) and GaxOs (3.0 wt%) powder was calcined at 800C for 1 h. The
substrate temperature was varied from room temperature to 300°C. The crystallographic properties and the

surface morphologies of the films were studied by X-ray diffraction (XRD) and Scanning Electron

Microscopy (SEM). The optical transmittances of the films were measured and the optical energy band

gaps were obtained from the absorption coefficients. The resistivity variation with substrate temperature

was measured. Auger electron spectroscopy was employed to find the atomic ratio of Zn, Sn, Ga and O

in the film deposited at room temperature. ZSGO films exhibited the optical transmittance in the visible

region of more than 80% and resistivity higher than 10 Qcm.
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Fig. 1.
films.

XRD pattern of the sputtering target for ZSGO
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Fig. 2. Raman spectrum of the target.
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Fig. 3. XRD patterns of ZSGO films deposited at: (a)
room temperature, (b) 200C and (c) 300C.
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Fig. 4. XRD patterns of (a) ZnO-SnO: and (b) ZSGO

film. Both films were annealed at 600C for 30 min.
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Fig. 5. SEM micrographs of ZSGO films deposited at:
(a) room temperature, (b) 200C and (c) 300C.
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Fig. 6. Optical transmittance of ZSGO films deposited at:

(a) room temperature, (b) 200C and (c) 300C.
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Fig. 7. (ahv)*versus(hv) plot of ZSGO films deposited at:
(a) room temperature, (b) 200C and (c) 300C.

a2y XRD ZAx}s} w
g 22 a2EdE9
a9 62 ZSGOe] %
ZSGOH2 7HA] 7 o o ol A
Atk A4 HolE ae wuAE 9o G (3 B
T (a) Alolel ofge

(Oth)QZA(hl/—Eg) 1)



A7)V AAA 538 8] = A, A24¢8 A8E pp. 641-646, 2011 8€Y: B#H71d & 645

1000

m:Zn0O
®:5n0,
o: unknown

Intensity (a.u.)

200 400 600 800 1000 1200
Raman Shift (cm™)

Fig. 8. Raman spectra of Si substrate and ZSGO film.
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Fig. 9. Resistivity variation of ZSGO films with

substrate temperature.
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Fig. 10. AES depth profile of ZSGO film deposited at
room temperature.
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