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Effect of Annealing on the Structural, Electrical and Optical Characteristics
of Ga-doped ZnO(GZO)films
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Abstract

In this study we present the effect of annealing temperatures on the structural, electrical and optical
characteristics of Ga-doped ZnO (GZO) films. GZO target is deposited on corning 7059 glass substrates
by DC sputtering. and then GZO films are annealed at temperatures of 400, 500, 600 °C in air ambient
for 20 min. in this case of as-grown film, it shows the resistivity of 6x107! Q-cm and transmittance
under 85 %, whereas the electrical and optical properties of film annealed at 500 °C are enhanced up to

1.9x1072 Q-cm and 90 %, respectively.
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Table 1. Deposition condition of Ga:ZnO film.

Parameter Value
Target GZO
DC magnetron sputtering

Power mode Power : 60 W

Base pressure 6 x 10" Pa

flow gas Ar - 20 sccm
Substrate distance 60 mm
Film thickness 300 nm

temperature Room temperature
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Fig. 1. XRD pattern of GZO thin film as a

function of the annealing temperature.
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Fig. 2. The SEM image of GZO thin film
according to the the
annealing temperature.
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Fig. 3. Optic transmittance spectra of the
GZO films in accordance with the

annealing temperature.
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Fig. 4. Electron concentration, Mobility and
Resistivity of GZO films in accordance
with the annealing temperature.
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Fig. 5. The RMS surface roughness of GZO
films in accordance with the annealing
temperature.
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