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Study on GZO Thin Films as Insulator, Semiconductor and Conductor
Depending on Annealing Temperature
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Abstract To observe the bonding structure and electrical characteristics of a GZO oxide semiconductor, GZO was deposited
on ITO glasses and annealed at various temperatures. GZO was found to change from crystal to amorphous with increasing
of the annealing temperatures; GZO annealed at 200 °C came to have an amorphous structure that depended on the decrement
of the oxygen vacancies; increase the mobility due to the induction of diffusion currents occurred because of an increment of
the depletion layer. The increasing of the annealing temperature caused a reduction of the carrier concentration and an increase
of the bonding energy and the depletion layer; therefore, the large potential barrier increased the diffusion current dna the Hall
mobility. However, annealing temperatures over 200 °C promoted crystallinity by the defects without oxygen vacancies, and then
degraded the depletion layer, which became an Ohmic contact without a potential barrier. So the current increased because of
the absence of a potential barrier.
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Table 1. Conditions for GZO processes.

Substate ITO glass
Target GZO
Equipment Sputtering
Initial vaccum 3*107 Torr
High vaccum 5%107 Torr
Vaccum during the deposition 1.2*107 Torr

Gas for plasma Oxygen 16 sccm

Time 10 minute
Annealing temperature, time, 100 °C, 200 °C, 300 °C,
400 °C, 10 Min.
Annealing ambient atmosphere
RF power 70 W
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Fig. 1. Physical-chemical characteristics of GZO, (a) XRD pattern, (b) O 1s electron spectra.
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Fig. 2. Optical-electrical characteristics of GZO, (a) PL intensity, (b) Capacitance.
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Fig. 3. Current-voltage characteristics of GZO with various annealing temperatures, (a) =5 x 10*A<I1<2x 107 A, (b) -5 x 107’
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Fig. 4. Electrical characteristics of GZO, (a) contact properties with
various annealing temperatures, (b) Hall measurement.
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