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Effect of Electron Irradiation on the Properties of GZO/TiO, Thin Films
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*School of Materials Science and Engineering, University of Ulsan, 680-749, Korea
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Abstract \We have considered the influence of electron irradiation energy of 300, 600 and 900 eV on the stuc-
tural, electrical and optical properties of GZO/TIO, thin films prepared with RF magentron sputtering. The optical
transmittance and electrical resistivity of the films were dependent on the electron’s irradiation energy. The elec-
tron irradiated GZO/TiO, films at 900 eV are grown as a hexagonal wurtzite phase and the resistivity is decreased
with electron irradiation energy. The GZO/TiO, films irradiated at 900 eV shows the lowest resistivity of 4.3 x 107
Qcm. The optical transmittance in a visible wave length region also increased with the electron irradiation energy.
The film that electron irradiated at 900 eV shows 82% of optical transmittance and higher work function of 5.18

eV in this study.
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Fig. 1. SEM image of as deposited GZO/TiO, bi-layered
film.

Table 1. The deposition conditions of the GZO/TiO, thin
films

Condition TiO, | GZO
Base Pressure (Torr) 7%x107
Working Pressure (Torr) 1x107
Target Power (W/cm?) 5 ‘ 4
Ar Gas Flow Rate (SCCM) 10
Deposition Rate (nm/Min.) 3.3 ‘ 7.2

Table 2. Effect of TiO, buffer layer on the electrical
properties of GZO film

Carrier - .
. Mobility Resistivity
Concentration | ey 1) | (x10° em)
GZO 24 0.8 3.1
(’}I‘lz(? / 2.6 1.2 2.0
2

wpEke] 714 54 wsks VYeRiSIth. GZO/TiO,
whako] GZO ¥H2H3.1 x 1072 Qem)R.oh At o=
S HIARRS BQJo A, SHE TIO, HHho] -
GZO ®fe] 7] AEEE AAFS & F A
Act.
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o 7P =& olYRAIE 2= 900 eV 17401]*1‘—
H A& 43x10° Qem, HEEE 57 %109 cm™,
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Fig. 2. Variations of electrical properties of GZO/TiO,
films post-deposition electron irradiated under different
electron beam energies.
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Fig. 3. XRD pattern of GZO and GZO/TiO, films
prepared under different electron irradiation energies.(a)
As deposited GZO film, (b) As deposited GZO/TiO,, film,

(©) GZO/TiO, film irradiated at 300 eV, (d) 600 eV, (e)
900 eV.
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Fig. 4. Optical transmittance of GZO and GZO/TiO,
films prepared under different electron irradiation
energies. (a) As deposited GZO film, (b) As deposited
GZO/Ti0, film, (¢c) GZO/TiO, film irradiated at 300 eV,
(d) 600 eV, (e) 900 eV.
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Table 3. Variation of grain size as a function of electron irradiation energy

Electron irradiation energy Full width at half maximum (FWHM) Grain size (nm)
As deposited GZO film 0.98 8.4
As deposited GZO/TiO, film 0.95 8.7
Irradiation at 300 eV 0.87 9.6
GZO/Ti0, films Irradiation at 600 eV 0.82 10.1
Irradiation at 900 eV 0.62 133
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Fig. 5. Comparison of work function of the films. (a) As
deposited GZO/Ti0, film, 4.47 eV, (b) Electron irradiated
GZO/Ti0, film at 900 eV, 5.18 eV.
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