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Abstract

Transparent ZnO/Ti/ZnO (ZTZ) tri-layered films were prepared with radio frequency (RF) and direct
current (DC) magnetron sputtering on the glass substrate. The thickness of the ZnO and Ti films was
kept at 50 and 10 nm to consider the effect of the electron irradiation on the crystallization and opto-
electrical properties of the films.

From the XRD spectra, post-depostion electron irradiated films showed the characteristic peaks of
Zn0(002) and Ti(200), respectively. the observed grain size of the ZnO(002) and Ti(200) enlarged up to
18.27 and 12.16 nm at an irradiation condition of 750 eV. In the figure of merit which means an opto-
electrical performance of the films, as deposited films show a figure of merit of 2.0x 10> Q°', while the
films electron irradiated at 750 eV show a higher figure of merit of 5.7x10> Q.
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Fig. 1. XRD diffraction pattern of ZnO/Ti/ZnO films.
(a) As deposition, (b) 250eV, (c) 500eV, (b) 750eV.

Table 1. Magnetron sputtering and electron irradiation conditions of ZnO/Ti/ZnO (ZTZ) thin films.

Magnetron sputtering conditions

Base pressure (Torr) 1.5 x 10°
Deposition pressure (Torr) 2.1 x 107
ZnO RF power (W/cm?) 4.0
Ti DC power (W/cm?) 2.0
Ar gas flow rate (sccm) 12
Deposition rate (nm/min) Zn0; 5.0, Ti: 3.0
Substrate-target distance (cm) 7
Film thickness (nm) 50/ 10/ 50
Electron irradiation conditions
Working pressure (Torr) 1.5 x 10™
Irradiation time (Min.) 10
Irradiation energy [eV] 250, 500, 750
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Table 2. Grain size of ZnO(002) and Ti (200) on the ZTZ films electron irradiated at different electron irradiation energy.

FWHM Grain size . FWHM Grain size
Zn0 (002) | 260 (Deg.) (Deg) (o) Ti (200) | 26 (Deg.) (Deg) (am)
(a) 34.02 0.598 13.90 (a) 47.04 0.838 10.35
(b) 34.00 0.549 15.14 () 47.03 0.788 11.00
(0 34.00 0.494 16.83 (0 47.03 0.750 11.56
(d) 33.98 0.455 18.27 (d) 47.02 0.713 12.16

Fig. 2. Surface RMS roughness of ZnO/Ti/ZnO films. (a) As deposition, (b) 250eV, (c)

500eV, (b) 750eV.
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Fig. 3. Visible transmittance of ZnO/Ti/ZnO films. (a) As
deposition, (b) 250eV, (c) 500eV, (b) 750eV.
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Fig. 4. Optical band gap of ZnO/Ti/ZnO films. (a) As
deposition, (b) 250eV, (c) 500eV, (b) 750eV.
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Table 3. Figure of merit(FOM) of the ZTZ films electron
irradiated at different electron irradiation energy.
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