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Abstract We have considered the influence of electron irradiation on the optical and electrical properties of
In,O,4/Ti bi-layered films prepared with RF and DC magnetron sputtering. The In,O,/Ti thin films irradiated at 600
eV shows the lowest resistivity of 6.9 x 10 Qcm. The optical transmittance in a visible wave length region also
influenced with the electron irradiation energy. The film that electron irradiated at 600 eV shows 82.9% of optical
transmittance in this study. By comparison of figure of merit, it is concluded that the opto-electrical performance of
In,O,4/Ti bi-layered film is improved with electron irradiation.
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Table 1. Experimental conditions

Parameters Condition
Thickness (nm) In,0,, 100, 90 Ty, 10
Base Pressure (Torr) 6x 1077
Deposition Pressure (Torr) 1x107°
(T{‘,‘&,r/’i%}))"wer Density RF35 DC 1.5
Ar Gas Flow Rate (sccm) 10
Deposition Rate (nm/min) 6 1
Electron beam energy (eV) 500, 600, 700, 800
Elon i
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Fig. 1. XRD pattern of In,0,/Ti bi-layered films prepared
under different electron irradiation energies. (a) As

deposited film, (b) Electron irradiated film at 500 eV, (c)
600 eV, (d) 700 eV, and (e) 800 eV.

Table 2. Variation of grain size as a function of electron
irradiation energy

Condition Grain size (nm)

As deposited
In,0,/Ti film 185
500 eV 1.94
Electron 600 eV 3.12

irradiated

In,0,/Ti film 700 eV 4.84
800 eV 6.09

ZHkEke] X SE9E Axolt), Ageox] S
Hhtol| A okgt S)du] a7t HEE oM, A o
YA S71etel wiet iAo A3t In,0,(222)
319 =7} SA AT

Table 20| Scherrer#@A 29102 g+ whte] A
Y Z271D)s Rl

D =0.9 /B Cosb [9]

9 AollA = XA (Cu-kad, 4=0.15406 nm)2
2, B In,04222) 729 ulEoln o= XA
AN EE on|gi),

500 eV Apglo] ZARE vhete] AAY Fv|=
1.94 nme]N o™, 800 eV AAPHo] ZAE Hiute]
Y 271+ 6.09nmZ VI8 ol s 274
d 32719 Sk AR AW uE bheke] Ay
3}l o3t Ao = ALEETH10].



312 THF - A - $047) - oA -

T - 2T - &8 - AdY

Fig. 2. AFM images and surface (RMS) roughness of In,O,/Ti bi-layered films prepared under different electron
irradiation energies. (a) As deposited film, RMS : 0.62 nm. (b) Electron irradiated film at 500 eV, RMS : 0.55 nm, (c)
600 eV, RMS : 0.41 nm (d) 700 eV, RMS : 0.50 nm, and (e) 800 eV, RMS : 0.58 nm.
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Fig. 3. Optical transmittance of In,0,/Ti bi-layered films
prepared under different electron irradiation energies.
(a) As deposited film, (b) Electron irradiated film at 500
eV, (c) 600 eV, (d) 700 eV, and (e) 800 eV.
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Table 3. Variation of electrical properties of In,0, and In,O,/Ti films prepared under different electron irradiation

energies
Condition Carrier Cg{lcen_tgration M(Z)bi_llitsi1 Resijtivity
(x 10 cm™) (cm“V—S™) (x 10~ Qcm)
As deposited In,0, film 2.1 4.7 6.5x 107
As deposited In,0,/Ti film 3.0 10.1 2.6x107°
500 eV 3.4 13.6 19x107°
Electron irradiated 600 eV 4.0 25.9 6.9x10™
In,0,/Ti film 700 eV 49 17.8 72x10™
800 eV 0.4 5.2 35x107

Table 4. Figure of merit of In,0, and In,0,/Ti films prepared under different electron irradiation energies

Condition Transmittance Sheet resistance Fig}lre o_f1
(%) ©0) Merit ()

As deposited In,0, film 76.1 650 1.0x10™

As deposited In,0,/Ti film 70.4 260 L1x10™

500 eV 79.8 190 55x10™

Electron irradiated 600 eV 82.9 69 22x107

In,0,/Ti film 700 eV 82.2 72 19x10°

800 eV 80.3 3,500 3.1x107°
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