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Abstract

Ga-doped ZnO (GZO) single layer and SiO./GZO bi-layered films were deposited on Polycarbonate(PC)
substrate by radio frequency magnetron sputtering. Influence of the structural, electrical, and optical properties
of the films was considered. We have considered the influence of electron irradiation energy of 450 and

900 eV on the stuctural, electrical and optical properties of SiO,/GZO thin films. The optical transmittance
in a visible wave length region increased with the electron irradiation energy. The electrical resistivity of
the films were dependent on the electron’s irradiation energy. The SiO,/GZO films irradiated at 900 eV were
showen the lowest resistivity of 7.8 x 10 Qcm. The film which was irradiated by electron at 900 eV shows
84.3% optical transmittance and also shows lower than contact angle of 58°in this study.
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Fig. 1. Schematical of RF magnetron Sputtering and Electron beam System.
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Table 1. The deposition conditions of the SiO,/GZO
thin films

Gz0 |  sio
Base pressure (Torr) 5x107°
Working pressure (Torr) 1x107
RF Power (W/cm?) 4 ‘ 5
Gas (SCCM) Ar 10
Sputter yield (nm/min) 65 | 07

Table 2. Surface treatment conditions of the SiO,/GZO
thin films

Base pressure (Torr) 6x10°
Working pressure (Torr) 7107
RF Power (W) 450
Gas (SCCM) Ar 10
Grid Voltage (eV) 450, 900
Irradiation time (min) 20
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Fig. 2. Optical transmittance of electron irradiated GZO

and SiO,/GZO films with different electron

energy.
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Fig. 3. XRD Pattern of the electron irradiated GZO

and SiO,/GZO films with different electron
energy.
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Fig. 4. Sheet resistance of electron irradiated GZO and
Si0,/GZO films with different electron energy.

7101 9% Bragg IJAAEE oJu]gitt. A
A} 0]79] 8i0,/GZO0 vtEte] AR Z71E 12 nm

O 450 W-900 eVE AL A} uluke]
ARY A7) 23 nmE Z718131 T
olH gt A WS A FAbel o]sto

o] doUA|7F FiEs] FEE] At &
HolFo R Hﬁﬂi‘rﬂl -JOH ?‘é% A7)7} Z7Ve}
a “494 T7F Ftske Aew dEA o

O who] 714 E*é%i}z— Aolr 7] ¢)s}o]
432 BRAZYEA7E o838t HAYS S5t
°ﬂE} 29 49} 7ol 8i0, 71AFe] =Y Eell wt
AR o] F7F ATk olelg A0S dotEr] 9
3] Hall effect =4 7] o] &35l o]E% @ AHa}
dxE FA i 39 et A3 o] Sio,
NS YA F%S o 2o Aspd=rr A
oz FA volded, Sio, 714Fd o8] &
7k e eAadzke] GZo v yEE £ ¥
ke AR St detdzst dHos 24 9

Aow AtsEny.
G A FARIUA Y wE Si0/GZou
o] ANAEAL AR A} o] vhho e 1.5 %
10°Q-cmo] 121 900eV HAR FAF F 7.8 x
107 Qcmi At AFE By o= AR %
A7y Aastal Aol At A7 IAERT) 3
AEl= Ao =w /\]-E_%E}u)
FrAF AR 2H2

™

A F7heh 7hA%

(d)

(©)

Fig. 5. AFM image of 2 x 2 um? region of the GZO and
SiO,/GZO films irradiated with different electron
energy. (@) PC/GZO, RMS:3.1 nm (b) PC/
SiO,/GZO, RMS: 2.8 nm (c) Electron energy
450eV, RMS: 2.2nm (d) Electron energy
900 eV, RMS: 1.2 nm.
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Table 3. Effect of SiO, buffer layer and electron irradiated energy on the electrical properties of GZO film

Carrier density (10*-em™) |  Mobility (cm>V~"-S™) Resistivity (107-Q-cm)
PC/GZ0O 4.54 1.69 8.11
PC/Si0,/GZO 2.87 1.48 14.92
PC/Si0,/GZ0O(450 W-450 eV) 3.00 2.00 10.41
PC/Si0,/GZ0O(450 W-900 eV) 3.27 2.45 7.78
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Table 4. Variation of FOM as a function of electron irradiation energy

Sheet resistance (£2/sq.) Transmittance (%) FOM (107-Q™)
PC/GZ0O 811 79.1 1.17
PC/Si0,/GZ0 1492 80.9 0.82
PC/Si0,/GZ0O(450W-450eV) 1040 82.0 1.32
PC/Si0,/GZO(450W-900eV) 782 84.3 2.24

© (d

Fig. 6. Contact angle image of GZO and SiO,/GZO
films irradiated with different electron energy.
(@) PC/IGZO (b) PC/SiO,/GZO (c) Electron
energy 450 eV (d) Electron energy 900 eV.
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