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Table 1. RF magnetron sputtering system deposition
condition,

Substrate Corning 1737

Target 3 inch GZO target
RF power (12,56 MHz) 25 W
Ar gas rate 50 scem
Base Pressure 1,O><1076 Torr
Working pressure 5.0%x107°, 2.0x107°,
9.0x10™, 6,010~ Torr
Deposition thickness 5, O><107Z (216 nm),
2.0%x107% (210 nm)
9.0x107° (196 nm),
6.0x107 (224 nm) Torr
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Figure 1. XRD patterns of GZO films deposited on
glass substrates with different working
pressure in the range of 20~80°.

o] Crehote,

2 we) S

=1
=

=0

—_

I, ZAxt

18 31L&
9

7geeoll uhE GZO U] XRD wjehe Hoj&
= 34,4570 A c— & WS 2= (002) =)
g,\ Ml:]— c— & WAL Drift 9] “survival of

Alof| o) osfiE 4= Atk [15]. o] Heof w2
K b SRS 38 210 B4 4
R S18) AR, 1 B A
e}, EZL XRD sjRdof A 2Hele
5F 9lo] "ho] AAS| =)
B0 olAEA (002
= ZolAL 5ol 3t} o] A
240] YRS ofoley
clol] Szl 415847 Aele] <l 13
2 e o] ] oll Uk il

FAoltk. offdt AHeh= AFlo] v Y, & o5l 9
S8 vlAE Ao A e, AAsj] L v
7HA] A7gera] Aol Sl olefet Adke A A, 419,

e

Flg

f
A
2

2 5ol Ga Yxpe}F 22§42 YR} a£FHE| o] glojAfo]
o} [16], o]gt M= Aok ARAH L] 4kt Eg s o=
Qlsf 7] olso] vl o e ik festo] o]
L2 7haA]7]7] giEolch HERZEL 6.0x10° TorrolA]
0.32 nmZ 7P W& ZFS BT, 5.0x10 TorroA] 0.36
nm 7P = 7S Btk Fig, 2= 578 o Wl uE

0.38 27

—0—FWHM
I —®—Grain size

0.36 - n\ Y 426
T O O | T
% 25 E
% 0.34 |- ﬁ
E Ju €
z . o g
[ 02 b ./ 1., 0

0.30 L L L L 22

5.0%10-2 2.0%10-2 9.0*10-3 6.0%10-3

Working pressure

Figure 2. Full width at half maximum (FWHM) of (002)
diffraction peak and average grain size (D)
of GZO films with different working pressure,
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Figure 3. Resistivities, Hall mobility and Carrier con—
centrations as a function of working pressure,
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Figure 4. AFM roughness of GZO films deposited on
glass substrates with different working pre—
ssure.
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Figure 5. Optical transmission spectra of GZO films
deposited with different working pressure,
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Electrical and Optical Properties of Ga-doped ZnO Thin Films
Deposited at Different Process Pressures by RF Magnetron Sputtering
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Ga-doped ZnO (GZO) thin films for application as transparent conducting oxide film were
deposited on the glass substrate by using rf-magnetron sputtering system. The effects of
working pressure on electrical and optical characteristics of GZO films were investigated.
Regardless of the working pressure, all films were oriented along with the c-axis,
perpendicular to the substrate. The electrical resistivity was about 8.68x107 ©Q - cm~2.18
x10” Q - cm and the average transmittance of all films including substrates was over 90%
in the visible range. The good transparents and conducting properties were obtained due
to controle the working pressure. The obtained results have acceptable for application as

transparent conductive electrodes in LCDs and solar cells.

Keywords : Ga-doped ZnO, RF magnetron sputtering, Transparent conducting oxide, Process

pressure
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