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Figure 1. Schematic diagram of In—line magnetron
sputtering system.
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3ttt E3 AANEFAAAEAT 4 (Field Emission
Scanning Electron Microscope, FESEM,; Hitachi, S—
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o2 SRlsieln, 7} whte] FREAS st
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=
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I, A#o} 2 nxt
Fig. 2+ 1,450 nm& Z2H ZnO(Al) 2} ZnO(AlGa) v}

Table 1. Experimental conditions for the deposition of
ZnO(AI) and ZnO(AIGa).

Parameters Value

Substrate Soda lime glass (600 %600 %3 mm?)

Target size 1,100 X200 mm”

Ar, Oy gas flow 80 scem, 1,0 scem
Base pressure 8,O><1077 Torr
Working pressure 1x10” Torr
Temperature 160°C
Sputter gun power | 5 kW

. 500 nm, 700 nm, 1,000 nm, 1,200 nm,
Thickness

1,450 nm

Journal of the Korean Vacuum Society 22(3), 2013



DC DIIHEE AmMEHol ofeh tEHA

(002) _
3
i
2
— a
5 E
©
—
= i o) s 0 =
= 2e(degree]
w
E L —(b) ZnO(AlIGa)
)
£
l, (a) ZnO(Al)
1 1 1 1
20 30 40 50 60 70

260 (degree)

Figure 2. XRD diffraction patterns of (a) ZnO(Al) film
and (b) ZnO(AIGa) film deposited at same
condition,
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Figure 3. SEM morphologies of (a) ZnO(Al) films and
(b) ZnO(AIGa) films deposited at different
thickness.

Qg 4 gIgict, ole e A} EA4E4S

ruﬁ
o
i)

o] Z7}ek ANFHel urute] 7 BA3) 1 Aol Lo,
SEM SR ARIoA] 28 AL 1) (b) ZnO(AIGa) 23
2717} (a) ZoO(AD e HIs) AThA o= mlsky 2 e
3ol & 4= 9lolistl, 0|7k Sko] XRD Aol el AA
7] Akt 1 age] AT 1213 (a) ZnO(AD Bt
of Hl3 (b) ZnO(AIGa) Hrete] 2T Aole] o] 20
WA 203 0] whte] FAE A 1T 4 9ol

o] ZnO°l| Gaol =HEH Ga™ o] Zn"2 ATHE WA
Ga—0 (0,192 nm) Ag}o] WY==d|, °]7 Zn—-0 (0.197
nm) B} Aghdol7) et (7], wheha] ¥kato] 2ysfz|aL
Abag-go] Aol B wht ol Agto] Holzl Ao
Abs T,

Fig, 4= Y% 374 24 524 (a) ZnO(ADL}
(b) ZnO(AlGa) BHaFe] Frjof| M2 o] ke] 24 Auts
UERH Aol (a) ZnO(AD-2 BHake] £77} 500 nmoj|A]
1,450 nm& 27} 3 ] o] %X 15 06 cm”/VsollA] 20,56
cm’/Vs o2 2715|901 (b) ZnO(AlGa) BHake] Z4|7}
500 nmol|A] 1,450 nm& 27} & 1] 0|5 %= 19 52 cm”/
VsollA] 22.51 cm?/Vs@ Z7}E]o] Uehgt} & ahaf n=

121



24

m  (a) ZnO(Al)
O (b) ZnO(AlGa) O

= N N
[ee] o N
1 1 1

Mobility [cm®/Vs]

=
o]
1

14 r T T T T T T T T T T
400 600 800 1000 1200 1400 1600
Thickness [nm]

Figure 4. Mobility of (a) ZnO(Al) film and (b) ZnO(AIGa)
film deposited at same condition.
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Figure 5. Carrier concentration of (a) ZnO(Al) film and
(b) ZnO(AIGa) film deposited at same condi—
tion.
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Figure 6. Resistivity of (a) ZnO(Al) film and (b) ZnO
(AlGa) film deposited at same condition,
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(b) ZnO(AIGa) film deposited at same condi—
tion.
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Fabrication and Study of Transparent Conductive Films ZnO(Al)
and ZnO(AlGa) by DC Magnetron Sputtering

Young Ho Son® Seung Hoon Choi®, Joong Jin Park®,
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In this study, we studied the properties of ZnO(Al) and ZnO(AlGa) thin film according
to film thickness deposited on SLG by In-line magnetron sputtering system. XRD, FESEM,
4-point probe, Hall measurement system and UV/Vis-NIR spectrophotometer were employed
to anayze the properties of ZnO(Al) and ZnO(AIGa) thin film. The al films exhibited (002)
preferential orientation with clear peak shape and high intensity. The carrier concentration
and Hall mobility of ZnO(Al) and ZnO(AIGa) thin film were improved with increasing
thickness. The resistivity of both films decreased when the film thickness was raised from
500 nm to 1,450 nm. And then relatively the resistivity of ZnO(AIGa) film was lower than
that of ZnO(Al) film. The transmittance of the films decreased with increasing film thickness
but al films exhibited optical transmittances of over 83.3% in the visible region.

Keywords : ZnO(Al), ZnO(AlGa), TCO, Sputter, In-line magnetron sputtering system
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