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Abstract: We have studied structural, optical, and electrical properties of the Al-doped ZnO (AZO) thin films
being usable in transparent conducting oxides. The AZO thin films were deposited on the corning 1737 glass
plate by the RF magnetron sputtering system. To find optimal properties of AZO for transparent conducting
oxides, the RF power in sputtering process was varied as 40 W, 60 W, and 80 W, respectively. As RF power
increased, the crystallinity of AZO thin film was decreased, the optical bandgap of AZO thin film increased.
The transmittance of the film was over 80% in the visible light range regardless of the changes in RF
power. The measurement of Hall effect characterizes the whole thin film as n-type, and the electrical property

was improved with increasing RF power. The structural

, optical, and electrical properties of the AZO thin

films were affected by Al dopant content in AZO thin film.

Keywords: Al-doped ZnO, Transparent conducting oxide, RF magnetron sputtering, RF power

1. M B

AAY HaZeel Agagd 4¥, AW 2
Flexible t]=Z#lo] A7l gatgel we} oje]
F tazdol 74 82 T4 }

T =1
. transparent conducting oxide) 2] A|Z7]|& 2 A7}

of thAl Azl JhEo]l g€ [11

a. Corresponding Author : kimses206@hanmail.net

u} OJE'%
dEe =54,
oAl dztel JAFFH FA9 P Fo
okt 9lt} [2]. o83 ITO ¥ S Hst ¢ Ude A
2 AEZE SnOv ZnO:Al (AZO) o Jd3 &

S Eoll dig A7t o] Fo A Yot [3l.

< Hrtek EA



178 J. KIEEME, Vol. 24, No. 3, pp. 177-181, March 2011: J.-W. Kim et al.

I Foll 53] AZO & A E JHAFA oY
oA e FRAI ARl st A EHeh=
uhell gk -4 o] %3’—, du7tAoe] vluA vk
A 5oz E o ITO & Ay $18 A2 A3
shrhal o AR AL gk [4].

AZO °l B, Al, Ga, In ¥ 2 M= 9425 =4
Al, o] WkA]F&] polm <Qlate] AZO 27 el 2
A8 = Zn Al EEE YAEC] AEE e

ur

Hgol X AAE sty o aEsHA ok wEkA, 8
o] A7) AEZ=rF s Aol kAl 99l
A AZO vrars A =g 4 ot [5-7]

AZO ¥FeA|#2 molecular beam epitaxy, RF

magnetron sputtering, chemical vapor deposition,

O

J

O

=

Sol-gel 18] 3L pulsed laser deposition & "% t%
gk o g o]Fojx 3 r} [8-12]. o] WHE &
o]

g RF magnetron sputtering = & WHEA] T
A 7 Bol zole W F9 shuE FA7F ke
3, =2 SERHEY H WA s ds e

FHel ATh

B o= RF magnetron sputtering < ©]-83} ¢
corning 1737 §¥71% 9 AZO vt+s =&}
X-4 3d%47] (XRD), ¥9A¥w7%4 (AFM), Hall
4, F3%, XPSE o] &3t uvtuts &4 F43to
RF #¢]ell W& J3Fs Lolr gkt

HEH

2. 83 WY

ot

o=
jus)

Aol A= RF magnetron sputtering “&H]
&to] corning 1737 +#71% $lol AZO w=hdt
st ZuE fE7|He oA E, WY 1

Tow i AF ¥ ﬁ/\] A g

S 1.0x10° Torr °]at& X
oz 2 wi%e] ALOYF £3

2 B4 Zn0 BHAS AFEEHS

o sl 20~50 nm/min 9] S 3
m A}, vbak =2 A ¥LS

o,
Roto

D ofN ol
IR T O
ke

o

=

P

N

o

o

lo

02i

>

Ar 50 sccm & A& o, Aol Iy
T ek AR e HEE a}o] WE ol xds
=3l 20 mTorr & FASEE ). g4 7]
% Aol ¢ 72l 55 mm °] 1L RF 9]l 40 W, 60
W, 80 W=z W3lE Fof ’?z‘ﬁ% APt RE
AZO wrepe Aol A F2ekelar i 1] X}*ﬂé} %l
A ol yEuddth ARt whke] A 9o

Table 1. Processing conditions of AZO films.

Target 3 inch AZO target 99.999%
Substrate Glass(Corning #1737)
Target-substrate
. 55 mm
Distance
RF Power 40 W, 60 W, 80 W
Process Gas Ar (99.999%) : 50 sccm
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Working pressure 2.0x107 Torr
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Fig. 1. XRD patterns of AZO thin films deposited on  Fig. 3. Optical transmission spectra of AZO films deposited

glass substrates with different RF power. with different RF power (insert : optical energy bandgap).
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Fig. 2. AFM images of AZO films deposited on glass Fig. 4. Al dopant content of AZO films deposited with
substrates with different RF power (a : 40W, b : 60W, ¢  different RF power.
: 80W).
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