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Abstract :

We report on the electrical, optical, and structural properties of indium zinc tin oxide (IZTO) anode films

grown at room temperature on glass substrate. The IZTO anode films grown by a RF magnetron sputtering were

investigated as functions of RF power, working pressure, and process time in pure Ar ambient. To investigate electrical,

optical and structural properties of IZTO anode films,

4-point probe,

Hall measurement, UV/Vis spectrometer, Field

Emission Scanning Electron Microscopy (FE-SEM), and X-ray diffraction (XRD) were performed, respectively. A sheet

resistance of 13.88 Q/[], average transmittance above 80 % in visible range were obtained from optimized IZTO anode

films grown on glass substrate. These results shown the amorphous structure regardless of RF power and working pressure

due to low substrate temperature.

Key Words

.M &

I BE UAEY0Y S58 L0 o2 e
XN FYe E42 XL U= FY & 8L
X, BHEER, KL O0RE S Cryst M0l &
¢l AFB&l0 AL S48l Indium Tin Oxide (ITO) HAR 2
*8 MOIH, Za A8 XU A0 AN CAZ
ol zawiy Y Jgd Ooiee ke 23z
JIE g2l A8 Ch 2L, osel =hEol ENe
HE g3, oo ERLn Ze 2HEL 8N 2
Lt =2 o8 ¢, HHERY S0l 27D AN ITOE O
g += Us 23 HLH S A0 3¢ U
[1-2].

ol ol HAIUMAE
co-doped In,0; @2 & 1ZTO EIAE

B AAHE

HgE

U}o

0Iﬂ

}O'I

=
o
=]

b i o "
O

32 40 Jm

0x

)

[e

5wt % ZnO and 5 wt % SnO,
RF OIJUIEE AN
0183t JIE2 ITOE} SAS ®OA, #E

H ES2 NN 28Il =2 IZTO et gug 4
9ot CH RF IS, HYe=H, m’“l\l?} S8 BE F0
IZTO #1298 S4g HFAGACH

2.4 &
HA IZTO 22 E Ho4510] fIdA R2l JIBHSE 04D
Z 2Z (10min) - OAIE (10min) - HIE*S (10min) -

OIAZEE 2T (2min) =22 ZSMANXEE 8l &

me & Hy

JI 0N 91—:— EESEE HAGAL AHE gl JE
IZTO Et20l &0 U= RF OHIUIEE AHE Al

AHI0 ZEE § IZTO 92 RF IS, Zora, ZFA

: Transparent Conducting Oxide, Indium Zinc Tin Oxide, RF magnetron sputtering,

oin

L

S XAESH et StUCt. J& 12 RF Ot3ui
AHE AAES &S LIEHHE 2OICH RF OFOU
AHEE 0183810 IZTO HUE S&de= S =J|
T 3X10° Torr, Ar Gas & 20 scem, IZTO EF2
JIBAOIS Helse 70 mmE DFGIYUCH BF =2
T 2 BHAIZE 5 mTom, 15822 242 1F
JId IZTO EFUG C21E DAE 50, 80, 100, 120WE
3l BIUSO, 1ZTO ERN0l 20t INet SFA2US
120w, 15222 22 DA™ Al HHAAE 3, 5, 8, 10
mTorr 2 B3t AIRCH 102l 1ZTO ERNG QIOtE ¥

Ao 2HEZ 120W, 5 mTorr 2 22 OH 33
MNZHE 5, 10, 15, 30 B2& HSAIA HAE SHGIAUCH
gtoto] MOIN HEN XN £4HZ 4-point probe, Hall
measurement, UV/Vis spectrometer, FE-SEM, 112l XRDE

0180l EHotALt

OI:Iﬂﬂll'Iﬂl

HE o moIm ¥

g =

e

3. 20 & &

J8 2= RF OIOQUIEE AHE AARSZ 428
IZTO =Hotel EF2U0N QIDtE M SO0 IE M &

HIXg ZDE LIEHH 20ICH J& 200M 1ZTO ErAe It
B 50, 80, 100, 120WZ SIIAIZ0 @2t 1ZTO %%
GIMSD HIMEO ZABS LEHHACH 1ZTO EFO &
JtEl RFINOH 120WQ O SIMED BIXNES 13.88 Q0O
4.02X10* Qcm 9 ¢S LEHHACH

- 412 -



J# 1. RF magnetron sputtering system2 =&

3000
o -~ Sheelresistance
— \—O~ Resistivity
o X 410°
@ . g
£ a0l ® N 73
® 3 AN Ny Z
g P \\ \'\ 410° é
S W N ¢ — <
@ \ — —
(3 100} \‘ a
S
= \ 10° D
Q = O
2 . 3
[ . . . -
40 60 80 100 120
RF power [W]

D8 2. RF power B30 12 SHMED HIHE

i
3]

Transmittance [%]

5 1 L .

300 400 560 600 700 800
Wavelength [nm]

T8 3. RF power H3IH G2 S

J
il
s
=

W
<
x
ol

>

o
&
il
~
-
M=
0

[

> oy M
[
m

r
o

o
&Q
&
on
g =2 U0

e

Y B
%
10

o
0H
A

x MR fo
_%i_l
v

U gy

bl
=)

£l
>

0
pe=
x
[z
B> o0
M
158
£
p=4
= g
in
g oo 0
o2
> 1%y
IS~
10 =
W le]
Je
10 % 5
2%
s
a0

CS UEHHACH

T8 4= RF Y B30 02 1270 2oe &

XIZ LIEHH FESSEM 24 Z0ICH DA 2

Ol RF IHS B30I 2480| 1ZTO #2to)

Of 20ILt B B 22 ZEO| 2D A2
Q

Jl WO 2380 €0LX

2 H

o
0 &

HHe sz

100,

oy

An =2

BIEE P2 1270 22 &2 EBEEE I U
JIHE ez 220 RILHOOIRES HeE &3
e Mg JisdEg BHEL

(a) RF power 50W

(b) RF power 80W

{c) RF power 100W (dy RF power 120W

8 4 RF power S13H0 M2 1ZTO e
£ 5 (FE-SEM)

s

OOl

=
5]
E
£
i
1A%
e
JU
CH
0%
Y
oin
1o
4
¥
%
tob
=

TAEE
B S 2B RF power 120WOHIA 22 13,
02X10% Qrem@ 2 MBI HIME
Bt MIOIMEAE UEILHRICH L&
@o (HOIAM 80% OIAY =2
-SEMZt XRD E&0M 1ZTO =g
18 PERO0 EBOIZIA

&2
B

i)

o

oc &t

10

0

o =

0w
J

>
x
el
0
i
-
m
c ¥
9

=
s

no -m

g

03
sllve

N

2

3]

O

2

W0z 2 10 o

2
0

AL = o
z
e k&2 oy 4N
NSE Y ]

b

&
b

40
o

AEZEL 1IZTO

f

€ o
'«
H"]
2
o A
_O'ﬂ
Iy
-
<

g
10
2 4
it
2
™
J
<!
I
b
%
Mg 1

o
At
o
.
—
o
g
8
o
<
» M

= Hy
10
O =
za
il
)
[}
o
=
HU 710
HY
B
1A

O

=g

D
ra

[1] J-H. Bae, J-M. Moon, J.-W. Kang, H.-D. Park, 1.-].
Kim, W.J. Cho, and H.-K. Kim, "Transpareni, low
resistance, and flexible amorphous ZnO-doped InOs
anode grown on a PES substrate”, J. Electrochem. Soc,
Vol. 154 No. 1, p. J81-I85, 2007

[2] Bhupendra Kumar, Hao Gong, "A study of conduction
in the transition zone between homologous and ZnO-rich
regions in the In203-ZnO system", Journal of Applied
Physics, Vol. 97, p. 063706, 2005



