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Surface morphology and electrical properties of ITO thin films
fabricated by RF magnetron sputtering method

Sung Yeol Kwon®

Abstract

ITO (Indium Tin Oxide) thin films have been fabricated by rf magnetron sputtering with a target of a mixture In,O,
(90 wt%) and SnO, (10 wt%). 1TO films were sputtered with substrate temperature from 30 to 300 °C and working pressure
from 1 to under 0.1 m Torr. ITO thin films surface morphology and electrical properties analyzed by SEM Photographs,
and X-ray diffractions patterns. The resistivity of ITO thin films was 1.8 x 10" (Y/cm.

Key Words : indium tin oxide (1TO), thin films, rf magnetron sputtering, surface

1. M

o
3o
gy

o [

A
23
)
o
o
2

il
2

o
—
O
v}
SE

my
o
o
2
o
>
o

o Rt

:

1110:
. 2
VN
fil o
4;; %
o |o
ol
:Oé

>
e W g

o

» T

Y
>,

3% o ¥ o
T
)
el
4

r
e tg tlo
2=

x
i)

[

o
i
o
o
2
1o
2
)
o,
2
o

Rl

R

Rl

i

=g stk 34} 71322 E 30, 125, 190,
255 2 300 °CE £417195 1, 0.1 2 0.1 mTorr ©]8}
2 3l Az sl on ol Az wE [TO
uheke] BAdele] wslt ¥ A7 542 =AM

FA et 7 7)Ao A &3¢ 8H5-(Division of Electrical Control and
Instrumentation, Pukyong National University)

"Corresponding author: sungyeol@pknu.ac.kr
{Received : November 28, 2005, Accepted : January 10, 2005)

2. Alg g

o

ES
F 713 ITO ¥ A2k ff vl EE &~
WE Y Yoz A= St £ dgdo] AMH el
£ In,0; B2l Sn0.8 ZH2} 90 wi%e2} 10 wt%Z 3
o Azttt gl &2 4inchold 7[R g2 e
10 x 20 x 0.5 mm&] Achell#81 &2 ALstdth ITO
3 Arvte] FZabe 7|He v ZF4 AFH, oAl
B A kg AlE, 230 A3, 28x oA S5
= M3 sl vl eko. 2 A blowing & BEHR A
o g Azsle] Brio] 7iEE 7B ehS ARS-ERTE

3] ARE f vIEWER AHEd #xs A9
B} (sputtering up) W4olH ezl 7]Hate] Aele
Sem$ith FAE7AZE olRE S AREEINeH /g
2w dAAE ANt F4 8t 1TO 5 A
Fuke 7|ehe g 30 FE) 300°CE s #9071
e Im, 0.1m % 0.1 mTorr ©]3} #9171} A =]
Eie v l=

A2 1TO vhete] 7= a-step 100 (Tencor Co.)
o2 #AENoY ITO #3 AEute] +2E 24}
7] 918} XRD(RIGAKU D/MAX-2500yS A&ttt
T3 HAZBEHE A 98] SEM(HITACHI S-
41005 AHg-stel o, Al2bE e} Agkg WA TS

~ 71—



72

e}

o,

Hall &3} 28] A=t

3. &%t ¥ O3

3.1. ITO &gte| MI1H E4

ITO ¥hete] 542 9 S3A] In,0:98] Abart 28
ol AdAAEE e YAt o] FAXH, A7)
Snel A7ise] 2 AZ|A= EAL o /AATIE A
oz 4 A YtH o] o] FZ ITO & F2H4]
w2 S2AE2 FAE A9 In0y7t AHAas) FET]
gslo] aleiekE Al Atslet F2E o] 2A Hu=z
71AE5A0] VA A =12 & &
o Aol 7)1 A4S Fo
A3 A7IHMEEA o] #et=y st He] A
g EAdo] At A Aol

A B Ao 1.0~14 Afsec & ZHEE F
7 1000~9000 A®] ITO Bt2He S2Fsttt. S3H4] 7]
Ides, 29719 ¢ €48 250 & AV|dER
9 FE3 BEAS 2T 44 713228 30
~300 °CE HslA7]HA Z+ 27004 9] A2 ITO B}
o] AJH-E 450 °ColA EAE] st EAT] oA &
& AE) v B2 515t

O 12 7)1 EE E 9971 Soll whE 1TO whete]
Agta-g vERd Zojot N Here 971 2 B4
gade uE Aago HssE FAEY] Y5t 7|
LEE 30, 125, 190, 255 & 300°CE EY714S
Im, 0.1m 2 0.1 mTorr ©]3}2 3t 1000 A 7 ¢}
ITO Bt AAHE A 23t bzt ) d 3 Gxe]+
9] Ag&-& A3 £971% 0.1 mTorr 71H2%
255°Co| el A ak7ke] A g F7HE ERE A ol
floje= thE RE R0 713 27t &8t
wet Aekge] A4S B

Im, 0.1 mZ 0.1 mTorr ©]3} Z}z}he] £917] Lol
AZE 1TO B2 450°C A BY7)100A 1417+ &
g & Aggg SR EAE T A&
dxjg sr)ducl @43 HolESS ¢ ATk
71 F 0.1 mTorr 7] #H-&= 200°Co A €A 2l d
7.58 x 107% (Vem® A &-&0] A% 470 x 107
cml. 2 ol

2y 2= €A 259 slglo](carmrier) =& YERY
3 9k 2343 0.1 mTorr® 0.1 mTorr ©] 3ol A] |
29 ITO 2He] 7lge] FEe & Alo|& Holx ¢
otk 1 mTorr| A& 71825 125 °Col| A 2F7ke] 7Y
glo] Fxe| ZhavE JeER A A JERl A At
AAH o2 Ao FEE 7H2Ee} 4SS v

o M1 o> o

¢

A X e+3) =) #1548 A 13, 2006

[o=]
=
10
o —— 1 mTorr
104 —0O— 0.1 m Torr
- —A— under 0.1 m Torr
10" 4 \g;<;
z T~
2 0] o—¢§
£ 10 A
|72
2
10°
10 4
10° T T T T T T
0 50 100 150 200 250 300
Substrate Temperature
(a) before annealing
Py
10%4 —0--1m Torr
—0—0.1m Torr
o —&— under 0.1 m Torr
o a
_ \ \D A
£ A
2 1074
é O\o
74
10
T

0 50 100 150 200 2%0 300
Substrate Temperature
(b) after annealing
J8 1. & 71wes 9 97 ol wE ITO Hhee] A
&
Fig. 1. Substrate temperature vs. Resistivity.
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Fig. 2. Substrate temperature vs. 712]®] concentration.
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Fig. 4. Patterns of X-ray diffraction at 0.1 mTorr.
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Photo. 1. SEM photograph of ITO thin films.
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Photo. 2. SEM photograph of ITO thin films.
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