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Abstract

To prepare the transparent electrode for electronic devices such as flat panel or flexible displays, solar
cells, and touch panels; tin doped In,O; (ITO) films with low resistivity and a high transparency were fabricated
using a facing target sputtering (FTS) system at the various oxygen gas flow rate. The carrier concentration
and mobility of ITO films were measured by Hall Effect measurement. And the transmittance was measured
using the UV-VIS spectrometer. As a result, we can obtain the ITO thin films prepared at 10% oxygen
gas flow ratio, thickness 150 nm with transmittance 85% and resistivity 8.1x10™* Q-cm and surface roughness

5.01 nm.
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Table 1. Deposition conditions of ITO thin films

Parameters Conditions
Base pressure 2.66x107° Pa
Working pressure 0.133 mPa

Substrate Soda-lime glass, PET film
Target Indium tin oxide (SnO, 10 wt.%

Target-substrate distance | 500 mm, 100 mm
Power DC 500 W
Substrate temperature
Gas ratio (Ar : O»)

Room temperature
0; (0, 5, 10, 15, 20%)
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Fig. 1. Schematic diagram.

d 1% (o)l Hehd AHzlo] s=9 olske] 4
et #AZE AEE & & Ak &
o] fol 10%7HA] F7Hde= 1

b ZAAaE Holi )

Y 10% o)/de] Ata 7k f-3
= HIA o] 7 Kol Ut o= 2)
o] Abh FFo] 7HAaMl ol w e HYd
I Ao FIHR Q1% JiEo] F=e FA4% 7
48} o] FEe] E3} wfie] vA o] Frtste A
oz A7bE,

Tk e 713 Alo]] ARlE 50 mme} 100 mm
2 e "o #7H 548 HHe2 e
ok AbA TR {EE7E 10% ol W v]Age]
F7tehe Y3 AFS Boli YARE Z2 Ak
7F2 53] 15%Y w50 mme} 100 mme] 8] A8}
ztol= B 713 Atole] A FUEE Qg 7|3
o Egste AHEE YAESY AUA|I7F FdFH L
2 A Hal o] 2113 713 ZHoA e &
gk 2t YRS ZHA] Raled 5= EAlE v
Atz 2FEe] Aol 9% vi-E ZviE AlEHET)

g 2& Ak 7k ] wsle) welk 713 e
A A 50mm Z2ZA F2E ITO whete| Fgf
2 EAL vehd Aottt 2yl yehd vie}l 7
o] Abh 7k HEH] 10%$F 15%¢ A 7HAF
JdAox e BFHES 80% oS Holx lom
A I 550 nmo| A o] BEIEL 90% oS
RHoli Qith dwtzxow FEFHE AHEH I
sTh(absorption edge) G oA 9] FEIAEL T
I e 2oz Fojxtl.

of
12
=
>

T = Aexp(—at) (1)



146 HEE 9)/3=%H

ok

3} 40 (2007) 144-148

0.010
-{3-glass 100mm
0.009 |_A_PET 100mm N
0.008{ |-} glass 50mm /‘/.A
'E' —/\— PET 50mm S
G 0.007 A
S 0008 ,‘/f/
£ 0.005- a0 i
> . "/
» 0.004
2 0003
(4
0.002
0.001 -
T T T
5 10 15
Oxygen gas flow rate [%]
(a)
1E21
-{3- glass 100mm
o -\- PET 100mm
£ —[}—glass 50mm
=2 ~/>~PET 50mm
=
9
ol
g 1E20 4
[
[
(2] .
c BN
g
5 B
=
1]
(&
1E19 M T T T T ¥
4 6 8 10 12 14 16
Oxygen gas flow rate [%]
(b)
50
-0--glass 100mm
--A--PET 100mm
—{ 1 glass 50mm
40 N PET 50mm /\

30 ~

20

Mobility [cm*/Vsec]

Oxygen gas flow rate [%])
(©)

Fig. 2. Electrical properties of ITO thin films with oxygen
gas flow rate.
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Fig. 3. Optical transmittance of ITO thin fims.
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Fig. 6. XRD patterns of ITO thin films.
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Fig. 5. Surface morphology of ITO thin fims.
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