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ABSTRACT

SiO; buffer layer (100 nm) has been deposited on PET substrate by electron beam evaporation. And then, 1IZTO
(In-Zn-Sn-0) thin film has been deposited on SiO,/PET substrate with different RF power of 30 to 60 W, working
pressure, 1 to 7 mTorr, by RF magnetron sputtering. Structural, electrical and optical properties of IZTO thin film have
been analyzed with various RF powers and working pressures. IZTO thin film deposited on the process condition of 50
W and 3 mTorr exhibited the best characteristics, where figure of merit was 4.53x10° Q™ resistivity, 4.42x10™ Q-cm,
sheet resistance, 27.63 Q/sq., average transmittance (400-800 nm), 81.24%. As a result of AFM, all the 1IZTO thin film
has no defects such as pinhole and crack, and RMS surface roughness was 1.147 nm. Due to these characteristics,
1ZTO thin film deposited on SiO,/PET structure was found to be a very compatible material that can be applied to the
next generation flexible display device.

7|9E : 1ZTO whu, 13w} vp | ER AW e, PET 7|2 W oS, £ Hwut

Key word : 1ZTO Thin Film, RF Magnetron Sputtering, PET Substrate, Buffer Layer, TCO

Received 06 October 2016, Revised 14 October 2016, Accepted 23 October 2016
* Corresponding Author Seong-Jun Kang (E-mail : ferroksj@chonnam.ac.kr, Tel:+82-61-659-7317)
Department of Electrical and Semiconductor Engineering, Chonnam National University, Yeosu 59626, Korea

http://doi.org/10.6109/jkiice.2017.21.3.578 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/ by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M B
2|2, A H &Y o] 7e R FEUAE taEe
o] 71¢0] & FAE TH =S INEREpS R
o) Aozt feigo] gt nEA Bebae aal
PET (polyethylene terephthalate), PC (polycarbonate),
PES (polyether sulfone) 5-o] o]-8% 31 It} o]e} -
AL ETAE 7| 71ES f2] 7)ol vl 7+
o] AgstaL 7k o] glont 17
.E%@%%ﬂ@ﬂ%%ﬂmﬂﬂl %ﬂ
Mgg 27k olrtL2). E &
S 7hAE 47 Betol 2254 B
£ AR B weg Ues
[34]. ol¢} 7o &
&, £ AEnhg S2517] Mol o
ote] Hh-do] A 2L W) o
SLEHB. o) W & e 7
B8 ol ik oh e, 7%t
o] AxFA I A7 M EA ] XS 7]q1 5}
FAA) §712 o] 9 = (OLED) 2 S8 v A
Zalo] Aol £y WEvron: 94vt Hoty U A
71% £/ o= ¢I3) ITO (In-Sn-O) o] 33
ARE-E|SL QITHA]L U ITO Hhure: 2o Fahe
oF AN ¥ 59 S 7HAAL Q7] wiZel ol &
2 28 &Y AxEro 2 |ZTO (In-Zn-Sn-0) =}
o] &5kl QIti{6]. ITO o] ZnO & 73t 1ZTO Hhy]
Z In0; o] SnO, 9F ZnO &f E-E3}d wjitof 2
A7t el E ol Qg niAgd 25 ZHA Hrk
o] v F29] IZTO vhup2 A 2o 4] F2to] §-0]
sho] ojgh S 7HAH A71A] 9 ek EA4E
-9 9-5k7] wZol] EHAE T AaEYo] axpRY
280l A gs}ri{6-10].

e % w
| -\1
m{u

Je= 9 A7)

o&li
= =
H 2 rlo ;
el Ak

B do Lo

=] ril
ja)
N

0o i
=

i)
>.
uj

N

o

o F

iy

9‘L

oo
& o Tl
N
N

N
2
i)

tr

HU
411 oly
q

N
-~

7o
| o

o

Ly o
oo

=

4; i
32
mlm v

oL
o
ol
Ol
L

g ek fe] 7)ol A 8sHs ol o ol
= ul5A go o]fo] Fout, Hepae 7wl o

5= 0%

3t Qs ol n)Eat ol whetA,
Sl PET Zetss] 712k 9ol A4 W 52
02 Si0, 2 ¥ 202 ZXA]7] ¥, RF u}1y
safEle] WO 1ZTO vk Fstel, A%

3o w2 |ZTO vluto] 1x2 EAT} 7]z 9

O‘IFI-IIEL
l-mr&r

oY |m
g T

WA 4] visks 2kt ol 5 o R 59|
Ala HasHo] 2220 3-8 7 s Akt

7129 98] 7o}t ga), PET 7|32 ol4|Eof 2]
3 7]sko] A E7] wiol, AT FAe= 27t
2~3 29| 25N H S gt F AR x5 Al
% PET 7]3 (125um, Teijin Dupont, TETORON) $j¢i|
ZA oFe 6.5x10° Torr of|A] 228 3.8A/s o] =710
2 AAH] Z2F P8 0] 8-5)0] Si0, B3 =S 100 nm
o FARE F&otglch WH Fo] F2HE PET 7|# 9
o] RF U EE AHET Yo IZTO ¥hah-S $2F
shick 3 1o 1ZTO vhute] 37 2218 AbAls] Lret
ik

Table. 1 Conditions of RF magnetron Sputtering

Base pressure lower than 4.5x10°® mTorr
Ar gas flow rate 20 sccm
Working pressure 1,3,5, 7mTorr
Substrate temperature Room temperature
RF power 30, 40, 50, 60W
Depositing time 10 min.
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—— PET/SiO,/IZTO(200nm) 60W
—— PET/SiO,/IZTO(160nm) 50W
—— PET/SiO,/IZTO(140nm) 40W
—— PET/SiO,/IZTO(120nm) 30W
—— BarePET

Intensity [arb. units]

40 50 60
Degree (20)

Fig. 1 XRD patterns of 1ZTO Films with different RF
powers

—— PET/SiO,/IZTO(130nm) 7mTorr,
—— PET/SiO,/IZTO(140nm) 5mTorr|
—— PET/SiO,/IZTO(160nm) 3mTorr
—— PET/SiO,/IZTO(165nm) 1mTorr,
BarePET

Intensity [arb. units]

4'0 50 60
Degree (20)

Fig. 2 XRD patterns of 1ZTO Films with different working
pressures
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(a) PET/Si02/IZTO 30W, 3mTorr (b) PET/SiO2/IZTO 40W, 3mTorr
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Fig. 3 AFM images of 1ZTO films with different RF
powers

(a) PET/SiO2/IZTO 50W, 1mTorr (b) PET/SiO2/IZTO 50W, 3mTorr

Fig. 4 AFM images of IZTO films with different working
pressures
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Fig. 5 Resistivity and sheet resistance of IZTO films
with different RF powers
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Fig. 6 Resistivity and sheet resistance of IZTO films
with different working pressures
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Fig. 8 Transmittance of PET/SiO,/IZTO films with
different working pressures
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Fig. 9 Average Transmittance & Figure of Merits(®+c)
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