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Characteristics of ITZO Thin Films According to Substrate Types
for Thin Film Solar Cells
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ABSTRACT

In this study, ITZO thin films were deposited on glass, sapphire, and PEN substrates by RF magnetron sputtering,
and their electrical and optical properties were investigated. The resistivity of the ITZO thin film deposited on the glass
and sapphire substrates was 3.08x10-4 and 3.21x10-4 Q-cm, respectively, showing no significant difference, whereas the
resistivity of the ITZO thin film deposited on the PEN substrate was 7.36x10-4 Q-cm, which was a rather large value.
Regardless of the type of substrate, there was no significant difference in the average transmittance of the ITZO thin
film. Figure of Merits of the ITZO thin film deposited on the glass substrate obtained using the average transmittance
in the absorption region of the amorphous silicon thin film solar cell and the absorption region of the P3HT : PCBM
organic active layer were 1052 and 9.28x10-3 Q-1, respectively, which showed the best values. Through XRD and
AFM measurements, it was confirmed that all ITZO thin films exhibited an amorphous structure and had no defects
such as pinholes or cracks, regardless of the substrate type.
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Fig. 1 Optical transmission spectra of ITZO thin fims
deposited on various substrates
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Fig. 5 X-ray diffraction patterns of ITZO thin films
deposited on various substrates

0]}5 In203 ?}_lﬂoﬂ SnOz 9/]’ Zl’lOvo/] %:851'*3
(immiscibility) w&ol] ITZO whato] G2 A S
Zk7) o2 Buwa rii6].

v.d =2

Ao E 1FY O EE AvEY Yoz
2], Algtolo}, PEN 719 $joll ITZO wuks Zs)
o 719 T/l W Ay 9 Fehd 5EAS Al
At o) nigo® uhuty gokdx| =2 °l &
sz MOﬂD} el Atstele] 7]ak9lol T2t
g 1TZ0 Hhate] v a-e 247 308x10* 7 3.21x10*

¢ kel PEN 7]l
233 1TZ0 wrete] ]4ahe 736x10 " Q-cm v}
7]—o] ;q 7]Z—l E_}ﬂo]
7198 5l

]X—]zl Na;‘}

800nm)el A o] A

O
i
@mgazzi

2 ox -y 1T EQ

|
of & Aol7k gisieh
ulo] Uﬂxﬁﬂ o B)%

A BE I1TZ0 i‘%ol Hl é_ F2E M 28

14
o
N
&
o
o
j‘Q,
*
jp
o
i
i
i
f
=
ol
Y
s
-
N
@)

T?.
+
>,, ’-U
Z
o
e
ofy
Zi
ol
@)
JE
=)
lo,
o,
o
rir

Jm 19 %9

B oATE Ea) vAZ ITZ0 dheto] wbuld] gjok
AR Fofol A g F-835A AHEE F o A}
¥tk

References

[1] O. Mahian, E. Bellos, C. Markides, R. Taylor,
A. Alagumalai, L. Yang, C. Qin, B. Lee, G.
Ahmadi, M. Safaei, and S. Wongwises, “Recent
Advances in Using Nanofluids in Renewable
Energy Systems and The Environmental
Implications of Their Uptake,” Nano Energy,
vol. 86, Aug. 2021, pp. 106069.

[2] R. Klaimi, S. Alnouri, M. Hindi, and F. Azizi,
“Optimization =~ Techniques  for  Coupling
Renewable/Hybrid ~ Energy  Options  with
Desalination Systems for Carbon Footprint
Reduction,” Chem. Eng. Res. Des., vol. 151,
Nov. 2019, pp. 270-290.

[3] F. Schindler, A. Fell, R. Miiller, J. Benick, A.
Richter, F. Feldmann, P. Krenckel, S. Riepe, M
Schubert, and S. “Towards the
Efficiency Limits of Multicrystalline Silicon
Solar Cells,” Sol. Energy Mater. Sol. Cells, vol.
185, Oct. 2018, pp. 198-204.

[4] C. Wronski, B. Roedern, and A. Kolodziej,
“Thin-Film Si:H-based Solar Cells,” Vacuum,
vol. 82, issue 10, June 2008, pp. 1145-1150.

[5] N. Yan, C. Zhao, S. You, Y. Zhang, and W.
Li, “Recent Progress of Thin-Film Photovoltaics
for Indoor Application,” Chin. Chem. Lett., vol.
31, issue 3, Mar. 2020, pp. 643-653.

[6] P. Mahendia, G. Chauhan, H. Wadhwa, G.
Kandhol, S. Mahendia, R. Srivastava, O. Sinha,
T. Clemons, and S. Kumar, “Study of Induced
Structural, Optical and Electrochemical

Glunz,

1099



JKIECS, vol. 16, no. 06, 1095-1100, 2021

Properties of Poly (3-hexylthiophene) (P3HT),
[6,6]-phenyl-C61-butyric-acid-methyl-ester
(PCBM) and Their Blend As an Effect of
Graphene Doping,” ]. Phys. Chem. Solids, vol.
148, Jan. 2021, pp. 109644.

[7] K. Choi, J. Jeong, and H. Kim, “Dependence
of Electrical, Optical, and Structural Properties
on the Thickness of IZTO Thin Films Grown
by Linear Facing Target Sputtering for Organic
Solar Cell,” Sol. Energy Mater. Sol. Cells, vol.
94, June 2010, pp. 1822-1830.

[8] J. Kim, K  Jeon, G. Kim, and S. Lee,
"Electrical, Structural, and Optical Properties of
ITO Thin Films Prepared at Room
Temperature by Pulsed Laser Deposition,"
Appl. Surf. Sci., vol. 252, issue 13, Apr. 2006,
pp. 4834-4837.

[9] B. Choi, Y. Joung, and S. Kang, “Influence of
the RF Power on the Optical and Electrical
Properties of ITZO Thin Films Deposited on
SiO,/PES Substrate,” ]. of the Korea Institute of
Electronic Communication Sciences, vol. 16, no. 3,
June 2021, pp. 443-450.

[10] J. Park and Y. Yoon, “Synthetic Analysis on
the IZTO Thin Films on Various Plastic
Substrates with the Buffer Layer,” ]. Mater.
Sci : Mater. Electron, vol. 28, July 2017, pp.
16155-16164.

[11] J. Joung, H. Kim, and S. Na, “Low Resistance
and High Transparent Amorphous ITZO
Electrode Cosputtered by Liner Facing Target
Sputtering  for  Organic  Photovoltaics,”
Electrochem.  Solid-State Lett., vol. 12, June
2009, pp. J80-J82.

[12] J. Park, S. Kang, and Y. Yoon, “Properties of
IZTO Thin films Deposited on PEN
Substrates with Different Working Pressures,”
J. Korean Ceram. Soc., vol. 52, no. 3. May
2015, pp. 224-227.

[13] B. Houng, S. Lin, S. Chen, and A. Wang,
"Influence of An InO; Buffer Layer on the
Properties of ITO Thin Films," Ceram. Int.,
vol. 37, issue 8, Dec. 2011, pp. 3397-3403.

[14] Y. Joung, B. Choi, and S. Kang, “Effect of
Working Pressure on the Electrical and
Optical Properties of ITZO Thin Films
Deposited on PES Substrate with SiO, Buffer
Layer,” ]. of the Korea Institute of Electronic

1100

Communication Sciences, vol. 14, no. 5, Oct.
2019, pp. 887-892.

[15] G. Haacke, "New Figure of Merit for
Transparent Conductors," ]. Appl. Phys., vol.
47, issue 9, Aug. 1976, pp. 4086-4089.

[16] H. Park, J. Jeong, Y. Park. H. Kim, and W.
Cho, “Electrical, Optical, and Structural
Properties of InZnSnO Electrode Films Grown
by Unbalanced Radio Frequency Magnetron
Sputtering,” Thin Solid Films, vol. 517, Mar.
2009, pp. 5563-5568.

=

=
2 A(AIE)E 2219 E wSHe QYo 3
FATA G A QS wol P A A -vE} §

MR 27

X 2k3| (Yang-Hee Joung)

1983 W oidtal g-&-Ee st
L EEEERY

B (19859 elstdista thekyd
Rl el s ZOJ(J—E]—A )

|

oo

199349 lsteiet ohekel AR Eete £
(3pakAh)

A4 A
s Al ol

ZMZE (Seong-Jun Kang)
19899 Istefetal &8+ 8t
(e

L 19943 ¢lsttiela ek
Azt Q(F D

19095 Slahejete okl AR Fek} £
(F3papal)
A4 Adeieta A7) 2 wEA Fo 5

g
s PAIRok 1 754w Al 4 2 AR

A






