349

SHEATE A
Journal of the Korean Institute of Surface Engineering
Vol. 33, No. 5, Cct. 2000

<ATFEE>

ool A Baredle) 29 o)a) Zatg ITOubu}

AT, ol AF*, A EE, QA B ubgaprs

SAZIN S AR, A FRY AR 97 B, YU $EEY T

ITO Films Deposited by Sputter Method of Powder Target
at Room Temperature.

H. H. Kim, J. H. Lee*, S. H. Shin**, J. H. Shin**, K. J. Park**

Electronic Department, Doowon Technical College, Ansung, Kyeonggi-Do
*Department of Electrical Enginnering, Sungkyunkwan University, Suwon, Kyeonggi-Do
**Inorganic Chemistry Division, Agency of Technology and Standard,
Kwacheon, Keonggi-Do

Abstract

Indium tin oxide (ITO) thin films have been deposited on PET (polyethylene terephthalate) and
glass substrates by a dc magnetron sputter method of powder target without heat treatments such as
substrate heater and post heat treatment. During the sputtering deposition, sputtering parameters
such as sputtering power, working pressure, oxygen gas mixture, film thickness and substrate - target
distance are important factors for the high quality of ITO thin films. The structural, electrical and op-
tical properties of as —deposited ITO oxide films are investigated by sputtering power, oxygen partial
pressure and films thickness among the several sputtering conditions. XRD patterns of ITO films are
affected by sputtering power and pressure. As the power and pressure are increased, (411) and (422)
peaks of ITO films are grown strongly. Electrical resistivity is also increased, as the sputtering power
and pressure are increased. Transmittance of ITO thin films in the visible light ranges is lowered with
an increase of sputtering power and film thickness. Reflectance of ITO films in infra -red region is
decreased, as the power and pressure is increased.
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Fg. 1. XRD patterns of ITO films on PET as a func-
tion of sputtering power.
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Fig. 2. Resistivity verse sputtering power in ITO
films deposited on glass and PET substrates.
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Fig. 3. Transmittances with changes of sputtering
power in ITO films deposited on
(a) glass and (o) PET substrates.
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Fig. 5. XRD patterns of ITO films on PET as a func-
tion of sputtering pressure.
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Fig. 8. Reflectances of ITO films on PET substrates
as a function of sputtering pressure.
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o FANME 40% ©
o @4, 43 Xﬂ

ITO &% BAE ol 48 #2)9} PET/1% o
de M} EE AnEge] o8 2vEe] 22
Adl) wha} TOurete] B4 e ZAIEYT,

1) @& powere} QoA F3E wuke uy
He] AAHFxE xxl“‘ power®} Qt#Ee| F)3
A wat 2FFe] FA=] @1DHY AW
A=z ARstgot. a2y, ITO dhete] ZAlo o
g WslM e AN (222)Ho 2 QT

—_

.‘_4

) A7) AgEe] AS, powerst ¢go]
ti-}oﬂ w2} 7|ge] FfFe] ARl F1Ee
stk A0 dAHE Aol wuty
7} FAYAE AFEL Baste JeERfdh

7

-

= rﬂ ol
o

)

3) THAFA dgelA FE
Aol ZF7tel
Jeiv, 2=¥E g Fubd wE &
A3te] 8.9 mTorr o]l AlE 90% o)A &

)

10.

#&L powers} F
A 8]

B3l Aatete AL BAFAC

HAd A9 WALE-S powersd ¢
ah e Flglofef o]Fxe Foz <l

Ik
kl
Ho
rok

. B. S. Chiou, S. T. Hsieh, and W. F. Wu, J. Am.

Ceram. Soc., 77, pp1740-1744, 1994.

. T. Minami, H. Sonohara, T. Kakumu, and S.

Takata, Thin Solid Films, 270, pp37-42, 1995.

CANE, AAY, 43R, JEE, REAFY

3]#], 32, ppb83-589, 1999.

. W. F. Wu and B. S. Chiou, Thin Solid Films,

298, pp221-227, 1997.

. A. K. Kulkarni, K. H. Schulz, T. S. Lim, and M.

Khan, Thin Solid Films, 308-309, ppl-7,
1997.

. A. K. Kulkarni, T. S. Lim, M. Khan, and K. H.

Schulz, J. Vac. Sci. Technol., A16(3), 1998.

. R. L. Weiher and R. P. Ley, J. Appl. Phys., 37,

pp37-41, 1996.

. J. C. C. Fan and J. B. Good Enough, J. Appl.

Phys., 48, pp3524-3528, 1997

. G. Jorgensen, Proc. 36th Ann. Tech. Conf.

SVC, Dallas, pp23, 1993.
Y. K. Yang, Surf. Coat. Technol., 37, pp315,
1989.



