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Abstract: Indium tin oxide (ITO) films were prepared using radio frequency (RF) magnetron sputtering

method. magnets were equipped near the target in the sputter to bring the plasma near the target. The

effect of magnetic field that brings the plasma near the substrate was compared with that of substrate

heating. The effect of substrate heating on the grain size of the ITO thin film was larger than that of

the magnetic field. However, the grain size of the ITO thin film was larger when the magnetic field was

applied near the substrate during the sputtering process than when the substrate was not heated and the

magnetic field was not applied. If stronger magnetic field is applied near the substrate during sputtering,

it can be expected that the ITO thin film with good electrical conductivity and high transparency is

obtained at low substrate temperature. When magnetic field of 90 Gauss was applied near the substrate

during sputtering, the mobility of the ITO thin film increased from 15.2 cm2/ V.s to 23.3 cm2/ V.s,

whereas the sheet resistivity decreased from 7.68 (2 - cm to 5.11 2 - cm.
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Fig. 1. A schematic of the conventional sputter.
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Fig. 2. Five locations where AFM images were taken.
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Fig. 3. Variation of ITO thin film thickness as a

function of deposition time at different sputtering

condition.
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Fig. 4. SEM images of ITO thin films fabricated at
different conditions. (a) normal, (b) magnet, (c) heat, (d)

mag&heat.

D
o
o
9

Al 713kl 200CE Q17FstAA =
o ITO uhutel 942 4ol 713
AFE A= S vEbdth 200C9] 7 &

4o Qe W 9
Zke] A717F ¥ ZA YeR AT 2A71dS 7S
7k normal?) Aeluchs gxtel 2717 o 24 B4
A wel Fi grk o 7w LEE 200T
2 A71E7] oEe ot 7| He] =L A7HL <
718 AL e ANE EAZE F YduE AES

JEpd T

KR
=
b



566 J. KIEEME, Vol. 25, No. 7, pp. 563-568, July 2012: H.-S. Kim et al.

Table 1. Mobility of ITO thin films fabricated at
different conditions.
ag&
normal magnet heat mag
heat
mobility
9 185 22.7 24.3 27.1
(em?/ V.s)
sheet resistivity
» 6.14 5.43 4.88 4.62
(107*£2-cm)
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Fig. 5. XRD patterns of ITO thin films fabricated at
different conditions. (a) normal, (b) magnet, (c) heat, (d)
mag&heat.
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Fig. 6. Transmittance of ITO thin films fabricated at
different conditions.
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Fig. 7. SEM images of ITO thin films as a function of
magnetic field intensity. (a) 0 Gauss, (b) 30 Gauss, (c)

60 Gauss, (d) 90 Gauss.

Table 2. Mobility and thickness of ITO thin films as a
function of the change in magnetic intensity.

magnetic
intensity 0 30 60 90
(Gauss)
mobility
9 15.2 17.8 20.6 23.3
(em?/ V.s)
sheet resistivity 7.68 6.35 5.67 5.11
(107 *£2-cm)
thickness 141 164 196 221
(nm)
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Fig. 8. XRD patterns of ITO thin films fabricated at
different conditions. (a) 0 Gauss, (b) 30 Gauss, (c) 60
Gauss, (d) 90 Gauss.

Fig. 9. AFM images of ITO thin film taken at five
locations.
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Table 3. Root mean square (RMS) values of ITO thin film.
locations in Fig. 2 (a) (b) (c) (d) (e)
RMS values of
surface roughness
of ITO thin film
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