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Characterization of the Crystallized ITO Thin Films Grown
at Different Temperatures by Off-axis RF Magnetron Sputtering
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Abstract: Off-axis magnetron sputtering was used for the crystallized ITO thin films deposition at
various temperatures from 25 to 120C. The ITO thin films were crystallized at 50T for Si (001)
substrates and at 75°C for PET substrate. The ITO thin films grown onto PET substrate at 120C were
crystallized with a (222) preferred orientation. The 160-nm thick ITO films showed a resistivity of about
7 x 10" @+ cm and a transmittance of about 84% at a wavelength of 550 nm. Off-axis sputtering can be
applied for low temperature crystallization of the ITO films.
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Table 1. Deposition conditions of the ITO thin films.

Deposition parameters Conditions
Target ITO (Sn0:10 wt¥%)
Distance between targels 8 cm
Distance between target
9 cm

and substrate
Substrate PET, Si

Base pressure 1%107 torr
Working pressure 1 mtorr
Substrate temperature RT, 50, 75, 100, 120T
RF power 100 W
Ambient gas Ar 10 sccm
3. @3 % 3@

3.1 250 o2 ITo wate| HI Y

@ @Si

Intensity (arb.unit)

20 30 40 50 60
2 Theta (degrees)

(b) @ PET

Intensity (arb.unit)

28 30 32 34 36 38 40
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Fig. 1. XRD patterns of the ITO thin films deposited on
(a) Si and (b) PET substrates at various temperatures.

ou] AgPe & 120 &=lME ITO Htetel
AASAE Ae AT F AUt 2L 2=
Mg 2339 [TO ¥ube] XRD sjglo® 7]%e Sist
PETE & LEoA F#3d 54& Hristsr.
ITO ufute] S A3z whakel (222) peak® PET 7l
#te] A 719 peakol 7ZHEAA AT F fl7] o
Bo e LEoA ZFAF Si 7|# Ao AT
ITO uube wA #stgth. XRD A€ &1ls]
wy 50C SEJAE ITO wetel F 4% ¥Ed
(222) Wakro g Aol AFHE AL HAF 5 A
o}, &%7} Z7}3tl wel peake A717b F7bshs
AT (400), (440) Wake] AAE HAF F Utk



A 7] A 2} A 538 =84,

PET 7|3t A 2] peak &4 913 4= glslen] o

Az F3 §94 /1% 9ol FHE ITO uhure]
AR4 e 49 & A

3.2 250 mE ITO Biate| o|MP=

2xo] @& ITO H"tute] oA FxE HBA357] $
% SEM& AM4-3ti),
a8 2% 22 AIERE Si(001) 71 $jel &x
2 $&F¥ ITO ¥9e gwAlier 2% o 160
nm ZEe] HEE FAE HAFn o} £ B
ZZAA PET 71#¢ SEM %W Al Sz % [TO
dtute] ko] wE AAEES AT 4 Qo) AL
oA 120C7HA 2=7F F7hsE A vube] gwle]
Aol AR AFste] 120T 2ENAE W
SEM A& &3 A2A4sE AAHS A 5 9
=

120°C

Fig. 2. SEM cross-sectional and surface images of the
ITO thin films deposited on Si (001) and PET substrate
at various temperatures,
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Fig. 3. Sheet resistance and the resistivity of the ITO
thin films deposited on PET substrate at various
temperatures.
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Fig. 4. Optical properties of the ITO thin films deposited
at various temperatures.
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