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Abstract Indium Tin Oxide (ITO) thin films on Polyethylene Terephtalate (PET) substrate were prepared by
Roll-to-Roll sputter system with targets of 5 wt% and 10 wt% SnO, at room temperature. The influence of the
chromaticity (b*) and transmittance properties of the ITO Films were investigated. The ITO thin films were
deposited as a function of the DC power, rolling speed, and Ar/O, gas flow ratio, and then characterized by
spectrophotometer. Their crystallinity and surface resistance were also analyzed by X-ray diffractometer and
4-point probe. As a result, the chromaticity (b*) and transmittance of the ITO films were broadly dependent
on the thickness, which was controlled by the rolling speed. When the ITO films were prepared with the DC
power of 300 W and the Ar/O, gas flow ratio of 30/1 sccm using 10 wt% SnO, target as a function of the rolling
speeds 0.01 through 0.10 m/min, its chromaticity (b*) and transmittance were about -4.01 to 11.28 and 75.76
to 86.60%, respectively. In addition, when the ITO films were deposited with the DC power of 400 W and the
Ar/O, gas flow ratio of 30/2 sccm used in 5 wt% SnO, target, its chromaticity (b*) and transmittance were about

-2.98 to 14.22 and 74.29 to 88.52%, respectively.
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Fig. 1. Transmittance of ITO films deposited on PET substrates
by using a Roll-to-Roll sputter system with (a) 10 wt% SnO,
target and Ar/O, gas flow ratio of 30/1 sccm and (b) 5 wt%
SnO, target and Ar/O, gas flow ratio of 30/2 sccm as functions
of rolling speed and DC power.
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Table 1. Data of Transmittance (%) and Chromaticity(b*) as functions of SnO, ITO target, DC power, Ar/O, gas flow ratio, and

rolling speed.

I;(I))l:;g 300 W DC power 400 W DC power 500 W DC power 300 W DC power 400 W DC power 500 W DC power
Ar/O,=30/1sccm Ar/O,=30/1sccm Ar/O,=30/1sccm Ar/O,=30/2sccm  Ar/O,=30/2sccm  Ar/O,=30/2sccm
(%) b* T(%) b* T(%) b* (%) b* T(%) b* (%) b*
0.01 82.27 6.55 81.76 13.62 80.33 14.72 84.02 10.83 82.68 14.22 83.52 14.23
0.02 78.27 -3.74 83.22 3.79 83.07 9.12 77.12 -0.61 83.81 5.05 82.07 10.23
0.03 86.60 11.28 76.21 -4.53 82.84 5.77 88.82 12.16 77.57 1.57 82.82 7.56
0.04 85.81 -0.06 86.10 11.24 78.58 291 79.98 -2.31 88.52 13.28 78.90 425
0.05 80.57 -4.01 87.47 5.40 84.83 10.76 75.26 -1.70 86.85 4.69 86.24 13.58
0.06 76.68 -1.84 82.59 -2.71 87.77 5.80 73.75 1.73 79.83 -2.98 88.44 8.45
0.07 75.76 0.85 78.64 -3.66 84.32 -1.33 74.25 422 76.06 -2.20 83.29 -1.29
0.08 76.23 3.29 76.39 -1.46 80.10 -3.88 75.70 5.65 74.29 1.03 79.32 -3.38
0.09 76.83 4.04 75.82 0.15 78.17 -345 76.80 6.06 74.29 1.96 76.90 -2.85
0.10 78.31 4.57 75.52 1.70 76.91 -2.31 77.85 6.18 74.66 3.69 75.06 -0.52

10 wt% SnO, ITO Target

S wt% SnO, ITO Target
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Fig. 2. Transmittance of ITO films deposited on PET substrate

by using a Roll-to-Roll sputter system as functions of rolling

speed and ITO target at DC power of 300 W and Ar/O, gas

flow ratio of 30/2 sccm.
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Fig. 3. Transmittance of ITO films deposited on PET substrate

by using a Roll-to-Roll sputter system with 10 wt% SnO,

traget as functions of Ar/O, gas flow ratio and rolling speed
at DC power of 300 W.
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Fig. 4. Chromaticity of ITO films deposited on PET substrate
by using a Roll-to-Roll sputter system with (a) 10 wt% SnO,
target and Ar/O, gas flow ratio of 30/1 sccm and (b) 5 wt%
SnO, target and Ar/O, gas flow ratio of 30/2 sccm as functions
of DC power and rolling speed.

(b*)Z DC power(300~500 W)<] #H3to] we} Ll
o, oluf Ar/O, 7} EHIE 30/1 scem$t AG L=
0.4 mTorrel A ©]F1%t}. Rolling speed’t 0.01 m/min]
Zoktl el Aw (bl 22 Ao b AYe &
1 & UAASY, DC power’t F7Fshel wet vl
Ao Z shift 8 B & AT DC power 300 W]

o -0.06
01040

DC power?l 4]+ rolling speed 0.04 m/min¥
o= 7]_74 Ooﬂ 7]-77].0 /\ﬂE(b*)E ﬂo]sl ,
400 W oA+ 0.09 m/min¥ w 0.15, 500 WA= -1.33
o] A% (b*)Z YEFSTH(Table 1 3X)

Fig. 4b)E 5wi% Sn0,0] =38 BAS Algalo]
Fig. 4(a)¢} $Y3 A HFE 3lo] PET B0 Autst
MJ# olmj Ar/O, 7} E-UH]E 30/2 scemt ﬂogo

g 04 mTorre] T} Fig. 4(a)2] 239} 749 rolling speed
7F S7Fee] wel AE(b*)e] AP 1T F



380 e R

(222)

0.01 m/min
0.02 m/min

/\//\’Ww

0.04 m/min
0.05 m/min
0.06 m/min
0.07 m/min
0.10 m/min

PET film
20 30 40 50 60 70
2 Theta

Intensity

Fig. 5. XRD patterns of ITO films deposited on PET substrate
by using a Roll-to-Roll sputter system with 5 wt% SnO, target
as a function of rolling speed at DC power of 300 W and Ar/
O, gas flow ratio of 30/1 sccm.
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