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Abstract

ITO thin film was deposited on the glass by RF magnetron sputtering. Dependance of the process parameters
such as thickness, target-to-substrate distance, substrate temperature and oxygen partial pressure on the trans-
mittance and electrical resistance of ITO film were investigated. The deposition conditions for getting better
optical and electrical ITO characteristics were the 1800~2300 A thickness, 65mm substrate-to-target distance,
350°C substrate temperature and 8% oxygen partial pressure. At these conditions, the transmittance and sheet
resistance of the ITO film were 83.3% and 77.86Q/[], respectively.
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Table 1. RF Magnetron sputtering conditions
Target (90%)In,0,-(10%) SnO,
Substrate Glass
Basal Pressure 1X 10 torr
Working Pressure 4x107 torr
Gas (O./(Ar + O)) 5,8, 10, 15%

RF power 60 W
Heat treatment 350°C annealing
Substrate Temp. 200°C, 350°C, 500°C

65 mm 95 mm

Distance Sub.~Target

Thickness 100~4000 A
analysis 4 point probe, UV spectrometer, AFM,
equipment o-step, XRD, FE-SEM
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Fig. 1. Effect of film thickness on the transmittance and
sheet resistance of ITO thin films.
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Fig. 2. FESEM images of ITO thin films with different thickness (a) 1600 A (b) 2300 A (c) 4000 A.
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Fig. 3. XRD patterns of ITO thin films with different sheet resistance of ITO thin films.
thickness.
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Fig. 4. AFM images of ITO thin films with different thickness (a) 1600 A (b) 2300 A (c) 4000 A.
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Fig. 6. FESEM images of ITO thin films with different
T-S distance (a) 65 mm (b) 95 mm.

R=0.3nm

(a) (b)
Fig. 7. AFM images of ITO thin films with different T-S
distance (a) 65 mm (b) 95 mm.
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Fig. 8. Effect of O, flow ratio on the transmittance and
sheet resistance of ITO thin fiims.
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Fig. 9. FESEM images of ITO thin films with different O, flow ratio (a) 5% (b) 8% (c) 15%.
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Fig. 10. AFM images ITO thin films with different O, flow ratio (a) 5% (b) 8% (c) 15%.

10)& Fal A8k
FESEMO 2 Bd& E93 77 98 dvrd 4
aFE7t 5%Y et 8% We ZHHe Al
HlREAE 15%Y " 20d g es 34
AL & olnh AhETo] S E4E F9] T
E7b St =l AT WLlelA & wx=rt
7t &5 ANl olgAel FUtsA =Hed
Bol Hx3} He ARl =Y 231 ol5dE
sishe gclo® A48 5 AW & dIdA
£ ASTE 102E 71302 &9 ojFAe] X3}
60

=

=

-

=
1
3
B Aks

Ho} WAe] F7tehe Ro2 BEEolT,

N
i)

109 AFMAFM &= AHAF-3H]) 7 15%Y
Ado= AL & 4 g ®Ho] AR
o] AAasteE Yglo] Hy 2
v 7} 15%4 3 F3-&o]
B 4 ), o3 AxE
AR oy AR Yol F
= 8%ollM 71 3 F3go]
=

E

fr b
o

o0
o g
fz rle

i

ol
-

o O

g g
22
b
N :10
of

(WA
Ft
(2 o
o,
X,

n
L
32
fr
&
b
i

34 32
Zaewel gl me ¥ FAY BAge
Aol tal AMEATG 2@ 1€ FHzAL

100 2500

95 60w H
4x 10 torr
90 1543334 oYL 3Wmin annealing |-{ 2000 -~
| e 2276.7 A . 0
g " — NA g
e 80 1500 7
£ 3
S s s
E »
E 70 1000 9
S ~ 86.37 % 83.15% 81.17% =
=65 — §
136.96Q /o 77.86Q fo 110.990Q /o £
60 s00 @
55
O - Kmsna ]
50 : i L ool f L S~ 0

200 250 300 350 400 459 5090
Temperature('C)

Fig. 11. Effect of depositional temperature on the
transmittance and sheet resistance of ITO thin
films.
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Fig. 12. FESEM images of ITO thin films with different deposition temperature (a) 200°C (b) 350°C (c) 500°C.

Fig. 13. XRD patterns of ITO thin films with different
deposition temperature.
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