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Thin films of indium tin oxide (ITO) have been widely used for solar cells or flat panel displays as liquid

crystal display (LCD) because of their high electric conductivity and transparency at visible wavelength. A

preferred method for depositing ITO films is reactive DC magnetron sputtering using ITO targets.

In this study, the influence of shape and density of the ITO target on the sputtering characteristics such as

life, deposition rate, discharge voltage and volume of nodules were evaluated at intervals during sputtering for

a series of nine targets with various shapes and densities.

As a result, it is found that the enhanced profile target that has enhanced thickness at the erosion racetrack

of the target and high density target have excellent performance for the above sputtering characteristics.

Furthermore, the mechanism of nodule formation is also discussed.
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Table 1 Specifications of ITO Targets

Target Identity  Density Type
A 88.2 Planar 5[mmt] 3"®
B 87.9 Planar 8[mmt] 3"®
C 88.2 Enhanced Profile 3"®
D 85.3 Planar 6[mmt] 3"®
E 89.7 Planar 6[mmt] 3"®
F 92.2 Planar 6[mmt] 3"®
G 93.9 Planar 6(mmt] 3"®
H 96.7 Planar 6[mmt] 3"®
I 97.6 Planar 6[mmt] 3"®
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(a) Planar Target
-
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(b) Enhanced Profile Target

Fig. 1 Schematic illustration of the targets: (a)
planar target and (b) enhanced profile
target.

Table 2 Sputtering Conditions

Target Identity A B, C, DEFGH]I
Substrate Temperature [ °C] R.T. R.T.

Sputtering Pressure [Pa] 0.5 0.5
Sputtering Gas: Ar [sccm]) 50 50
0; [sccm] 0.3 0.6
O3/Ar [%] 0.6 1.2
DC Power [W] 120 120
Target-Substrate Distance [mm ] 35 60
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Fig. 2 Depth of the erosion area as a function of
cumulative sputtering time.
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Fig. 3 The relationship between deposition rate
and cumulative sputtering time.
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Fig. 4 Changes of DC current and voltage against
cumulative sputtering time.
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Fig. 5 Photographs of ITO targets with various cumulative sputtering times.

Table 3 Efficiency of Consumption for Various
ITO Targets

. Efficiency of

Target Weight Loss [(g] Consumption [%]
Planar 5[mmt] 34 23.4
Planar 8[mmt] 54 23.6
Enhanced Profile 64 40.5
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Fig. 6 Cross sectional view of the erosion racetrack for various shape targets.
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Fig. 7 Surface SEM images of non sputtered ITO
targets with various densities.
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Fig. 8 The relationship between rate of target con-
sumption and target density.
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Fig. 9 The relationship between deposition rate
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Fig. 11 Photographs of ITO targets with various cumulative sputtering times.
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Fig. 12 Surface SEM images of sputtered ITO
target: (a) 5 minutes and (b) 60 minutes.
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Fig. 13 Schematic illustration of mechanism of
nodule growth: (a) non sputtered target
surface, (b) formation of high resistance
matter, (c) growth of the nodules with the
increase of cumulative sputtering time
and (d) shift of nodule area form edge to
center of the erosion racetrack with the in-
crease of cumulative sputtering time.
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