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High Performance ITO Target Part 3
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Seven ITO targets (SnO,;10 wt%) of grain sizes from 1.98 to 4.48 gm and of different bulk

resistivity have been developed in which the bulk resistivity was controlled by varying the oxygen

content of the targets. Sputtering tests were performed on these targets using a load-lock type DC

magnetron sputtering system, which revealed that the grain sizes of the targets have no effect on the

film characteristics. The decrease of oxygen content in the targets led to the increase of the optimum

partial pressure of oxygen in sputtering gas, which was found to result in the increase of minimum

resistivity. Based on the measurement of the Hall effect, the increase in resistivity of the thin films has

been attributed to the decrease of the ionized scattering centers. Recent advance in the development of

nodule-less ITO targets has also been described.
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Table 1 Specification of the Targets

Grain Size [ gm] Relative Density [ %]

A 1.98 99.5
B 2.45 99.8
C 3.31 99.8
D - 4.48 99.9

Table 2 Sputtering Conditions

Substrate Temperature 200 [C]

Sputtering Gas Ar,Ar+0O,

Sputtering Pressure 5.0 [mTorr]

DC Power 600 [W](3.32 [W/cm?])
Target-Substrate Distance 10 [cm]

Film thickness 50 [nm]
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Fig. 1 The relationship between the discharge
voltage and average grain size.
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Fig. 2 The dependence of the resistivity on
O, /Ar of the sputtering gases.
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Table 3 The Specification -of the Targets

Relative Density

Oxygen content

Bulk resistivity

[%] [atm.% ] [pQecm]
D 99.8 61.3 158
E 99.8 61.2 124
F 99.6 60.7 91

(24)
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Table 4 Sputtering Conditions

Conventional Revised

Oz2/Ar

Sputtering Pressure [mTorr]
DC Power [W]

DC Power Density [W/cm?]

Optimized for thin film resistivity

5 7
600 300
3.32 1.66
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targets (b)-(f).
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