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Effects of Sputtering Power and Oxygen Flow Rate on the Electrical
Properties of ATO Thin Films Made by DC Magnetron Sputtering
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Abstract  ATO(Sb doped SnO;) thin films whose thicknesses were 600, 1100 and 2100A were prepared by DC magne-
tron sputtering method. They showed the lowest resistivity at DC sputtering power 0.24kW and had lower resistivity
with increasing thickness. The power dependence of resistivity among ATO thin films was also different with thick-
ness. The increase of carrier concentration in ATO thin films was responsible for the decrease of resistivity with thick-
ness increase. ATO thin films which were prepared at 30sccm oxygen flow rate showed a great change of sheet
resistance under 1M HCI solution. The investigation of SAM(Scanning Auger Microprobe) revealed that oxygen atom-
ic percentage on the surface of ATO thin films was changed. The decrease of sheet resistance also ocurred when ATO
thin films, prepared at 30sccm oxygen flow rate, were exposed to air for a long period of time. For this reason, it was

considered that the desorption of oxygen on ATO surface was accelerated by HCL
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Fig. 1. Schematic diagram of DC magnetron sputtering system.
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Fig. 2. Variation in the depositionrate with sputtering power Ar
/0: flow rate : 100/15sccm. '
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Fig. 3. Relationship between sputtering power and resistivity of
ATO films deposited in Ar/0:(100/15sccm) atmosphere.
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Fig. 4. X-ray diffraction patterns for ATO thin films of various
thickness : (a) 600A (b) 2100A
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Table 1. Comparison with atomic percent of Sn, Sb and O.

O, flow rate Sn(at%) Sh(at%) O(at%)
3sccm 429 10.7 46.8
10sccm 429 8.7 48.3
30sccm 33.7 6.0 60.1
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Table 2. Comparison of Oxygen/Tin ratio before & after IM HCL

0. flow rate 1M HCI Sn(at%) Sb(at%) O(at%) O/Sn
10 before 434 82 48.3 1.11
seem after 304 99 505 1.28
30 before 33.7 6.0 60.1 1.78
after 434 79 48.6 1.12
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Fig. 6. Resistivity of ATO films deposited at different oxygen —— A
flow rate.(Ar 100sccm, DC power 0.24kW)
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Fig. 7. Variation in the sheet resistance of ATO films deposited
at different oxygen flow rate with dipping time in 1M HCI: (a)
O: flow rate 3, 10sccm (b) O flow rate 30sccm
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Fig. 8. Variation in the sheet resistance of ATO films deposited
at different oxygen flow rate in the air with time.
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