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Abstract Indium Tin Oxide (ITO) films were fabricated by vacuum deposition technique and their microwave shield-
ing properties were investigated for the application to the transparent shield material. The vacuum coating was con-
ducted in a RF co-sputtering machine. The film composition and structure associated with the sputtering conditions
(argon and oxygen pressure, substrate temperature, RF input power) were investigated for the attainment of high elec-
trical conductivity and good transparency. The electrical conductivity of ITO films fabricated under the optimum depo-
sition conditions (subsirate temperature : 300 ‘C, Ar flow rate: 20 sccm, Oxygen flow rate : 10 scem, In/Sn input
power : 50/30 W) showed 5.6 x 10* mho/m. The optical transparency is also considerably good. The microwave shield-
ing properties including the dominant shielding mechanism are investigated from the electrical conductivity, thickness
and skin depth of the ITO films. The total shielding effectiveness is then estimated to be 26 dB, which provides a sug-
gestion that the [TO films can be effectively used as the transparent shield material.
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Table 1. Deposition conditions for transparent ITO films.

Parameters Deposition Conditions
Target - Substrate Distance 8- 12 em
Initial Vacuum < 5 x 107° Torr
Substrate Temperature 300°C
Ar Flow Rate 20 sccm
0. Flow Rate 0 - 20 sccm
RF Input Power In:50 W, Sn:0-40 W
Presputtering Time 5 min
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Fig. 1. Increase of deposition rate of ITO films with increase of
RF input power of Sn target at a fixed power of In target (50
W).
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Fig. 2. Variation of film composition with RF input power of Sn
target.
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Fig. 3. Variation of resistivity of ITO films with RF input
power of Sn target.
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Fig. 4. Deposition rate of ITO films with total gas pressure.
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Fig. 5. Resistivity of ITO films vs total gas pressure.
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Fig. 6. Resistivity of ITO films vs substrate temperature.
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Fig. 7. X-ray diffraction patterns of ITO films deposited at the
substrate temperatures.
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