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Antenna Made of Transparent Conductive Film
KO Ito HO Furuyall NO GuanO SO Matsuol KO HimenoJ KOO Ohmori & KO Goto
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0 As mobile wireless communications have progressed dramatically in recent years, many mobile devices
are becoming smaller, and smaller and miniaturization of the antennas installed in mobile devices is required
accordingly. The design of antennas for small mobile devices is becoming much more difficult not only because
the space is getting limited but also because other electrical parts influence the performance of the antennas. In
this paper, we describe the fabrication of a monopole antenna, which consists of a radiation element made of a
transparent conductive film and is mounted on a glass substrate and a 30x 30 mm?2 ground plane, and evaluate
the characteristics of the antenna. It is revealed that the gain lowering of the antenna due to the ohmic losses
decreases from 4.4 dB to 0.2 dB at 24 GHz and the efficiency of the antenna increases from 46 O to 93 [0 at
the same frequency, as the sheet resistivity decreases from 19.8 to 1.3 Q /sg. A numerical analysis based on the
moment method was applied to the antenna and yielded an estimation that the rate of the decrease in gain was
0.20 dB/Q /sq and the rate of decrease in efficiency was 2.7 0 /Q /sq at 2.8 GHz. This provided the quantitative
data for the design of transparent antennas.
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Fig. 1. Configuration of fabricated antenna.
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Fig. 2. Sample of ITO antenna.
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Fig. 3. VSWR dependence of frequency
for fabricated antennas.
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Fig. 4. Radiation pattern E; on xzplane at 2.4 GHz
for fabricated antennas.
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Fig. 5. Radiation pattern E; on yzplane at 2.4 GHz
for fabricated antennas.
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Fig. 6. Wire-grid model for simulation.

VSWR 3 ‘\

0000GHzO

070 00000000000 VSWROOOOOOOOOO
Fig. 7. Calculated VSWR dependence on frequency
for antennas without substrate.
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Fig. 8. Calculated radiation pattern E; on xz-plane
at 2.8 GHz for antennas without substrate.
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Fig. 9. Calculated radiation pattern E; on yzplane
at 2.8 GHz for antennas without substrate.
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Fig. 10. Comparison of radiation pattern E; on xz-plane.
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Fig. 11. Calculated maximum gain dependence on frequency.
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Fig. 12. Comparison of maximum gain dependence
on sheet resistivity.
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Fig. 13. Calculated radiation efficiency dependence
on frequency.
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Fig. 14. Comparison of radiation efficiency
on sheet resistivity.
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Fig. 15. Current distributions at 2.8 GHz.
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Fig. 16. Current distributions at 5.6 GHz.
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