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Transparent Monopole Antenna on the Front Glass of an Automobile for FM Band
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Abstract

A transparent antenna designed on the front glass of an automobile operating in the FM broadcast band(88~108 MHz) is proposed.
A transparent antenna designed on the front glass of the automobile to avoid space limitation is typically positioned as a roof-mounted
shark-fin antenna. An antenna designed on the front glass can reasonably solve the problems of low reception sensitivity and radiated
interference from antennas for other service bands. The front glass has a unique closed-line structure, and this structure causes the
surface current to flow to the front glass’s surroundings; thus, the first resonance is caused before the broadcast band. Through the
use of this closed-line structure, the surface current distribution is controlled, and an antenna for which the first resonance is operating
in the frequency-modulated(FM) band can be designed. Moreover, the use of a micro-metal-mesh film that is a transparent electrode,
suitable for designing a radio frequency device, enables the antenna to minimize visual perception through its transparency. The measured
reflection coefficient(Si;) of the antenna is less than —6 dB, and the average peak gain is —0.9 dB in the FM band. Experiments show
that the transparent antenna on the front glass offers both the space and design freedom required to develop future automotive antennas.
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Fig. 1. The structure of transparent antenna.
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Fig. 3. Surface current distribution of the transparent mo-
nopole antenna.
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(a) Fabricated transparent antenna, Type 1
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(b) Fabricated transparent antenna, Type 2
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(c) Fabricated transparent antenna, Type 3
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Fig. 4. The photo of the fabricated transparent antenna.
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