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Global positioning systems (GPS) are the most popular technology for vehicle
navigation systems. Cellular phones do not use GPS ceramic antennas because
of their large dimensions and weight. We have developed ceramic chip
antennas that use the smallest amount of PCB space in a GPS using our unique
ultra-small 6 mmx 4 mmx 4 mm design. These antennas feature a wide
frequency range and high gain, permitting highly stable GPS to be carried out.
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Fig. 1 GPS with cellular-phone built-in.
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Table 1 Target specifications of GPS antenna.
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Fig. 2 Structure of GPS patch antenna for vehicles.
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Fig. 3 GPS antenna with diplexer / switch.
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Table 2 Comparison of GPS antenna.
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Fig. 4 Appearance of new GPS antenna.
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Fig. 5 Miniaturization process for built-in GPS antennas for
cellular-phone.
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Fig. 6 Mounting position of GPS antenna.
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Fig. 7 Schematic diagram of GPS antenna.
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Fig. 8 Equivalent circuit.
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Fig. 9 Structural simulation model.
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Fig. 10 Current density results.
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Fig. 11 E-field magnitude results.
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Fig. 12 S-parameters results.
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Fig. 13 GPS antenna measurement method.
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Fig. 14 VSWR measurement results.
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Fig. 15 Average gain measurement results.
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Fig. 16 Radiation pattern measurement results.
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