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Abstract A double polarization spiral antenna that can be used at two or more frequencies is presented. The authors have
invented a cross-shaped spiral antenna, CSA, that is a circularly polarization antenna fed by only one port and not having any
phase shifters. By being close to a parasitic cross-shaped spiral element, the CSA has been developed that can radiate a
circularly and linearly polarized waves. In this paper, a new structure of a double polarization CSA, that a dipole element is
employed as a fed element to improve the polarization characteristics, is presented. The CSA radiates circularly polarized
waves at 1.57 GHz, a GPS band, and linearly polarized waves at 1.8 GHz, a mobile phone band. It achieves the good enough
performance as a mobile phone antenna that are more than 10 dB in return loss characteristics at whole utilized frequency
bands and less than 3 dB in axial ratios of circularly polarized waves.

Keyword omni-directional antenna; multi-polarization; multi-frequency; planar antenna; ISM bands; RFID; mobile phone.
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Fig. 1 Drawing of the CSA basic design.
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Table 1
the dielectric substrate whose ¢r is 4.4, tand is 0.016, and
thickness is 1.2mm is used.)

Dimensions of the CSA basic design. (In case

Part Name Length
w 1.0 mm
L, 61.0 mm
L, 67.0 mm
L, 66.0 mm
Sq 0.5 mm
So 3.0 mm
S3 0.5 mm
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Fig. 2 Return loss characteristic of the CSA basic
design.
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Fig. 3 Drawing of the CSA applied design.
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Table 3 Dimensions of the CSA applied design. (In
case the dielectric substrate whose er is 4.4, tand is 0.016,
and thickness is 1.2mm is used.)

Part Name Length
w 1.0 mm
L, 54.0 mm
L, 63.0 mm
L, 62.0 mm
Ly 5.0 mm
Sq 0.5 mm
So 3.0 mm
S3 0.5 mm
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Fig. 4 Return loss characteristic of the CSA applied
design.
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Fig. 7 AR at 1.57 GHz, CP waves.
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