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Abstract

Radiation characteristics of microstrip patch antennas integrated with mushroom-like EBG structures in all directions
and length direction on a substrate with the relative dielectric constant of 10 are systematically analyzed. As the substrate
thickness increases, the effect of the surface wave on the input impedance and radiation pattern of a patch antenna
increases. The effect of EBG structures on the input impedance of a patch antenna is negligible when the distances
between EBG structures and the center of a patch antenna are 04 Ao, 02 Ay and 0.1 Ay for the substrate thickness of
32 mm, 1.6 mm and 0.8 mm, respectively. The forward radiation is improved due to the suppression of surface wave
when the periods of EBG structures integrated are larger than 2, 2, 3 periods for the substrate thickness of 3.2 mm, 1.6
mm and 0.8 mm, respectively. The effects of EBG structures on the radiation characteristics of a patch antenna integrated
with EBG structures in all directions and length direction are similar.
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Table 1. Bandgaps of mushroom-like EBG structures for
various substrate thicknesses.
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0.8 4.86 ~ 5.10(0.24) 417 ~ 5.10(0.93)
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Fig. 2. Sy spectrum of a patch antenna integrated with
EBG structures of 4 periods (a) in all directions
and (b} in length direction for several distances
between the center of a patch and EBG
structures for the  substrate thickness of 3.2
mm.
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4. Sy spectrum of a patch antenna integrated with
EBG structures of 4 periods (a) in all directions
and (b} in length direction for several distances
between the center of a patch and EBG
structures for the substrate thickness of 1.6
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Table 5. Radiation characteristics of a conventional
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integrated with EBG structures of several
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direction for the substrate thickness of 3.2
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Table 7. Radlation characteristics of a conventional patch
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structures of several periods in all directions and
length direction for the substrate thickness of 0.8
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