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Improvement of Performance of Thick and High Dielectric
Patch Antennas using Photonic Bandgap Structures
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Abstract

This paper presents that photonic bandgap structures suppressing the propagation of surface waves can improve
the performance of the patch antennas on a thick and high dielectric constant substrate. The forbidden propagation
of surface wave due to the photonic bandgap enhances the radiation efficiency and reduces the back radiation
drastically.
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Fig. 1. Schematics view of patch antenna surroun-
ded by high-impedance electromagnetic sur-
face on a thick and high dielectric substrate.
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Fig. 2. Schematics view of the equivalent parallel

resonant circuit of high-impedance electro-

magnetic surface.
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Fig. 4. The measured radiation patterns of three
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different antennas. (a) E plane, (b) H plane.
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Table 1. Bandwidth, front and back radiation of
three different antennas.

T Qtelut | Front Back
1A WBW!  adiation radiation

Thin substrate
(=127 mm) \ 1.07 | -234 dB [ -15.50 dB

Thick substrate | 33} _324 qp | 1192 dB

(r=2.34 mm)
3.03 0 dB ~%Q.O dB

PBG structure
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