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Design of a High Gain Microstrip Antenna with Rectangular Cavity Backed
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ABSTRACT

In this paper, a high gain microstrip antenna with rectangular cavity backed is designed. A single
microstrip patch is basically a low gain radiator. As a ga in enhancement method, superstrate loading
techniques are applied to the 2X2 microstrip array antenna with cavity backed. In antenna design, although
the broadside gain increases as the cavity is enlarged, a cavity size of 3X3 wavelength is sufficient. The
distance between the radiating elements is chosen as 1.5 free-space wavelength. The antenna radiation
characteristics are calculated by IE3D software and compared with the experimental results. Experimental
results show that the maximum gain is 18.6dBi at the frequency of 9.16GHz, which is good agreement with
the calculations.
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Fig. 1. Superstrate-substrate geometry
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Fig. 3. The microstrip patch antenna with two superstrate
layers.
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Fig. 4. E-plane pattems of a three-layered cavity-backed
patch.
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Fig. 5. H-plane pattems of a three-layered cavity-backed
patch.
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Fig. 7. Calculated pattemns of three-layered 2Xx2 patch array.
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Fig. 9. The structure of a high gain microstrip antenna with
rectangular cavity backed.
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Fig. 10. The fabricated high gain microstrip antenna with
rectangular cavity backed. (a) top view (b) side view
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