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Gain Variation of 60 GHz Aperture-Coupled Patch Antenna Dependent on

the Position on the Ground Plane and Periodic Characteristic
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Abstract

In this paper, the gain variation of a 60 GHz aperture-coupled patch antenna that is dependent on the position on the ground plane is
investigated. Despite using the same antenna, the antenna gain is varied as a function of the antenna position on the ground plane with a
constant size. The period of gain variation is approximately 0.9 A and the amplitude is fixed with approximately 5 dB. Twenty fabricated
test vehicles were measured and compared with simulation results using HFSS software; the measurement and simulation results show
adequate agreement. The printed circuit board (PCB) thickness and dielectric constant strongly affect the period of the gain variation.
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Fig. 1. 60 GHz aperture-coupled patch antenna structure.
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Fig. 2. Antenna position changing with the ground plane
of fixed size.
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Fig. 3. Antenna gain variation (©=¢=0°) with L, size.
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Fig. 4. Fabricated aperture-coupled patch antenna.
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Fig. 5. Setup for antenna measurement(bottom).
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Table 1. Period of gain variation with various dielectric
thickness and dielectric constant.

Thickness & 3 4 5
0.5 mm 14 0941 0941
1 mm 0.95 4 0.854 0.8 1
1.5 mm 0.85 4 0.65 A 0.5
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