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This paper presents the implementation of a pair of parallel coupled-line resonators (PCLR) for reducing the
mutual coupling in electrically close (edge-to-edge spacing 0.0710) planar 2x1 microstrip patch antenna array.

Mutual coupling reduction in densely packed antenna arrays is an important topic for the antenna researchers.
Mutual coupling in an antenna array is caused due to the signal leakage which has a negative impact on the array
performance parameters such as scattering parameters, antenna gain, radiation pattern, antenna efficiency etc. The
mutual coupling effect increases if the distance between radiating elements is less than Ao/2. The mutual coupling
caused by the surface wave propagation from one antenna element to another antenna element can be reduced by
using various techniques. [1, 2]

In the proposed design, the PCLR is placed between the antenna elements and it is on the same plane of the
radiating patches so that the mutual coupling can be suppressed without increasing the profile. The dimensions of
the PCLR are chosen as it provides band reject characteristics at the frequency of 1575 MHz which is also the
resonance frequency of the antenna. The PCLR decoupling structure cancels the surface wave propagation between
the antenna elements and hence increases the isolation. The characteristics of the decoupling structure are analyzed
by using the S-parameters to reveal the isolation enhancement characteristics. The simulated and measured results
show that a 7 dB isolation enhancement is achieved. Moreover, the PCLR decoupling structure helps to improve
the microstrip patch antenna gain 0.96 dB without distorting the pattern of the excited antenna element. The final
design is fabricated and the measurement results are in a good agreement with the simulation results.

Figure 1. Proposed PCRL decoupling structure between two patch antenna elements.
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