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0 ABSTRACT O

The aim of this study is to design a patch antenna array suitable for millimeter-wave
applications, particularly radar and 5G wireless networks, that is compact, small in size,
and easy to manufacture, making it compatible with integration into miniaturized circuits.

The proposed antenna array operates at a frequency of 28 GHz and has been
designed on a substrate of Rogers RT-5880 with a dielectric constant of er=2.2 and a
thickness of hs= 0.254mm. The array consists of four copper patch antennas.

In this research, the performance of the antenna array has been improved using
Defected Ground Structure (DGS) technology. This was achieved by incorporating a
double PSI DGS shape into the antenna array. The reflection coefficient, bandwidth, and
gain of the improved antenna array were compared to those of the previous array without
DGS. The reflection coefficient was improved from -20 dB to -23 dB, while the bandwidth
increased from 1.7GHz to 2.3GHz, and the gain increased from 11.6 dB to 15.7 dB. This
makes the design suitable for various millimeter-wave applications while meeting
customer requirements. The antenna array was designed and optimized using CST
software.

Key Words: DGS (Defected Ground Structure), Microstrip Patch antenna array,
Bandwidth, reflection coefficient (S11), Gain, CST program

* Engineer with a master’s degree holder in telecommunications engineering Faculty of Information and
Communication Technology _ University of Tartous _ Tartous _ Syria.
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