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oABSTRACT o

Fifth-generation (5G) communication systems are considered a revolution in
the wireless communication market, as smart devices require a wide frequency range.
This rapid revolution has driven researchers to develop communication technologies
in both software and hardware domains. Antenna design is also a crucial field that
requires continuous development to serve 5G communication systems.

The main objective of this work is to design an antenna that operates at two
frequencies, namely 28 GHz and 38 GHz, while achieving all the important
characteristics of 5G communication systems, including dual polarization and wide
frequency coverage. The proposed antenna in this study is designed to operate at
high frequencies (millimeter-wave wavelengths) and has achieved dual polarization.

To improve the directivity and the gain to more than 12 dB, as well as expand
the frequency range to over 1 GHz, an antenna array composed of four elements was
designed. This antenna can be used in the design of transmission stations and smart
device panels that serve 5G communication systems. The beam steering capability of
the antenna was achieved by adding a signal phase shifter to the quad design,
allowing the main radiation beam to be tilted in different directions for both
frequencies.

Key Words: microstrip patch antenna, antenna array, bandwidth, return loss, gain, phase
shifter.
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