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C BAND MICROSTRIP PATCH ANTENNA ARRAY FOR LEO SATELLITES

Abstract

LEO satellite technologies are pivotal in providing fast and reliable communication worldwide, as well
as in earth observation, disaster management, precise navigation, and broadband internet services in re-
mote areas where terrestrial infrastructures are limited or non-existent. These advantages make LEO
satellite technologies indispensable for both civilian and military applications, forming the backbone of
large-scale communication networks. The antennas used in LEO satellites must possess a low profile,
light weight, and high gain. Microstrip antenna technology, with its compact design and ease of integra-
tion, offers solutions that meet the strict space and weight limitations, significantly contributing to the
advancement of modern communication systems. This study focuses on the development of a microstrip
patch antenna array for use in the C Band on LEO satellites.

Array antennas, formed by integrating multiple antenna elements, are critically important in modern
communication systems. This is because they significantly enhance the signal gain, directivity, and steering
capabilities achievable with a single antenna. Furthermore, by employing beamforming techniques, they
enable high gain in a specific direction and suppress unwanted signals, thereby improving both signal
quality and overall communication efficiency.

Wireless wizard Guglielmo Marconi was the first in the use of arrays as the transmitting antenna
for the epoch making transatlantic wireless communication experiment of December 1901. Microstrip
antenna was first introduced in the 1950s. However, this concept had to wait for about 20 years to be
realized after the development of the printed circuit board (PCB) technology in the 1970s. Since then,
microstrip antennas are the most common types of antennas with wide range of applications due to their
apparent advantages of light weight, low profile, low cost, planar configuration, easy of conformal, superior
portability, suitable for array with the ease of fabrication and integration with microwave monolithic
integrate circuits (MMICs).

In this project, a C Band microstrip patch antenna array was developed for LEO satellites. The
compact design and lightweight nature of the microstrip antenna demonstrate suitability for the strict
space and weight constraints found in satellite systems. By using an antenna array, significant improve-
ments have been made in signal gain, directivity, and beamforming capabilities, resulting in more efficient
communication.
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