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1. Introduction

The rapid expansion of present wireless communication technology is propelled by the growing numbers of internet users. We
have encountered a progression from 1G to 2G, 3G, and most recently, 4G LTE technologies. One of the prevailing challenges
impacting contemporary wireless communication is the scarcity of viable frequency resources. To address this issue, research
endeavors have commenced in 5G wireless communication, particularly focusing on the millimeter frequency band spanning
from 20 GHz to 300 GHz. The frequency range predominantly employed for 5G research typically falls within the spectrum of
24 GHz to 60 GHz ™. This technology has found widespread adoption across various sectors, particularly in conjunction with
the Internet of Things (10T). A primary objective of 5G is to facilitate the seamless connection of millions of devices. Future
applications of 5G technology include deployment in smart cities, enhanced transportation systems, and advancements in
robotics.

The rapid miniaturization of mobile devices has led to the demand for smaller antennas capable of fitting within these devices
without compromising functionality 2. Consequently, microstrip patch antennas have gained prominence since the 20th century.
Comprising a thin metal foil affixed to a substrate, microstrip patch antennas typically include a ground plane beneath the
substrate (1. This microstrip patch antenna offers seamless integration onto the surface of a PCB, making it highly suitable for
utilization in mobile devices. Primarily deployed within microwave and millimeter frequency bands, these antennas serve various
applications effectively.

2. Antenna Design
The antenna's overall dimensions include a ground length of 10.3 mm and a ground width of 8.3 mm. The physical parameters
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were meticulously optimized as detailed in Table 1.
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Fig 1: Geometry of the proposed Mcrostrip patch antenna
Table 1: Optimised Dimension of the Proposed Antenna
Parameter Dimension (mm)
Ground Plane Length, Lg. 10.3
Ground Plane width, Wg. 8.3
Length of patch, L. 33
Length of width, W. 4.2
Height of substrate, h. 0.5
Width of feedline, WH. 1.23
Feedline insertion, Fi. 1.23
Ground Thickness, t. 0.033
3. Results & Discussion GHz, it reaches 31 dB. The figure illustrates the return loss
The return loss I measured at 28 GHz is 21 dB, while at 50 plot for reference.
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Fig 2: Return loss of single patch antenna
Gain 2.59 dB. The figure illustrates the gain of the patch antenna
The 3D plot depicts the antenna's gain, which measures at for further clarification.
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Fig 3: Gain

Conclusion

In this paper, the development of a microstrip patch antenna
tailored for forthcoming 5G communication systems is
outlined. The antenna exhibits resonance at both 28 GHz and
GHz, showcasing return losses of 21 dB and 31 dB,
respectively. The antenna is particularly well-suited for
compact devices facing spatial limitations, offering seamless
integration capabilities.

References

1.

Ab N, Maslan BZ, Muhamad WNW, Hamzah N.
Microstrip Rectangular 4x1 Patch Array Antenna at
25GHz for WiMax Application. In: Second
International Conference on Computational Intelligence,
Communication Systems and Networks; ¢2010.

Ram Prasad P, Jogi NK. Investigation of Different
Feeding Techniques on Rectangular Microstrip Patch
Array Antenna. International Journal of Emerging
Technologies in Engineering Research (IJETER), 2017,
5(12).

Lel K, Forg L, Kwai-Mann L. Microstrip Patch Antenna.
World Scientific. ISBN-184816453X; c2005. p. 8-12.
Kumar A, Verma R. Design Analysis of Different Types
of Feed to Microstrip Patch Antenna. IRE Journals.
2017;1(6):7-11.

Rappaport TS, Mayzus R, Azar Y, Wang K, Wong GN,
Schulz JK. Millimeter Wave Mobile Communications
for 5G Cellular: It Will Work! IEEE Access.
2013;1:335-349.

Balanis CA. Antenna Theory: Analysis and Design. 3rd
ed. New York: Wiley; c2005.

Lawrence KL. Ansys tutorial release 12.1. SDC
Publications; c2010.

911|Page



