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Abstract:- This research examines the design and 

simulation of both circular and elliptical microstrip 

antennas tailored for use in 5G technology, utilizing 

Ansoft HFSS software. The study assesses these antennas 

on parameters such as bandwidth, gain, and radiation 

patterns, aiming to meet the complex frequency demands 

of 5G networks. The findings suggest that circular 

antennas provide consistent omnidirectional coverage, 

whereas elliptical antennas excel in targeted coverage, 

essential for effective 5G communications. Moreover, 

elliptical antennas demonstrate significant benefits in 

point-to-point communications through adjustable 

radiation patterns. The paper offers insights into refining 

these antenna designs to cater to diverse 5G networking 

needs and proposes specific design changes to enhance 

their performance. 
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I. INTRODUCTION 
 

The introduction of 5G technology is going to bring 

about a change in the field of telecommunication and 

accompany a set of capabilities offering very high 

improvements pertaining to data rate transmission, latency, 

and reliability of the network. To enable these leaps, the 

deployment of highly efficient and performing antenna 

systems is necessary. This paper will dig into the innovative 

design, simulation, and analysis of circular and elliptical 

microstrip antennas, which are poised to play a very 

important role in the 5G era. 

 

Our investigation will offer a thorough study regarding 

these types of antennas, where the latter has been notorious 

for the compact structure and versatility that is ideal for the 

high-frequency bands of 5G in dense urban environments. 

We use advanced simulation tools in modeling and analysis 

of the performance of these antennas in different operational 

scenarios, where our goal is to optimize the design for 

enhanced coverage and signal reliability. 

 

In this research, we have tried to provide a better 

assessment not only of the performance metrics of the 

antennas, like gain, bandwidth, return loss, and others but also 

to highlight the specific advantages of circular and elliptical 

configurations in a better manner to meet the specific 

requirements of next-generation wireless networks. The 

results of the paper provide a very significant contribution to 

the knowledge base and support the continued development 

of antenna technology in the 5G context and beyond. 

 

In this structure, the paper will first outline the 

theoretical underpinnings of microstrip antenna technology 

and thereafter present in detail our design methodology and 

simulation results. The discussion rounds off with a strong 

analysis of the data discussed, drawing conclusions that 

continue to support that the circular and elliptical microstrip 

antennas are viable for 5G applications and outlining 

pathways for future research. 

 

II. METHODOLOGY 

 

This study assesses two microstrip antenna designs 

tailored for 5G applications: circular and elliptical shapes. 

Figure 1 depicts the circular antenna (a) and the elliptical 

antenna (b). Both antennas utilize a thin Rogers RT/duroid 

5880 substrate with a dielectric constant of 2.2, ideal for high-

frequency operations. The circular antenna, with a 30 mm 

diameter, offers uniform omnidirectional coverage. In 

contrast, the elliptical antenna, featuring a major axis of 20 

mm and a minor axis of 10 mm, is designed for directional 

beamforming, crucial in dense urban 5G networks. These 

designs aim to optimize gain and bandwidth to meet the 

demanding requirements of 5G communication. Table 1 

compares the performance parameters of both antenna 

designs, highlighting their respective advantages in various 

5G scenarios. 

 

 
Fig 1: Circular Microstrip Antenna 
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Table 1: Antenna Measurements of Circular Microstrip 

Parameters Dimensions(mm) 

Length 5 

Width 4 

Height 0.035 

Radius 1.6 

Feed line Width 0.75 

Rogers RT/duroid Permittivity 2.20 

 

 
Fig.2.Elliptical Microstrip Antenna 

 

Table 2: Antenna Measurements of Elliptical Microstrip 

Parameters Dimensions(mm) 

Length 16 

Width 13.6 

Height 1.5 

Feed Width 4.9 

Duroid Permittivity 2.2 

 

III. RESULTS AND DISCUSSION 

 

 
Fig 3: Circular Return Loss 

 

For effective power transfer in the context of circular 

microstrip antennas, a good fit between the antenna and the 

transmission line is crucial. A poor match is indicated by a 

low return loss, whereas a large return loss denotes a good 

match. 

 

The proposed antenna has a return loss of -18.5db 

at 28 GHz. 

 
Fig 4: Circular VSWR Plot. 

 

The majority of the power is effectively transmitted into 

the antenna when the VSWR is between 1 to 2. This indicates 

that little power is reflected. 

 

The proposed antenna has a VSWR of 1.2 at 28GHz. 

 

 
Fig 5: Circular Gain Plot 

 

When compared to an isotropic radiator, the gain of a 

microstrip antenna whether circular or elliptical measures 

how well it can concentrate radiated power in a certain 

direction. It is a crucial factor in antenna design and is often 

given in decibels (dB). Numerous parameters, including the 

antenna's size, shape, substrate characteristics, and operating 

frequency, affect the gain. 

 

Gain of proposed antenna having 7.8 at 28GHz. 

 

 
Fig 6: Elliptical Return Loss 

 

https://doi.org/10.38124/ijisrt/IJISRT24MAY1707
http://www.ijisrt.com/


Volume 9, Issue 5, May – 2024                                             International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                              https://doi.org/10.38124/ijisrt/IJISRT24MAY1707 

  

 

IJISRT24MAY1707                                                            www.ijisrt.com                                                                                     1517 

Return loss is a crucial factor that affects the overall 

functionality of the antenna system in elliptical antennas. An 

antenna's impedance matching directly affects return loss, 

therefore a good match is necessary to maximize power 

transfer and reduce signal reflections. 

 

The return loss of a proposed antenna having -54db at 

30GHz. 

 

 
Fig 7: Elliptical VSWR Plot 

 

Similar to the circular case, the VSWR plot for an 

elliptical microstrip antenna would similarly exhibit 

frequency changes. VSWR of proposed antenna having 1.25 

at 28GHz. 

 

 
Fig 8: Elliptical Gain Plot 

 

In contrast to circular antennas, elliptical microstrip 

antennas are employed when polarization needs to be 

regulated or when a more directed emission pattern is 

required. 

 

The gain of the proposed antenna is 2.5 at 28GHz. 

 

Table 3: Comparison of Circular and Elliptical antennas 

S.NO Different Patch Antenna Return  Loss VSWR Gain 

1. Circular  Patch Antenna -18.5 1.2 7.8 

2. Elliptical  Patch Antenna -54 1.25 2.5 

 

IV. CONCLUSION 

 

To ensure optimal performance for 5G applications at 

28GHz, it is imperative to concentrate on the design, analysis, 

and modelling of circular and elliptical microstrip antennas. 

According to our research, sophisticated simulation methods 

in conjunction with careful consideration of details like size, 

shape, and frequency range can significantly improve crucial 

performance elements like gain, bandwidth, and radiation 

pattern. 

 

The microstrip antenna with different patches is 

simulated which is operated at 28GHz. Furthermore, the 

proposed antenna provides more than acceptable return loss 

that is less than -10dB, low VSWR, acceptable gain. From 

Comparison table we observe that the antenna having 

elliptical patch giving more return loss than circular patch 

antenna which is -54dB.Morover the antenna having circular 

shape patch giving more gain than elliptical patch antenna 

which ids 7.8dB and the both shaped patch antenna are giving 

optimized VSWR which is of 1.2. 

 

We can use the elliptical patch antenna wherever we 

want low return loss and optimized VSWR. We can use the 

circular patch antenna wherever we want more gain. Due to 

these characteristics we can use our antenna at satellite 

communications and radar communication. 

 

Achieving the intended performance metrics may 

require fine-tuning and optimisation of the design iterations. 

Parameters including feed position, matching networks, and 

the size and shape of antenna elements must be adjusted in 

order to meet 5G application criteria. 
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