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Abstract. This antenna design makes use of precisely positioned slots inside a 

special microstrip construction to assist in precisely controlling various 

frequency bands. This approach enables the antenna to function effectively at 

many frequencies, which makes it perfect for technologies such as satellite 

communications, radar systems, and 5G networks. The arrangement of these 

slots separates each channel, thereby reducing interference and improving 

signal quality. The design focuses on enhancing the energy distribution inside 

the microstrip structure to improve the antenna's performance, resulting in 

stronger and more dependable transmissions over greater distances. The 

antenna is more minor thanks to microstrip technology, which allows it to be 

smaller without sacrificing performance.A flexible and scalable method for 

producing smaller, more potent antennas that can handle many frequencies is 

offered by recent advancements in microstrip-based self-multiplexing antennas. 

This twin port microstrip antenna has a high gain and reflection coefficient and 

will radiate at 6 GHz and 6.9 GHz. Future wireless networks will be faster and 

more effective because of this technology. The HFSS simulation program is 

used to assess and test the planned antenna. 

Keywords:"T"-shaped dual-port microstrip antenna, Antenna design 

optimization, Dual-port Antenna, Broad bandwidth, multi-band operation, 

HFSS. 

1 Introduction 

Antennas are utilized in new technologies such as satellite communication systems, 

biomedical imaging, and 5G wireless communication in the telecommunications age. The 

increasing demand for dependable communication and high-speed data transfer has led to a 

need for high-performance antennas in contemporary communication systems [1]. Wideband 

multi-frequency planar antennas and low-volume, compact, low-profile planar arrangements 

are becoming increasingly desired as wireless communications advance [2]. Although the 

concept of the microstrip antenna was first proposed in the 1950s, it wasn't until the 1970s that 

this component received significant attention [3]. High-speed data transfer, remote sensing, and 

complex diagnostic applications in various industries are made possible by antennas, which 
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enable the transmission and receiving of electromagnetic waves. In wireless communications, 

antenna size reduction becomes crucial. It is desirable to lower the antenna size to achieve the 

same performance as a large-scale antenna [5]. A metallic patch positioned over a conducting 

ground plane with a dielectric substrate separating the two layers makes up the microstrip 

patch, also known as just the patch, a straightforward antenna design [7]. Because of their low 

profile and low cost of printed circuit manufacturing, microstrip antennas have drawn much 

interest lately. They have been created in various ways [7, 8]. These had a small bandwidth, a 

property of microstrip antennas on dielectric substrates, and were developed and tested in the 

GHz range. An antenna with a low gain and limited bandwidth is called a patch antenna. 

2 Related Work  

Microstrip antennas are extensively studied and used in various applications like PCBs. 

A conducting patch and ground plane are positioned on opposite sides of a dielectric substrate 

in microstrip antennas. A review of T-shaped microstrip antennas is covered in the study. The 

design of the patch and microstrip antennas in an HFSS environment is presented in the next 

portion of the study. The antennas are evaluated using various feeding techniques, and the 

paper's following sections compare the results. Lastly, the study briefly overviews current 

developments in patch antenna design technology and their practical applications.  

In recent years, research has focused on improving multi-function performance, 

efficiency, bandwidth, and size. Medical imaging devices, such as MRI scanners, use 

microstrip antennas to send and receive electromagnetic waves that improve images and 

diagnose conditions.  

A. Sai Vinay et al. [1] proposed a cavity-backed self-duplexing antenna for WLAN 

and C-band applicationsthis 5.5 GHz and 6.2 GHz frequency resonating antennato enhance 

performance and enable dual-frequency communication. The patch's design incorporates a plus-

shaped slot to achieve the desired qualities. 

Markkandan S. and colleagues developed a small partial ground plane microstrip 

patch antenna for biomedical applications described in this article [2]. The 1.6 mm thick 

antenna is based on a dielectric substrate with a frequency of 3 GHz and a relative permittivity 

of 4.2. IE3D Zeland Software (v12.0) simulates two designs: T-shaped and E-shaped. The 

results highlight compactnessand stability while examining radiation patterns, efficiency, and 

biomedical applicability. 

In contrast to a T-shaped structure, this study builds and models an E-shaped 

microstrip patch antenna for wireless systems. FDTD and IE3D software model key factors, 

including return loss and VSWR. M. K. Verma et al. [3] conducted the study at 3 GHz with 

constant substrate height and permittivity. 

Harshit Srivastava et al. created a low-profile Z-shape microstrip patch antenna with 

a  cut-off frequency of 1.6 GHz [4]. The proposed microstrip patch antenna has a VSWR value 

of 1.1 and a return loss of -48dB, and it operates in the 0.6 GHz–2 GHz frequency range.  

In this work, an antenna was designed employing the Shorting post technique [5] to 

miniaturize the size of a microstrip patch antenna up to 89.9% by using a lower-order mode. 

The antenna was created, modelled, and examined to satisfy the needs of miniature wireless 

communication devices and low-profile antenna systems. 

3 Proposed Work  

The suggested antenna design is a T-shaped dual port microstrip antenna with two feed 

points. It functions best at two different frequencies, 6.0 GHz and 6.9 GHz, for each feed point. 
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 The progress of the suggested antenna design is depicted in the pictures below. The 

antenna's dimensions were established after multiple revisions to increase performance. The 

initial T-shaped design, which spans the horizontal and vertical slots, is depicted in Fig. 1(a). 

The second step adds two rectangular slots to the horizontal plane ends. 

 

 
 

Fig 1(a)    Fig 1(b) 

 

 

 

 

Fig 1(c): Evolution of the antenna Design 

To perform best at the necessary frequencies, the proposed T-shaped dual-port microstrip 

antenna is designed with specific geometric dimensions. The antenna's radiating element 

comprises a patch length (Lp) of 30 mm and a patch width (Wp) of 15 mm. The antenna is built 

on a substrate that is 37 mm long (Ls) and 22.75 mm wide (Ws), providing a sturdy base for 

efficient signal transfer. The feedline width (Wf) is also 2.3 mm, guaranteeing efficient power 

transfer to the radiating patch and appropriate impedance matching. These design parameters 

were meticulously chosen and refined throughout several iterations to achieve the necessary 

dual-band resonance of 6.0 GHz and 6.9 GHz and enable the antenna to be used in numerous 

wireless communications applications. 
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Fig 2: Proposed antenna Structure 

Parameters Result - 1 Result - 2 

Resonant Frequency 6.9 GHz 6.0GHz 

Reflection          

Coefficient 
-14dB -12dB 

Gain 7.5dB 6.7dB 

VSWR 1.4 1.6 

Table: Basic Parameters of Antenna 

4 Results and Discussion 

4.1S-Parameters or Reflection Coefficient 

  The S11 and S22 characteristics of an RF system explain the reflection coefficient 

metric. This metric describes the proportion of waves that return due to an imbalance in the 

transmission line's impedance. The antenna's S11 and S22 specifications are shown in the 
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image below; these can be utilized for several satellite services, including some broadband and 

data transmission systems. C-band applications for 6GHz and 6.9GHz frequencies may also be 

connected to it. 

 

Fig 3: S-Parameter 

4.2Isolation 

The degree to which an antenna rejects or separates undesired signals or 

interference from other sources or antennas is known as isolation in antenna design. The 

ratio of the signal received by the antenna to the signal transmitted by another antenna or 

source is known as isolation, and it is commonly measured in decibels (dB). The amount of 

signal linked from one antenna to another is typically used to calculate the isolation between 

antennas. To prevent interference between the different transmission frequencies, isolation is 

utilized.  

 

Fig 4: Isolation 

 

 4.3Gain

The ratio of the power received or transmitted by an isotropic antenna to that 

transmitted or received by an antenna in a specific direction is known as gain. Typically 

expressed in decibels (dB), the increase is proportional to either a half-wave dipole antenna 
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(dBd) or an isotropic antenna (dBi). The antenna's gain with a T-shaped slot was assessed at 6 

GHz and 6.9 GHz frequencies. This assessed structured antenna design for high-gain 

applications can provide high gain at both operational frequencies. 

 

    Fig 5(a): Gain (7.5dB)   Fig 5(b): Gain (6.7dB) 

4.4VSWR 

The wave ratio measures the efficiency with which radio-frequency power is 

transferred from a power source to a load via a transmission line. VSWR has a range of values 

from 1 to ∞. VSWR can be computed in this way: 

(1 + | Γ |) / (1 - | Γ |) = VSWR 

ZL − Z0 / ZL + Z0 = Γ 

The transmission line's characteristic impedance, or Z0, is usually 50 ohms, where ZL is the 

load's impedance. 

 

Fig 6: VSWR 

5 Conclusion  

T-shaped dual port microstrip antenna technology has been successfully designed and 

developed. The antenna design offers high-performance characteristics and self-duplexing 

capabilities for use in dual-frequency communication equipment. The antenna has two 

resonances. The corresponding gains are 7.5dB and 6.7dB, and the resonating frequencies are 
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6GHz and 6.9GHz. The recently created high isolation and gain version is ideal for several C-

band communication system applications, including radar, satellite, and wireless. 
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