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Abstract:  

The study projects the antenna design featured as modern bow-tie CPW with the simulated 

outcome of electromagnetic solver for wireless band applications. Further, the design involves 

a CPW layer via a bow tie slot in the CPW plane (Conventional coplanar waveguide) and a bow 

tie patch. The proposed antenna consists of the dimensions of 22x22x1.6mm 3 over FR-4 

substrate. The proposed antenna shows a return loss value <-15db and VSWR <2; moreover, 

the antenna shows a high gain value of >3dBi across the operating frequencies with efficiency 

>80%. Patterns under the radiation effect can be stated through the proposed development.  

Keywords: Wireless applications, CPW, bow-tie, antenna parameters. 

Introduction: 

The use of the electromagnetic spectrum in current communication systems is becoming 

increasingly crowded. Therefore, switchable E.M. spectrum utilization is required to meet the 

increased E.M. spectrum use demand. As a result, the transmitting and receiving systems must 

be able to transition between different frequency bands and other system performance factors, 

including impedance bandwidth, polarisation, and field pattern. Radiators reflected with the 

reconfigurable technique fed as the way to develop the switchable state outcome to the design. 

Antenna attains the reconfigurability that signifies the ability to modify the essential operational 

parameters of a single radiator (impedance bandwidth, operating frequency, polarisation, and 

domain outline) instinctively or through additional tuning factors within the material developed. 

In the newest wireless communication and sensor systems, reconfigurable antennas are 

frequently required [1]. 

https://www.scopus.com/affil/profile.uri?afid=60079446
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Moreover, analysis of the structural design can be sampled to the radiating under the 

reconfigurability illustrated in this work. With the recent rapid advancements in modern science 

and communication technology, several wireless gadgets have raised significant demands for 

antennas with a low profile and broad-spectrum bandwidth. Microstrip patch antennas (MPAs) 

are among the most popular antenna forms in contemporary developed communication through 

the wireless approach design because of their profile at less rate, compactness, affordable 

production, simple integration, and high radiation directivity. However, due to their high Q-

factor under cavity model operation and single operating resonant mode, classic microstrip 

patch antennas have always had limited operating bandwidth. In recent years, different original 

works have been researched and presented to address this problem. Mobile communication 

significantly developed from the 0th to the 4th generation due to the mobile wireless technology 

period. There are several applications for recent advances in 4G technology, including data 

from video calls, remote host observation, and machine connection. Despite its various uses, it 

cannot address the issues of poor quality, interconnectivity, inadequate coverage, or poor 

connections.  

Mobile communication must support the fifth generation (5G) to handle the significant data 

rates [2]. The 5G mobile communications have been conducted in the millimetre band. 28 GHz, 

33 GHz, and several other approximate bands have been considered for 5G communications 

[3]. The microstrip patch antennas are an appropriate strategy to meet the requirements. 

Dimension and bandwidth sampled are the main concerns of the antenna designers for practical 

applications. The word "Microstrip" derives from the fact that this metallic strip's thickness is 

in the micrometre range. Microstrip patch antennas are so well-liked because of their conformal 

and straightforward planar structure, which has several advantages. They enable all of printed-

circuit technology's benefits. Wireless communication systems frequently use microstrip patch 

antennas to transmit data from one location to another. A microstrip antenna's essential 

components are ground, a substrate, and a radiating patch [4]. The patch configured through 

radiating has positioned at the upper layer for the substrate created, while the ground plane 

remains positioned underneath. Microstrip patch antennae are famous for their practical 

qualities, such as their small size, lightweight, and low price. Different feeding techniques are 

employed in Microstrip patch antennas, together with the feed of coaxial surfaced probing, 

proximity coupled feed, feeding through the microstrip line, with the feed of aperture coupling 

[5]. Due to their dependability, conformal structure, low cost of fabrication, lightweight and 
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small profile configurations integrated into the antennas of developed microstrip have become 

extensive applications in the current conventional conceptual study and technical applications 

in recent years. A variety of combinations are possible for microstrip patch elements. However, 

the rectangular patch element is superior prevalent, while the circular patch element is 

superiorly designed after the rectangular-shaped element for the patch component. A frequency-

reconfigurable bow-tie-shaped radiator that can be turned against sampled frequency rated 

approximately among 4-6 GHz range as presented in [6].  

Two meandered monopoles make up the global navigation satellite system in developing the 

monopole networking reconfigured design, as reported in [7]. Moreover, the performance of a 

particular antenna design has been reconfigured through the properties created in the outcome 

of individual patterns, and the frequency of operation pertained to the polarization effect within 

the designed scenario [8–12]. The use of particle swarm optimization to create a reconfigured 

network that is electronically extensive for illustrating the ring at which angular position attains 

[13]. [14] provides a survey of the various strategies and techniques used for reconfigurable 

antennas 

Design development for the antenna proposed 

 

Fig.1. Schematic view of Bow-tie CPW patch antenna 

Figure 1 states the dimensions for the bow-tie patch antenna proposed. The proposed geometry 

of the antenna is small and straightforward. As illustrated in Figure 1, the proposed patch 

antenna is a CPW feed. This antenna comprises a bow tie patch with bow tie slots in the CPW 
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feed. The dielectric constant is set to 4.5 for the built-in antenna under the substrate of FR-4. 

The dimensions are 22x22x1.6mm3.  

𝑓0 = 6 𝐺𝐻𝑧 

€𝑟 = 5 

ℎ = 2 mm 

Step 1: Determining the factor which undergoes the property of the material through the Able 

dielectric constant (€𝑟), which has been formulated using equation (1) as, 

€𝑒𝑓𝑓 =
€𝑟+1

2
(1 + 0.3 ∗ ℎ)  (1) 

Step 2: Developing the measuring fields for the material patched to the design by calculating 

the Length of the Strip (𝐿𝑠), exemplified in equation (2) for MPA as, 

𝐿𝑠 =
0.42∗𝑐

𝑓𝑟∗√∈𝑒𝑓𝑓
    (2) 

 

Results and Discussions 

Various types of printed monopole antennas are investigated for wireless applications, 

including circular, square, elliptical, hexagonal, pentagonal, octagonal, and so on. Such shapes 

have been associated with bow-tie-shaped CPW antennas for the consideration of analysis 

within the design developed. 

 

Fig.2 Return loss value of the proposed antenna 

Implementing the bow tie slots in the CPW layer and bow tie patch of the proposed antenna 

shows high-performance values in terms of constraint reached. Figure 2 states the value for 

return loss for the antenna projected across the frequency operated. Upon the loss value returned 
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for -12dB across the operating frequency of 2GHz, similarly across the operating frequency of 

3.8 GHz the antenna stating -22dB value for return loss. 

 

Fig.3 VSWR value of the proposed antenna 

 

Figure 3 demonstrates the value for VSWR in an antenna that exemplifies the reach for the 

determination of impedance mapped to the line connected in the association of the proposed 

antenna. The proposed antenna has the VSWR value of 1 across the operating frequency of 

2GHz. Similarly, across the operating frequency of 3.8 GHz, the antenna states the 2.0 VSWR 

value at the reachable range, by the implementation of bow tie slots in the CPW layer and bow 

tie patch of the proposed antenna showing high-performance values in terms of the antenna 

parameter in figure 3. 

 

Conclusion:  

A dual-band bow-tie patch antenna is presented that has been covering wireless applications 

across bands evaluated in the range of 2 and 3.8 GHz under the reach of superior gain with 

patterns approximated for stable conditions. Moreover, the design projected was compact and 

simple and easily fabricated using available FR-4 material. The bow-tie slots in the CPW layer 

and bow-tie patch improve the proposed antenna's performance associated with elements with 

the radiations acted. With this antenna design, there is reach in various applications associated 

with multiple modernized wireless spectrum analyses. 
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