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Abstract:  

The study develops a new antenna design of circular coplanar waveguide (CPW) and 

simulates using an electromagnetic solver for wireless band applications. The developed 

antenna design comprises the layer of CPW in conjunction with the rhombus ring and circular 

patch. The proposed antenna consists of the dimensions of 20x20x1.6mm3 over an 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%. Also, the study stated numerous patterns developed through radiations within the 

antenna proposed. 

 

Index Terms: circular patch, wireless band, CPW, Antenna parameters. 

 

Introduction: 

The first generation of wireless device technology was published in the 1990s. With the 2G 

communication (2nd generation), each device has the feature of exchanging text information 

from device-device. After the 2G boom, telecom companies advanced to the 3G technology, 

which enabled consumers to access anything using their devices, including calls, texts, and 

even web browsing. With more rapid access under the wireless technology and tremendous 

configuration built to the user-defined structure for 4G, or fourth generation, boosted the 

quality capabilities and allowed users to stream with material-based services that include aha, 

YouTube, Amazon Prime, Netflix, and Disney Hot star. To highlight an even more significant 

https://www.scopus.com/affil/profile.uri?afid=60079446


IJFANS International Journal of Food and Nutritional Sciences 

 

ISSN PRINT 2319 1775 Online 2320 7876 

                                          © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal Volume 8, Issue 4, 2019 

240 | P a g e  

Research paper 

performance gain, the network has incorporated the 4G network in developing the Long-term 

Evolution (LTE). 

Further anticipating the launch of fifth-generation (5G) for 2020. Doesn't seem to take long to 

share Ultra H.D., 720MP or HDR-quality photographs, 3D videos, and thanks to improved 

4GLTE technology, which will improve connection and browsing speeds and speed up data 

transfer. Moreover, the first generation (1G) wireless technology featuring the telephone 

network took place in the USA in July 1978. It was possible to communicate with a device 

like a mobile phone using shared 1G transceivers. Frequency modulation was utilised for the 

transmission of signals. There were allocated frequency bands at 25 MHZ, categorised as dual-

band, individually for reference station signalling to the device and vice versa. Every channel 

was spaced from the others by 30 kHz to accommodate more network users. However, this 

did not maximise the use of the spectrum that was available. For the particular users of the 1G 

network, the frequency division multiple access (FDMA) procedure has been utilised to delay 

the client in continuing the process. Utilising frequency reuse boosted the network capacity in 

1G.  

Each design configuration is supported by the integration of roaming facility and assignment. 

However, the network based on cellular configuration couldn't translate signals across 

borders. Low capacity, unpredictable handoff, weak voice connectivity, and lack of security 

are all issues with 1G [1, 2, 3, 4, 5]. The suggested next generation of telecommunications 

standards, known as 5G, is the wireless or mobile networks of the Fifth Generation, which 

follow the standards of 2G, 3G, 4G and LTE formats. Dependent on the communications of 

mm-wave, the references can be structured and built with the analysis of 1-9 mm. 5 G wireless 

will operate under the sampled range of 25-250 GHz. Compared with current 4G and LTE 

standards, 5G wireless communication has a higher capacity, enabling denser densities with 

the users connected to broadband technique further through the reliable based on ultra-

materialized from every device configured to connect. Space-filling and self-similarity 

features are two crucial characteristics of fractal MSA [6, 7]. However, the similarity can be 

individually created within the dual and multiple featured antennas under microstrip that is 

filled with the dimension reduction of MSA's, later enhancing current operational length under 

the same conditions. 

Microstrip antennas can be made in square, circular, rectangular, or elliptical designs, and any 

shape is feasible for various purposes. Insect feeding is the ideal method because impedance 
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matching may be easily accomplished by adjusting the inset gap and length. The microstrip 

patch antenna is seen from above. The microstrip patch antenna is seen from above. Low 

fabrication costs, the ability to create conformal structures, compact size, lightweight, 

simplicity in MIC integration, dual and triple frequency operation, low profile, and increased 

gain are all benefits of microstrip patch antennas. Although it has many benefits, it also has 

significant drawbacks, like limited bandwidth, poor efficiency, and the inability to handle 

large amounts of electricity. Technology behemoths are aiming to release modems and 

comparable communication devices on the market as 5G cellular systems enter their early 

phases of development. In the U.S. and Europe, the test bands within the systems for the 

generation of 5G networking models were sampled at 27 GHz and 41 GHz. 

This study presents the design of a wireless application-specific miniaturised dual-band 

antenna using a rhombus ring in the ground structure. We have contrasted the outcomes of 

simulations with those of a literature review. 

 

Design of the proposed antenna 

 

Fig.1. Schematic view of Circular CPW patch antenna 

Figure 1 illustrates the schematic view of the circular CPW patch antenna, 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 circular patch with a spiral ring in the 

CPW feed. Based on the substrate of FR-4 under the parameter value set to 4.4 for the 
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dielectric coeffect. The dimensions are 20x20x1.6mm3. The proposed antenna dimensions are 

stated in figure 1. 

𝑓0 = 5.8 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) 

Step 3: Determining the Width of the Ground Plane (𝑊𝑔) attained with the surface of material 

developed so far with the patch design, supported through equation (3) 

𝑊𝑔 =
1.38∗𝑐

𝑓𝑟∗√∈𝑒𝑓𝑓
    (3) 

 

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 rhombus-shaped CPW antennas for the consideration of analysis 

within the design developed. 

 

Fig.2 Return loss value of the proposed antenna 
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Implementing the rhombus ring in the CPW layer and circular patch of the proposed antenna 

shows a high outcome reached upon values regarding the parameter of antenna developed. 

Figure 2 states the proposed antenna's return loss value across the operating frequency. The 

proposed antenna having the return loss value of -28dB across the operating frequency of 

3.1GHz, similarly across the operating sampled discretised to 6 GHz, yet stating the loss of 

return value of -18dB. 

 

Fig.3 VSWR value of the proposed antenna 

VSWR signifies the quantity measure maps the antenna impedance range interconnected to 

the line. Figure 3 shows the VSWR range for the developed antenna. The above figure states 

the value subjected to VSWR for antenna built across the operating frequency. Having a 

VSWR range of about 1.4 across an operating frequency of 3.1GHz, similarly, across the 

operating frequency of 5.1 GHz, the antenna states the VSWR value of 1.8, which is in an 

acceptable range by the implementation of the rhombus ring in both patch and CPW layer the 

proposed antenna showing high-performance values regarding the constraints limited to the 

antenna. 

 

Conclusion:  

The research paper presents a dual-band circular patch antenna covering wireless applications 

across bands of 3.1 and 5.1 GHz estimated under superior gain with stabilised patterns. The 

rhombus rings in the CPW layer and circular patch improve the performance of the proposed 

antenna acting as the element for radiating structural patterns. The developed design model 
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was efficient and effortless and was easily fabricated using available FR-4 material. With the 

antenna developed, the researcher finds a broad range of applications in contemporary 

compounded wireless technologies. 
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