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ABSTRACT

In this proposed paper, a Corona Virus shape of microstrip patch antenna designed without using DGS which
is proposed for multiband operation for the VHF (30-300 MHz), UHF (300-1000 MHz), L-band (1000-2000
MHz), and S-band (2000-4000 MHz) applications. The antenna is 40 mm x 40 mm x 0.96 mm and Rogers
R03003 is used as a substrate. Also, copper is used for both the patch and the ground plane. Initiation of a
Corona Virus-shaped structure with modified upper slots develops in the patch's center. There are 25
resonant frequencies in all for the antenna. With a maximum gain of 12.7 dBi at 36.7 GHz and an average
gain of 8.1 dBi. Thus, the VSWR of this Virus-shaped patch antenna can fulfill the criteria of the multiple
intended applications while taking into account all the parameters, including bandwidth, high gain, higher
return loss, reflection coefficient, and impedance matching.

Keywords: Corona virus shape, DGS, Multiple bands, Resonant frequency.
INTRODUCTION

An antenna is defined by Webster’s Dictionary as “a usually metallic device (as a rod or wire) for radiating
or receiving radio waves” [1].

Due to the improvement of wireless communication in today's world, the demand for multiband antennae has
increased. Strong wireless communication requires high frequencies antenna. But the cost of a high-
frequency antenna is high. So it’s necessary to bring the antenna into the market with low cost and simple
design for multidimensional purposes. The 5G antenna is operated at low (600 — 900 MHz) and mid (1.7 —
4.7 GHz) mm-wave bands [2]. In that case, the demand for a high-frequency range with a large amount of
bandwidth is necessary. So, this Corona virus-shaped antenna may be a solution for the latest developments
in 5G technology.

In addition, multiband antennas are widely preferred in wireless applications such as encrypted
communications frameworks, space station communication systems, and other wireless applications [3]. For
multiple frequency bands, different antennas are usually required [4] - [5]. The development of patch
antenna is still developing, and several enticing solutions for using a reliable antenna that can operate in
several frequency bands are already being proposed. Similarly, to the peer characteristics of such patches,
multiband contributes to reducing dimensions, and subsequently mass and area. [5]. New results show that
the antennas have remarkable multiband characteristics and lower resonance frequencies [5]- [6].

In this paperwork, the Corona Virus shaped patch of the antenna has been designed by using RogerRO3003
substrate. A well-designed capacitive gap in various forms can improve the antenna's effectiveness,
resonance frequency, high gain, and efficiency. So, a new small rectangular patch on both sides of the
transmission line has been added. Articles on multi-band and different types of microstrip patch antenna
performance have been examined. [7].
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ANTENNA DESIGN & ANALYSIS
Antenna Structure

The design strategy has been adopted to achieve the multiband frequency ranging from 2 GHz to 50 GHz.
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Fig:1 Antenna front view with dimensions in the early stages

In order to be used for multiband applications, the antenna is designed. Impedance matching, bandwidth,
gain, and radiation efficiency are regarded as the most crucial characteristics throughout the designing
process Si1. The Rogers R0O3003 substrate, with a thickness of 0.8 mm and a dielectric permittivity of 3 (&r =
3), is used for the antenna's design. 40 mm x 40 mm x 0.08 mm is the dimensions of the antenna ground
plane. Two comparative antennas are constructed for this purpose. The corona virus shaped antenna’s initial
geometric design is depicted in Fig. 1 (proposed). The values of each parameter for the first design are also
displayed in the Fig. 1.

Antenna Design Process

As we considered creating a special antenna with outstanding features, the antenna design process included
several optimization stages to improve its polarization and multiband properties.

In order to form a coronavirus shape, the antenna was initially built as depicted in Fig. 1 using CST
simulation software. With a full ground, the antenna-1 (initial design) shows an average performance and
low profile [8] bandwidths from 2 to 15 GHz which representing Si1 and that is above -10 dB as shown in
Fig. 2.
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Fig. 2. Simulated S11 for the changes in patch side.
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For further enhancement, we decided to make some adjustments to the antenna patch. The original antenna
produced a patch of 18.10 mm x 4.80 mm x 0.08 mm next to each side of the transmission line (Fig. 3).

Fig. 3. The proposed antenna with the changes in patch side.
Table | shows the values of each parameter for the final design.

Table | Dimensions of the proposed antenna

Parameters | Dimension (mm) | Parameters | Dimension (mm)
Ls 40.00 W 40.00

L1 20.00 Wi 30.6

L2 10.5 W, 2.98

Ls 2.00 W3 18.1

L4 5.00 W, 0.4

Ls 4.8

Ls 4.00 Ws >00

Lc 40.00 Ws 40.00

With this, the modified antenna, subsidizes the lacking of the first ones. Getting additional bands is the major
benefit of adopting the new rectangular patch. It has increased in bandwidth with high gain and also a
resonant frequency is increased from 2 to 15 GHz.

As seen in Fig. 4, the planar patch antenna is made up of a dielectric substrate sandwiched between the
ground layer and patch at the top and bottom, respectively. These linearly polarized Microstrip Patch
Antennas have been designed for coronavirus structures by etching circles, triangles, rectangular, etc. on
copper layers. In contrast to the bottom layer, which serves as the ground plane, the top patch layer serves as
both a radiator and a receptor for antennas that send and receive signals.

Patch

|

Rogers
R03003

Ground

Fig. 4. The lateral view of the proposed antenna
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The designed antenna built 0.2 mm size of two insets in the new patch of the proposed antenna, on both sides
of the transmission line where the patch dimension is 4.8 mm x 18.1 mm. So, the result that can be seen in
Fig. 2 contains three more frequency resonances at 3800 MHz, 5000 MHz & 5500 MHz respectively.
Regarding the initial antenna in Fig. 1, there are a total of 18 insets that have been inducted into the patch
side of the patch antennas. Thus, the antenna attained 16 resonating frequencies at 15.7 GHz, 16 GHz, 17
GHz, 17.8 GHz, 18.5 GHz, 20.5 GHz, 22 GHz, 23.5 GHz, 24.7 GHz, 26.5 GHz, 29.5 GHz, 33 GHz, 34 GHz,
36.2 GHz, 36.7 GHz, and 43.5 GHz, as seen in Fig. 2 from -10dB to -45dB.

With the final modification, the proposed antenna has successfully achieved twenty-five multiband at 3.8
GHz, 5 GHz, 5.5 GHz, 15.7 GHz, 16 GHz, 17 GHz, 18 GHz, 18.5 GHz, 20.7 GHz, 22 GHz, 23.5 GHz, 24.7
GHz, 26.5 GHz, 29 GHz, 32 GHz, 33GHz, 33.5 GHz, 34.2 GHz, 35.7 GHz, 36.3 GHz, 36.7 GHz, 40 GHz,
42 GHz, 45.5 GHz and 47.5 GHz from -10dB to -50dB which are shown in Fig. 2.

We —

Fig. 5. The Back view of the proposed antenna (full copper ground)

Fig. 3 shows the final version of the planned coronavirus-shaped antenna, which has a full copper ground as
shown in Fig. 5. A copper-made patch that measures 18.10 mm in width and 4.8 mm in length is installed on
both sides of the transmission line. The patch is inserted by 0.2 mm, forming a rectangular structure that
measures 5 mm by 4 mm.

Analysis of the Proposed Antenna’s Performance

The reference impedance [9] of the proposed antenna is 50Q. It is just a factor which shows up initially in
the definitions of the incident and the reflected wave. The following Fig. 6 and Fig. 7 show the efficiencies
[10] and VSWR [11] of the proposed antenna at resonant frequencies.
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Fig. 6. Radiation Efficiency and Total Efficiency of the proposed antenna
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VSWR is a measurement of the effectiveness of radio-frequency power transmission from a power source,

through a transmission line, and into the patch antenna [12]. Here in this proposed antenna, a twenty-five
resonating frequency band has been achieved.
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Fig. 7(i). E-plane at 17.84 GHz

Every stage of the designed antenna has demonstrated a notable improvement. There are provided the cross-
pol and co-pol radiation patterns.

1D Resuks\Farfields\E-Field (f=18.56)
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Fig. 7(ii). E-plane at 18.56 GHz
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In "Fig. 7," cross-polar and co-polar patterns are shown at resonance frequencies of 17.84GHz, 18.56GHz,
40.07GHz, and 47.56GHz, respectively. The cross-polar at phi 900 is shown in this diagram by the green
line, while the co-polar is represented by the red line. Figures "Fig. 7(i)", "Fig. 7(ii)", "Fig. 7(iii)", and "Fig.
7(iv)" show the proposed antenna's robust resonance pattern at various resonant frequencies.

1D Resuks\Farfields\E-Field (F=40.07)

farfield {f=40.07)[1] (Phi, Theta=0)
farfiekd (F=40.07)[1] (Phi, Theta=00)

180

Phi [ Degree vs. dB(V/m)

Fig. 7(iii). E-plane at 40.07 GHz
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Fig. 7(iv). E-plane at 47.56 GHz
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DISCUSSION & CONCLUSION
Discussion

Fig. 8. S-parameter of proposed antenna. The simulated result of the reflection coefficient has shown in Fig.
8. With high gain, S11 has been obtained in 25 distinct frequency bands between -10 dB and -50 dB. The
achieved bandwidth are 140 MHz, 60 MHz, 80 MHz, 200 MHz, 310 MHz, 180 MHz, 200 MHz, 270 MHz,
260 MHz, 800 MHz, 610 MHz, 620 MHz, 220 MHz, 1630 MHz, 180 MHz, 250 MHz, 180 MHz, 300 MHz,
560 MHz, 440 MHz, 190 MHz, 2500 MHz, 420 MHz, 2300 MHz and 3400 MHz respectively. Fig. 7.
illustrates the antenna’s radiation pattern in its polar configuration.
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Fig. 8. S11 of proposed Antenna

The primary lobe direction at 0° in 36.7 GHz has a maximum gain of 12.7 dB.
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Fig. 7: Gain vs. Frequency graph of the proposed antenna
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Table 11 A comparison between the proposed antenna and previous work

Ref. |Size (mm?) | Antenna’s Type Resonate Frequencies (GHz) I(\éllg):) Gain
[13] |28.5x% 34 |Sierpinski Carpet Fractal | 14.80, 17.92, 23.12, and 27.92 3.33

[14] [12x 30 Rectangular Shape 23.9, 35.5, and 70.9 5.6

[15] |50 x 50 Elliptical Patch Fractal |2.6, 6 and 8.3 3.84

This _ 3.8, 5, 5.5, 15.7, 16, 17, 18, 18.5, 20.7, 22,

work 40 x 40 Corona Virus Shape 23.5, 24.7, 26.5, 29, 32, 33, 33.5, 34.2, 35.7,|12.7

36.3, 36.7, 40, 42, 45.5 and 47.5 GHz

Therefore, a Corona Virus fractal antenna with a dimension of 40 x 40 mm? is proposed in this work to
achieve size reduction. It may operate in 25 multiband simultaneously. Moreover, the suggested Corona
Virus fractal antenna is smaller than other works, as depicted in Fig. 7 and Table 111, and it has higher gain
and more frequency bands than those other works. The suggested antenna also has wideband and
narrowband capabilities.

Conclusion

A new coronavirus-shaped microstrip multiband patch antenna for VHF, UHF, L-band, and S-band
applications has been designed and examined in this work. Superior multiband performance is effectively
demonstrated by the suggested design, which has a maximum gain of 12.7 dBi at 36.7 GHz and covers 25
resonant frequencies. Compared to traditional designs, this antenna maintains good gain, impedance
matching, and wide bandwidth coverage while achieving a compact form factor. The shape of the
coronavirus was chosen for its engineering-driven optimization to improve electromagnetic performance, not
just for its visual or conceptual originality. Additional resonant routes are introduced by the special shape,
which enhances bandwidth efficiency and multiband behavior. The study demonstrates how structural
changes affect antenna efficiency, polarization properties, and overall radiation performance through a
steady refinement from the initial to final design stages. This flow ensures a systematic design evolution,
reinforcing the shape’s technical advantage rather than its symbolic resemblance.

In the future, especially for 5G applications, we hope to increase the gain of the suggested antenna even
more to boost signal intensity and coverage. Additionally, a comparison between simulation data and real-
world outcomes will be done through experimental validation using measured performance analysis. With
these improvements, the antenna will be able to be successfully incorporated into next-generation wireless
communication technologies, offering a more affordable and high-performing option.
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