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Abstract

An ultra-wideband (UWB) antenna is required to handle the band-notched function,
since the frequency band (4.5-5.5 GHz) has recently been recommended by ASEAN
nations for fifth generation (5G) cellular connectivity. Thus, to characterise the small
form factor of a UWB antenna within theThis article presents a changeable notched
resonant feature in the 5G lower band, which is useful for 5G applications. The ultra-
wideband antenna was built using a tuning fork radiating patch that has a basic
defective ground plane construction. The band-notched criterion was created by
applying two ring-shaped slits (RSS) to the ground plane. An exceptionally low VSWR of
less than 2 and a massive bandwidth of 2.9 GHz to 11 GHz have been accomplished by
this antenna. It would seem that the antenna is capable of receiving all frequencies, with
the exception of the lower 5G band (4.5-5.5 GHz), which has notched frequency bands.
Although the antenna's notched frequency range yields less than -1 dBj, it has a peak
gain of 5 dBi for UWB. Adjusting the various RSS points along the vertical axis allows for
a progressive shifting of the notched-band, allowing for the potential to design for
changeable band-notched features. This document presents the fully realised design
after it has been manufactured and tested. The suggested antenna is perfect for lower
band 5G applications because to its compact size and tiny surface area of 45x34 mm?2.
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INTRODUCTION
Various academics have been working on UWB wireless communication applications for
quite some time. It has reached a number ofapplications because to its several benefits,
including its ability to transfer a bigger amount of data and reduced manufacturing
costs. The UWB commercially available application was granted a bandwidth of (3.1-
10.6) GHz by the Federal Communication Commission (FCC) in 2002 [1]. The rapid
proliferation of the technology has led to an increase in the usage and popularity of UWB
since then. Working with ultra-wideband (UWB) technology often necessitates a large
operational bandwidth, however building an antenna for UWB may be difficult due to
the antenna's small size, large radiation polarisation, low VSWR, and broad operating
bandwidth.

For ultra-wideband (UWB) uses, narrowband is a significant boon [2].on pages 26,
27 examples include the following: (3.3-3.7 GHz) for Wi-MAX [7], (3.3-3.8) GHz for C-
band satellite communication [8], (4.5-5.5) GHz for 5G lower band [9], (5.15-5.35) GHz
and (5.572-5.825) GHz for WLAN [10], (7.25-7.75) GHz for satellite downlink contact
according to the International Telecommunication Union (ITU) [11], (7.25-8.275) GHz
for X-band frequencies [12], and so on. Utilising a variety of patch shapes, inset-fed,
defective ground structure (DGS), coplanar waveguide (CPW), and radiating patch slots
may enhance the efficiency of a planar UWB antenna [2, 13-19]. Bandnotched functions
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are often produced by having distinct slots on the ground plane and patch, according to
most research. This allows for the realisation ofln the event that the ground structure is
defective, UWB is made easier to understand [20, 21]. In recent times, there have been a
number of proposals for research that investigates band-notched characteristics for a
variety of applications. A UWB CPW-fed antenna with two split-ring resonators was
proposed by the authors of [20] for use in dual notched-band applications. The ultra-
wideband antenna has two rejection bands that run from 5.0 to 5.8 GHz and 7.5 to 8.5
GHz. It operates within the range of 3 to 10.6 GHz throughout its operation. This antenna
has dimensions of 50x50 mm2, which are the dimensions that are advised.

Both the first notched-band and the second notched-band were produced by
designing two dual SRRs (DF-DSRR) on the centre of the ground plane. The second
notched-band was produced by developing two dual SRRs (WB-DSRR) on the bottom of
the ground plane. One of the Vivaldi UWB antennas [21] that is currently in the planning
stages is equipped with band-notch features that can be toggled on and off. It was
possible to generate a band-notched function with the help of the varactor diode, and a
stepped-impedance resonator (SIR) was used in order to give the band-notched feature.

The EBG structure, when coupled with a radiating patch in the shape of a disc and
linked to the ground plane, makes it possible to realise band rejection capabilities, which
ultimately results in the creation of an innovative antenna. EBG is the method that is
used in order to achieve the notched bands of WLAN (5.15-5.825 GHz), Wi-MAX (3.3-3.8
GHz), and X-band (7.1-7.9 GHz). Additionally, its radiation efficiency is low in regions
where the band ceases flowing across the area. [17] proposed a UWB antenna size of
50x40 mm2 with three rejected bands, in contradiction to the previous statement.
Within the context of ultra-wideband (UWB) applications, this antenna had a broad
operating bandwidth ranging from 2 to 13.7 GHz. Additionally, it included three notched
bands that extended from 2.69 to 4.5 GHz, 5.49 to 6.37 GHz, and 8.15 to 9.61 grammes
per second.

From what we can gather from the published research, the vast majority of studies
either did not include tunable band-notched functions into their antenna designs or
made use of active components such as varactors, capacitors, or PIN diodes in order to
accomplish band-notched tunability. It is feasible to avoid the laborious process of
manufacturing an active element antenna by using a passive design that may be adjusted
to the desired level of performance. It is recommended that the following antennas be
built; they are enormous in size, tuning cannot be continued endlessly, and they have to
be tuned to a particular band.

The band-notched constraints were provided to it when it was considering UWB
antennas for a particular 5G cellular frequency. The fundamental objective of the
changeable band antenna concept is to acquire interference bands, which may differ
somewhat from one country to the next. A tuning fork shape (TFS) ultra-wideband
antenna with a partial ground (PG) and a ring-shaped pair of slits (RSS) was developed
as part of the research that was conducted for the lower (4.5-5.5 GHz) band of the fifth-
generation wireless network. Through the use of RSS in the ground plane, this proposed
antenna is able to accomplish a notched function for fifth-generation lower band
applications. According to the position of the dual RSS, the variable band notched (VBN)
criteria is generated, which ranges from lower to higher frequencies. Furthermore, our
literature review goes all the way back to the year 2020 and reveals that there are no
TFSUWB antennas that have RSS.
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UWB Antenna Design

Through the use of printed circuit board (PCB) technology, the UWB antenna has been
constructed. Decisions on PCB technology are made on the basis of the clearboth in
terms of design and cheap production costs. In addition, optimising the design in order
to get the required outcomes is a straightforward process. An illustration of the
hierarchical approach to the construction of a UWB antenna may be seen in Figure 1.
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3.1 to 10.6 GHz is the frequency range that the proposed antenna covers, which is
considered to be ultra-wideband. The antenna has dimensions of 50 millimetres by 40
millimetres. With the exception of the band rejection frequencies, it features a variable
band-notch bandwidth that ranges from 3.1-6.80 GHz and a voltage standing wave ratio
(VSWR) that is less than 2 over the whole bandwidth. The efficiency of the antenna is
around 80% throughout the full bandwidth, however it falls below 38% when it is
applied to the band-notched frequency spectrum. A multi-band ultra-wideband antenna
with a circular patch shape and DGS has been proposed. The antenna is 80x70 mm2 in
size. With the exception of the band-notched bandwidth, which is comprised of four
rejection bands, the ultra-wideband antenna that has been recommended has a voltage
standing wave ratio (VSWR) that is lower than 2. The following frequency bands are
among those that this antenna is able to reject signals in: 2.15-2.65, 3.0-3.7 GHz, 5.45-
5.98 GHz, and 8.68-8.68 GHz. Its UWB bandwidth is between 1.5 and 12 GHz. Twin
notched-bands with frequencies ranging from 2.15 to 2.65 GHz and 3.0 to 3.7 GHz are
formed by the two DGS meander shapes in the top slot. Additionally, two additional
notched-bands with frequencies ranging from 5.45 to 5.98 GHz and 8.0 to 8.68 GHz are
generated by the two DGS meander shapes in the bottom slot. frequency range of -10
decibels In reference [16], ultra-wideband antennas were presented, which had
dimensions of 50x42 mm?2. These antennas included three bands with notched features,
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consisting of frequencies ranging from 3.3 to 3.8 GHz, 5.15 to 5.825 GHz, and 7.1 to 7.9
GHz.

CONCLUSION

The practicality of a small UWB antenna with bandnotched features has been
successfully proved through the phases of design, modelling, manufacturing, and
validation testing. It is possible to tune the UWB antenna.Upon a FR-4 substrate, a fork
shape and a basic PG plane are positioned. The notched bandwidth is moving from (4.3-
5.6) GHz to (4.7-6.5) GHz, while the RSS position on the vertical axis is changing. This is
another significant result that has been made. As a result of the fact that the suggested
antenna may be simply created with changeable band notches, it is feasible to model and
build any bands that interfere with one another. The performance of this antenna is
outstanding on UWB frequencies, and it has the capability of rejecting lower band
frequencies that are used for 5G applications. An anechoic chamber is used to test the
antenna once it has been developed and then manufactured. The variability of return
losses, voltage standing wave ratio (VSWR), and gain with frequencies and bad radiation
patterns is found to be in excellent agreement with the findings of the simulation, and all
of these changes fall within an acceptable range. Given its diminutive dimensions of 45
millimetres by 34 millimetres, the suggested antenna is a good contender for use in
ultra-wideband applications that use notched 5G lower bands.
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