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Abstract - The increasing demand for compact, high-performance antennas in contemporary wireless communication systems
has prompted significant study into multi-frequency designs. Applications like Wireless LAN, satellite communication, and C-
band services necessitate antennas that are both downsized for incorporation into portable devices and proficient in functioning
across several frequency bands. This study introduces a tapered Coplanar Waveguide (CPW)-fed tiny multi-frequency antenna
intended for Wireless LAN, satellite communication and C-band applications. The proposed antenna includes a projected
structure of 30 x 30 x 1.6 mm?® size and has an asymmetric octagonal radiating patch. FR4 epoxy with permittivity 4.4 is used
as a dielectric medium. The antenna resonates at frequencies 5.1GHz, 6.5GHz and 7GHz with the reflection coefficients of -
17.73dB, -11.81dB, -11.73dB and gains of 4.83dB, 6.92dB, 8.46dB, respectively. The antenna produced a VSWR of 1.29, 1.69

and 1.69 for the respective frequencies.
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1. Introduction

These days, patch antennae will be used widely in
communication hardware due to their low volume, lower cost,
and capacity, which allow them to be synchronized into other
microwave gadgets without any problem. The existing and
next communication arrangements require electrically tiny,
structurally modest antennas with high directivity properties
because of the fast improvements in wireless systems for
communication [1].

Multiband antennas with superior radiation properties
and extensive impedance bandwidths exhibiting specified
radiation patterns are essential for sophisticated
communication systems. As the ground, radiator and feed are
positioned on the same plane, allowing for seamless
incorporation with other microwave devices, a coplanar
waveguide-powered antenna provides minimal radiation
leakage and reduced sensitivity of characteristic impedance to
substrate material and height [2].

Miniaturization of antenna size is also critical for
integration with portable devices. As the size of wireless
devices becomes portable, the components of the device also
have to be compact. An antenna is a critical component of a
communication device, and miniaturization is highly
desirable [4]. The slot is changed to rectangular with uneven
cuts in the ground structure. Patches with hexagonal shapes
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and dual CPW feeds are employed to rejuvenate the slot and
improve the gain [3]. A novel plan of a Coplanar Waveguide
antenna with an integral patch placed in the middle of the
resonator is proposed. Antenna shows a particular just as
wide-band excitation and satisfies the interest of today's
remote communication [5].

A Coplanar Waveguide fed with a C-shaped structure with
rectangular etching on the patch is planned and executed.
Ultra-wide bandwidth values of 3.01-104 GHz are
accomplished using rectangular slots and C-molded stubs [6].
A little Coplanar Waveguide took care of three band-indented
structures and is planned to restrict the electromagnetic
impedances conveyed in narrowband use in the UWB range.
The introduced antenna works over the recurrence range of
UWB between 3.1 to 11 GHz for low-energy applications [7].
A new novel form of a dual-band co-planar waveguide fed
(CPW) antenna is presented with a fractal to generate dual-
band radiation. A matching step-impedance is applied
between patch and feed to achieve improved return loss on
both operating frequencies [8].

An antenna with a rectangular radiator was intended for
the C band, and Global Positioning Systems was designed.
The double is obtained by a coplanar waveguide with a
circular slot on the patch [9]. A small novel square spiral
antenna having strips in L-shape and CPW feed is explored
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in multiband applications. Using a spiral increases excitation,
and including L-shape strips in the spiral contributes more
bandwidth at higher frequencies [10].

A versatile double band and double enraptured Coplanar
Waveguide-feed monopole antenna having fascinating
recurrence re-configurability is proposed. To achieve a
double band, a U-formed opening is set inside the CPW-took
care of the monopole in the presented antenna. The radio wire
is manufactured utilizing a flexible substrate, which is useful
for conformal applications. The presented receiving wire can
be used in multiband framework and intellectual radio
applications [11]. For RFID applications, a Coplanar
Waveguide-fed semi-fractal structure with a curve line feed
is presented. This design resonated at multiband frequencies
of 3.8GHz, 5.8GHz, 8.2GHz and 9.7GHz respectively [12].
An inkjet patch antenna with a circular monopole with a
volume of 158.6 mma3 is presented. It resonates at bands of
3.04GHz t0 10.7GHz and 15.18GHz to 18GHz. This structure
unveiled omnidirectional radiation features and generated
3.94 dB of peak gain [13]. The antenna has a volume of
69.6mma3. It consists of an oval shape patch, a double T
structure, concentric rings and a J slot. This structure operated
at 5.15 GHz to 7.29 GHz and Wireless-Fidelity 6 (5.92 GHz
to 7.12 GHz). It also exhibits a gain of 2.25dB and an
efficiency  superior to  omnidirectional  radiation
characteristics [14].

An antenna with CPW feed and meta-material is aimed at
the applications of S and Ku bands. The meta-material and
SIW are utilized to enhance the bandwidth, gain and antenna
efficiency. The structure resonates at 4.23 GHz, 13.63 GHz
and 17.05 GHz, respectively. A linear polarization is achieved
for both frequency bands with improved gain and efficiency
[15]. A Mercedes-Benz logo positioned at an adjusted distance
was effective in generating a center frequency of 2.45GHz.
The radiation characteristics have been improved by the
integration of a metal plate along with a reflector and a CPW
feed. This structure produced a bandwidth of 360 MHz from
2.2 GHz to 2.56 GHz. The attained gain at 2.45GHz is 7.3dB.
[16].

The antenna comprises a revised upright bow-tie radiator
with a coplanar L-shaped ground plane. The gain is improved
after the incorporation of coplanar feed [17]. An antenna
measuring 33 x 17 x 1.6 mm? is documented for WLAN and
Wi-MAX applications, achieving frequency bands of 2.47 to
2.77 GHz, 3.3 t0 3.7 GHz, and 5.10 to 6.62 GHz [18].

Despite its uneven design, the antenna's radiation patterns
throughout the two bands are perfectly symmetrical, and it
doesn't have any rear lobes either. The fundamental advantage
of symmetric patterns is that they concentrate radiation in the
vertical direction compared to the antenna axis, where
frequency fluctuations have little effect. As a result, the
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antenna’s half-power beam width in the E and H planes is quite
wide. The H-plane pattern's cross-polarization level is more
noticeable at 3.375 GHz [19].

2. Antenna Formulae
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Fig. 1 Top view and ground plane of the antenna
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The front and back perspective on the proposed
scaled-down asymmetric octagonal antenna with a fixed
coplanar waveguide feed is portrayed in Figure 1. The
antenna was designed on the substrate of FR-4 epoxy,
which has a permittivity of 4.4 with a loss tangent of 0.02.
The dielectric's width, length, and height are 30mm, 30mm
and 1.6mm respectively. The asymmetric octagonal patch
of L1 = 85mm, W1 = 16 mm and W2 = 6mm is
constructed. The patch is fed by a micro-strip having
length and width of 8.5mm and 1.25mm respectively. The
coplanar waveguide is constructed on both sides of the
microstrip feed on the same plane, having dimensions
L2=7.8mm, L3=12.97mm and W3=12.975mm.
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The cause behind choosing the Coplanar Waveguide
feed is its advantages on microstrip line feed like low
scattering, less radiation loss, capacity of limiting its
characteristic impedance, and simplicity of joining with
solid microwave ICs and other Radio Frequency devices.
The antenna prototype is illustrated in Figure 2.

Table 1. Antenna measurements

Surface Measurements
Length L 3mm
Substrate Width W 30mm
Height 1.6mm
Length L1 8.5mm
Patch Width W1 16mm
Width W2 6mm
Length Lf 8.5mm
Feed Width Wf 1.25mm
Length L 30mm
Ground Plane Widih W 30mm
Length L2 7.8mm
Coplanar feed Length L3 12.97mm
Width W3 12.975

4. Prototype of the Antenna

The frequencies obtained are 5.1GHz, 6.5GHz and 7GHz.
The return loss for the frequencies are - 17.73dB, -11.81dB
and -11.73d B, respectively.

5. Results

The Si; graph of the asymmetric octagonal antenna
demonstrates its effective multi-frequency performance at
5.1GHz, 6.5GHz, and 7GHz, with reflection coefficients of -
17.73dB, -11.81dB, and -11.73dB, correspondingly. These
data illustrate optimal impedance matching. The antenna has
a constrained but adequate bandwidth at each resonance,
indicating its suitability for Wireless LAN, satellite
communication and C-band applications. The small design
and efficient CPW-fed setup provide impressive performance.
The antenna effectively achieves its designated goals.
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The VSWR plot indicates that the asymmetric octagonal
antenna demonstrates effective impedance matching at
frequencies of 5.1 GHz (VSWR = 1.29), 6.5 GHz (VSWR =
1.69), and 7 GHz (VSWR = 1.69), with all measurements
remaining significantly below the acceptable limit of 2. This
demonstrates low power reflection and efficient power
transfer at the specified frequencies. The results confirm the
antenna's appropriateness for Wireless LAN, satellite
communication, and C-band applications. The above figures
give the simulated antenna parameters.

5.1. Intermediate Steps

Initially, a basic rectangular patch can generate 3.3GHz,
4.9GHz, 6.3GHz, 8.4GHz and 8.7GHz with a reflection
coefficient of - 12.21dB, -10.68dB, -25.61dB -14.9dB and -
13.84dB respectively. For the frequency 4.9GHz, the return
loss is high.
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The device's capability for multi-frequency operation
renders it appropriate for various wireless communication
applications. The optimal resonance observed at 8.7 GHz
indicates superior matching capabilities and the design
facilitates both compactness and multi-band functionality. The
frequencies 8.4GHz and 8.7GHz are close to -10dB return
loss.
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Fig. 6 Asymmetric octagonal antenna

The asymmetric octagonal antenna facilitates effective
multi-frequency operation with resonances at 3.5 GHz, 5.2
GHz, 6.7 GHz, 7.1 and 9.5 GHz, all exhibiting S11 < -10 dB.
The most robust match occurs at 7.1 GHz (-25.43 dB). The
antenna's design illustrates its appropriateness for multi-band
applications across several wireless communication
frequencies.
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Fig. 7 Octagonal patch with CPW feed
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In order to decrease the return loss, a rectangular coplanar
waveguide feed with an asymmetric octagonal patch is
introduced, after which the frequencies obtained are 3.5GHz,
5.1GHz, 6.4 GHz and 7.3GHz. Still, for the frequency of
5.1GHz, the return loss is high. To improve the gain and
reduce the return loss, a coplanar waveguide was made
tapered. The obtained frequencies are 5.1GHz, 6.5GHz and
7GHz. The gains obtained are 4.83dB, 6.92dB and 8.46dB,
respectively, as depicted in Figure 8.

The tapered CPW-fed antenna operates efficiently at
5.1 GHz, 6.5 GHz, and 7 GHz, with excellent impedance
matching (S11<—10dB). Its compact design and multi-
frequency functionality make it ideal for Wireless LAN,
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satellite, and C-band applications, with the strongest
matching observed at 5.1 GHz.
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The antenna design evolves from a rectangular patch to a
tapered CPW-fed octagonal patch, with each step improving
impedance matching and gain, as shown in Table 2.

The final design demonstrates the best performance at
5.1 GHz, 6.5 GHz, and 7 GHz, making it suitable for Wireless
LAN, satellite communication, and C-band applications.

Table 2. Intermediate design procedural steps

Steps Frequency | Return Loss | Gain
(GH2) (dB) (dB)
3.3 -12.21 2.97
Rectangular patch 4.9 -10.68 0.26
6.3 -25.61 4.27
35 -14 35
Asymmetric 5.2 -11.1 0.99
Octagonal patch 6.7 -14.38 5.89
antenna 7.1 -25.43 2.81
9.5 -20.92 8.96
Octagonal patch
Antge - V'?/ith 35 1477 5.95
rectangular 5.1 -10.68 -0.72
coplanar 6.4 -15 5.59
: 7.3 -15.15 5.67
waveguide feed
Octagonal patch
Antge - V'?/ith 5.1 17.73 4.84
tapered coplanar 6.5 -11.81 6.92
. 7 -11.73 8.46
waveguide feed
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5.2. Gain
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Fig. 9 Gain at (a) 5.1GHz, (b) 6.5GHz, and (c) 7GHz.

Figure 9 represents the 3D gain plots at three different
frequencies. Below is the summarized analysis.

5.2.1. Peak Gain

The gain increases with frequency: 4.84dB at 5.1GHz,
6.92dB at 6.5GHz, and 8.46dB at 7GHz. This demonstrates
the antenna's improved radiation efficiency at higher
frequencies.
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5.2.2. Radiation Pattern

The radiation becomes more focused and directional as
frequency increases. At 5.1 GHz, the pattern is broader and
less concentrated, while at 7 GHz, it is highly directional with
stronger lobes.

5.2.3. Applications

The pattern at 5.1 GHz is suitable for applications
requiring broad coverage. The 6.5 GHz and 7 GHz patterns
are better for applications needing higher directionality and
gain, such as long-distance or targeted communications.

5.3. Radiation Pattern

Figures 10 illustrate the radiations of the antenna at 5.1
GHz, 6.5GHz, and 7GHz in both the Phi = 0° and Phi = 90°
planes, showing gain variations in different directions. The
antenna's radiation pattern evolves with frequency, becoming
more directional and efficient at higher frequencies. At 5.1
GHz, the broad pattern supports multi-directional coverage,
while 6.5 GHz provides moderate directionality, and 7 GHz
achieves high efficiency for focused applications. This
progression highlights the antenna's versatility for Wireless
LAN, satellite communication, and C-band operations.
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Fig. 10 Radiation at (a) 5.1GHz, (b) 6.5GHz, and (c)7GHz.

The patterns also depict gain in terms of co-polarization
and loss in terms of cross-polarization. The patterns have side
lobes, too.

5.4. Measured Results
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Fig. 12 Measured VSWR using VNA

Type

The antenna prototype is validated for the parameters
return loss and VSWR using ZVHO08 Vector Network
Analyzer (VNA). The values of the measured results closely
match the simulated results. The comparison of the same is
illustrated in Figure 13 and also tabulated in Table 3.
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Fig. 13 Measured results vs Simulated results
Table 3. Comparison of results

Parameter Simulation Measurement
Frequency

(GH2) 51 6.5 7 516 | 6.56 | 7.14
S11(dB) |-17.73|-11.81|-11.73|-16.67 |-29.23 |-11.35
VSWR 129 | 169 | 169 | 1.35 | 1.08 | 1.74

Table 3 compares the simulation and measurement results
of the antenna's performance across three frequencies:
5.1GHz, 6.5GHz, and 7GHz, based on the parameters Si1; and
VSWR. The measured data supports the simulation results
well, confirming the antenna's robust design and suitability
for operation at mentioned frequencies. The measured
improvements at 6.5GHz indicate better-than-expected

matching, further enhancing the antenna's practical
performance.
Table 4. Performance comparison
Antenna
Reference| dimension | Frequency|  Gain (dB)
(mm3) (GHz)
3.6, -1.28,
[1] 25x20x1.6 5.8, 1.09,
7.5 1.53
3.9, 2.9,
[2] 26x26x1.6 5.8, 4.6,
6.7 -1.5
3.8, 4.21,
5.8, 3.2,
[12] 60x40x1.27 8.2 5.4,
9.7 3.45
[16] 35x35x0.508 2.45 7.3
5.1, 4.83,
Proposed | 30x30x1.6 6.5, 6.92,
7 8.46

A comparison of the performance of the proposed work
with that of related work is shown in Table 4. The proposed
antenna has a volume of 1440 mm?3, which is smaller than [12,
16], yet achieves multi-band operation with high gain values.
It offers a better balance of compactness and performance
compared to [1, 2], which have smaller dimensions but deliver
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lower gain and limited frequency coverage. While [16] for WLAN, Satellite and C-band applications. The
provides higher gain at a single frequency (2.45 GHz), the  frequencies obtained from this design are 5.1GHz, 6.5GHz
proposed design covers. The proposed antenna achieves an and 7GHz with the corresponding reflection co-efficient of -
excellent trade-off between compactness and performance. It ~ 17.73dB, -11.81dB, -11.73dB and gains of 4.83dB, 6.92dB,
is more compact than large designs like [12] and offers  and 8.46dB, respectively. The VSWR obtained for the
significantly better gain and frequency coverage than smaller ~ corresponding frequencies are 1.29, 1.69 and 1.69,
antennas like [1, 2]. This makes the proposed design ideal for ~ respectively. The fabricated antenna-derived results are
multi-band applications requiring high gain and moderate similar to those of the simulated one.
size.
Further, the performance can still be enhanced by

6. Conclusion incorporating CPW feed for the entire patch and increasing

This work aims to design a miniaturized multiband the metal on the patch. As the metal increases, the radiation
asymmetric octagonal patch antenna having dimensions 30 x characteristics of an antenna will be better in terms of
30 x 1.6 mm? involving a tapered coplanar waveguide feed directivity and gain.

References

[1] Esraa Mousa Ali et al., “A Low-Profile Antenna for On-Body and Off-Body Applications in the Lower and Upper ISM and WLAN
Bands,” Sensors, vol. 23, no. 2, pp. 1-12, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[2] Anupam Kr. Yadav et al., “Design and Analysis of CPW-Fed Antenna for Quad-Band Wireless Applications,” Journal of Electronic
Materials, vol. 52, pp. 4388-4399, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[3] Chandan Kumar Ghosh, “A Miniaturized CPW Fed Spiral Ring Resonator Loaded Slot-Antenna for Wireless Application,” Wireless
Personal Communication, vol. 96, pp. 2503-2512, 2017. [CrossRef] [Google Scholar] [Publisher Link]

[4] Tu Tuan Le, Huy Hung Tran, and Hyun Chang Park, “A Simple Penta-Band Circularly Polarized CPW Fed Monopole Patch Antenna
Covering Six Commercial Application Bands,” Microwave and Optical Technology Letters, vol. 60, no. 3, pp. 773-778, 2018. [CrossRef]
[Google Scholar] [Publisher Link]

[5] Narbada Prasad Gupta, and Mithilesh Kumar, “Development of a Re-Configurable and Miniaturized CPW Antenna for Selective and
Wide Band Communication,” Wireless Personal Communication, vol. 95, pp. 2599-2608, 2017. [CrossRef] [Google Scholar] [Publisher
Link]

[6] D. Thiripurasundari, and D.S. Emmanuel, “CPW Fed Slot Antenna with Re-Configurable Rejection Bands for UWB Application,” Radio
Electronics and Communication System, vol. 56, pp. 278-284, 2013. [CrossRef] [Google Scholar] [Publisher Link]

[7] Ajay Yadav, R.P. Yadav, and A. Alphones, “CPW Fed Triple Band Notched UWB Antenna with Slot Width Tuning,” Wireless Personal
Communication, vol. 111, pp. 2231-2245, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[8] T. Phasithjirakul et al., “Design of a Dual-Band Verre De Champagne Fractal CPW Antenna for LTE and Aircraft Altimeter Application,”
International Symposium on Antennas and Propagation, Okinawa, Japan, pp. 1052-1053, 2016. [Google Scholar] [Publisher Link]

[9] Hicham Mebaoudj, Yassine Bouslimani, and Kheireddine Sellal, “Dual-Band CPW Fed Rectangular Patch Antenna Reactively Loaded
with a Circular Slot,” Microwave and Optical Technology Letters, vol. 58, no. 2, pp. 360-363, 2016. [CrossRef] [Google Scholar]
[Publisher Link]

[10] Payam Beigi et al., “A Compact Novel CPW Fed Antenna with Square Spiral Patch for Multi-Band Applications,” Microwave and Optical
Technology Letters, vol. 57, no. 1, pp. 111-115, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[11] Kapil Saraswat, and Ayyangar R. Harish, “Flexible Dual-Band Dual Polarised CPW Fed Monopole Antenna with Discrete Frequency Re-
Configurability,” IET Microwaves Antennas & Propagation, vol. 13, no. 12, pp. 2053-2060, 2019. [CrossRef] [Google Scholar] [Publisher
Link]

[12] J. Zaid, M.L. Abdelghani, and T.A. Denidni, “CPW Fed Multi-Band Semi Fractal Antenna for RFID Reader Applications,” Microwave
and Optical Technology Letters, vol. 57, no. 8, pp. 1852-1853, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[13] Sharadindu Gopal Kirtania, “CPW-Fed Flexible Ultra Wide Band Antenna for IoT Applications,” Micromachines, vol. 12, no. 4, pp. 1-
13, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[14] Jayshri Kulkarni, and Chow-Yen-Desmond Sim, “Wideband CPW Fed Oval Shaped Monopole Antenna for Wi-Fi5 and Wi-Fi6
Applications,” Progress in Electromagnetics Research C, vol. 107, pp.173-182, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[15] S. Anand, and P. Prashalee, “High Gain Compact Multi-Band Cavity-Backed SIW and Meta-Material Unit Cells with CPW-Feed Antenna
for S, and Ku-Band Applications,” Wireless Personal Communications, vol. 118, pp. 1621-1634, 2021. [CrossRef] [Google Scholar]
[Publisher Link]

[16] Sina Kiani, Pejman Rezaei, and Mina Fakhr, “A CPW-Fed Wearable Antenna at ISM Band for Biomedical and WBAN Applications,”
Wireless Networks, vol. 27, pp. 735-744, 2021. [CrossRef] [Google Scholar] [Publisher Link]

71


https://doi.org/10.3390/s23020709
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+low-profile+antenna+for+on-body+and+off-body+applications+in+the+lower+and+upper+ISM+and+WLAN+bands&btnG=
https://www.mdpi.com/1424-8220/23/2/709
https://doi.org/10.1007/s11664-023-10413-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design+and+Analysis+of+CPW-Fed+Antenna+for+Quad-Band+Wireless+Applications&btnG=
https://link.springer.com/article/10.1007/s11664-023-10413-x
https://doi.org/10.1007/s11277-017-4309-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+miniaturized+CPW+fed+spiral+ring+resonator+loaded+slot-antenna+for+wireless+application&btnG=
https://link.springer.com/article/10.1007/s11277-017-4309-x
https://doi.org/10.1002/mop.31046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+simple+penta-band+circularly+polarized+CPW+fed+monopole+patch+antenna+covering+six+commercial+application+bands&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/mop.31046
https://doi.org/10.1007/s11277-017-3942-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+a+re-configurable+and+miniaturized+CPW+antenna+for+selective+and+wide+band+communication&btnG=
https://link.springer.com/article/10.1007/s11277-017-3942-8
https://link.springer.com/article/10.1007/s11277-017-3942-8
https://doi.org/10.3103/S0735272713060022
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPW+fed+slot+antenna+with+re-configurable+rejection+bands+for+UWB+application&btnG=
https://link.springer.com/article/10.3103/S0735272713060022
https://doi.org/10.1007/s11277-019-06983-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPW+fed+triple+band+notched+UWB+antenna+with+Slot+width+tuning&btnG=
https://link.springer.com/article/10.1007/s11277-019-06983-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design+of+a+dual-band+Verre+de+Champagne+Fractal+CPW+antenna+for+LTE+and+aircraft+altimeter+application&btnG=
https://ieeexplore.ieee.org/abstract/document/7821326
https://doi.org/10.1002/mop.29555
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dual-band+CPW+fed+rectangular+patch+antenna++reactively++loaded++with++a++circular+slot&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/mop.29555
https://doi.org/10.1002/mop.28783
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+compact+novel+CPW+fed+antenna+with+square+spiral+patch+for+multi-band+applications&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/mop.28783
https://doi.org/10.1049/iet-map.2018.5711
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Flexible+dual-band+dual+polarised+CPW+fed+monopole+antenna+with+discrete+frequency+re-configurability&btnG=
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/iet-map.2018.5711
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/iet-map.2018.5711
https://doi.org/10.1002/mop.29198
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPW+fed+multi-band+semi+fractal+antenna+for+RFID+reader+applications&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/mop.29198
https://doi.org/10.3390/mi12040453
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPW-fed+flexible+ultra+wide+band+antenna+for+IoT+applications&btnG=
https://www.mdpi.com/2072-666X/12/4/453
http://dx.doi.org/10.2528/PIERC20110903
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wideband+CPW+fed+oval+shaped+monopole+antenna+for+wifi5+and+wifi6+applications&btnG=
https://www.jpier.org/PIERC/pier.php?paper=20110903
https://doi.org/10.1007/s11277-021-08107-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=High+gain+compact+multi-band+cavity-backed+SIW+and+meta-material+unit+cells+with+CPW-feed+antenna+for+S%2C+and+Ku-band+applications&btnG=
https://link.springer.com/article/10.1007/s11277-021-08107-w
https://doi.org/10.1007/s11276-020-02490-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+CPW-fed+wearable+antenna+at+ISM+band+for+biomedical+and+WBAN+applications&btnG=
https://link.springer.com/article/10.1007/s11276-020-02490-1

R. Banuprakash et al. / IJECE, 12(2), 65-72, 2025

[17] Rezaul Azim, “CPW-Fed Super-Wideband Antenna with Modified Vertical Bow-Tie-Shaped Patch for Wireless Sensor Networks,” IEEE
Access, vol. 9, pp. 5343-5353, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[18] M. Karthikeyan et al., “Stacked T-Shaped Strips Compact Antenna for WLAN and WiMAX Applications,” Wireless Personal
Communications, vol. 123, pp. 1523-1536, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[19] Mohammad Alibakhshikenari et al., “Dual-Polarized Highly Folded Bow-Tie Antenna with Slotted Self-Grounded Structure for Sub-6
GHz 5G Applications,” IEEE Transactions on Antennas and Propagation, vol. 70, no. 4, pp. 3028-3033, 2022. [CrossRef] [Google
Scholar] [Publisher Link]

[20] Biplab Bag et al., “A Wide Multi-Band Monopole Antenna for GSM/WiMAX/WLAN/X-Band/Ku-Band Applications,” Wireless
Personal Communications, vol. 111, pp. 411-427, 2020. [CrossRef] [Google Scholar] [Publisher Link]

72


https://doi.org/10.1109/ACCESS.2020.3048052
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPW-fed+super-+wideband+antenna+with+modi_ed+vertical+bow-tie-shaped+patch+for+WSNs&btnG=
https://ieeexplore.ieee.org/abstract/document/9310175
https://doi.org/10.1007/s11277-021-09198-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Stacked+T-shaped+strips+compact+antenna+for+WLAN+and+WiMAX+applications&btnG=
https://link.springer.com/article/10.1007/s11277-021-09198-1
https://doi.org/10.1109/TAP.2021.3118784
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dual-polarized+highly+folded+bow-tie+antenna+with+slotted+self-grounded+structure+for+sub-6+GHz+5G+applications&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dual-polarized+highly+folded+bow-tie+antenna+with+slotted+self-grounded+structure+for+sub-6+GHz+5G+applications&btnG=
https://ieeexplore.ieee.org/abstract/document/9573304
https://doi.org/10.1007/s11277-019-06866-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+wide+multi-band+monopole+antenna+for+GSM%2FWiMAX%2FWLAN%2FX-band%2FKu-band+applications&btnG=
https://link.springer.com/article/10.1007/s11277-019-06866-1

