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Antenna is a backbone of communication system, and with the advent of
technology, numerous innovations have been made to advance antenna
development. An antenna, functioning as a smart device, transmits and
receives signals while also working as a transducer. Wireless communication
requires a useful device for transmitting and receiving electromagnetic
waves. Wireless fidelity (Wi-Fi) is a specific type of wireless
communication technology used to transmit data over the internet network.
The bandwidth and signal coverage of Wi-Fi have significant limitations.
Therefore, an antenna is crucial for improving signal reception to address
this issue. This article presents the designing and developing of a cost-
effective circularly polarized (CP) 2x2 multiple input multiple output
(MIMO) antenna customized for Wi-Fi applications. The application of a
notched circular patch antenna serves to achieve circular polarization.
The radius of the circular patch is 0.26 A, and the proposed MIMO antenna
effectively showcases CP, characterized by an axial ratio (AR) of 1 dB at
5 GHz and an impressive bandwidth spanning 0.2 GHz (4.9-5.1 GHz).
Additionally, the antenna is designed to achieve a high-isolation 2x2 MIMO
setup, ensuring antenna isolation surpassing 20 dB. By utilizing the flame
retardant (FR4) substrate, presented MIMO antenna strikes a balance
between cost-effectiveness and operational efficiency for its intended
application, and directional radiation patterns are well-aligned within the
desired frequency range.
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1. INTRODUCTION

Progress in communication systems includes the promotion of cost-effective, lightweight, low

weight, and low profile antennas, which have seen significant improvement over the recent few years [1].
It can maintain high performance across a wide range of frequency spectrums. Because of technological
improvements, wireless networks are now implemented everywhere, wireless fidelity (Wi-Fi) is being set
up in many locations, including homes, schools, and market centers. All this is coming to an end because of
increasing demand for Wi-Fi [2]. There, a high-gain antenna is necessary, and if the antenna has a high
gain, it decreases power consumption in devices [3]. In day-to-day laptop usage, patch antennas are utilized.
In case the antenna possesses high gain, the laptop can minimize power loss while connecting to an access
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point that might be far away. Antennas used in these applications should have a mild weight, low profile,
offer a broad bandwidth, and be available in small quantities [4].

The design of antennas has been a fundamental field that significantly influences technological
progress in wireless communication. Careful antenna design can significantly affect the performance of the
wireless communication connection. Many antenna configurations suitable for mobile networks or wireless
communication were suggested by many antenna designers [5]. In recent years, researchers have been
concentrated on creating a wireless communication system using a multiband antenna due to its compact
size, cost-effectiveness, and high data transmission rate. Combining multiband and miniaturization features
within a single antenna design are essential for enabling the operation of multiple wireless applications [6].
Multiple input multiple output (MIMO) antenna systems are considered to provide better performance with
respect to gain, multiplexing, diversity, reduction of multipath fading, and the augmentation of channel
capacity. MIMO technology has a significant role in next-generation mobile communication systems and
wireless communication systems, ensuring the delivery of high data rates and capacity [7].

Due to their lightweight nature, potential flexibility, and straightforward fabrication, microstrip
antennas offering promising prospects for various applications [8]. However, micro strip antennas (MSAS)
have a few limitations. They encounter challenges related to narrow bandwidth, limited realized gain
(approximately 30 dB), the generation of surface waves, and operational limitations at higher frequencies
due to size constraints. Addressing these kinds of challenges requires exploring various approaches, each
involving a different degree of antenna system complexity, to optimize cross-polarization suppression.
For better axial ratio (AR) and small arrays, thick linear polarized antennas with individual feed networks
work well [9]. They offer 2 dB AR over 30% bandwidth using coupled-slot patches and matched power
dividers. For more extensive arrays,the complexity increases, and the performance of single-feed circularly
polarized patches on thin substrates is restricted to 0.4-0.6% bandwidth for a 2 dB AR, making it a less
complicated selection. Improved resultswere obtained from pairs or sequential-rotation setups with simple
feed networks, offering 2-3%bandwidth and 1 dB AR.

These configurations are straightforward but encounter challenges such as reflections, errors
affecting bandwidth, and feed-network radiation [10]. For 30 dB cross-polarization discrimination and wide
bandwidth, a 2x2 sequential-rotation array works well, suppressing higher modes. Circularly polarized
radiators enable the combining cross-polarization discrimination from elements and feed network. Using a
single-feed approach with circularly polarized patches simplifies the design and minimizes off-axis cross-
polarization effects [11]. However, it’s important to note that these configurations are more susceptible to
coupling compared to dual or linear-polarized alternatives. To avoid bandwidth limits, a separate feed
network with isolating power dividers is needed for the 2x2 sequential-rotation array [12].

Compact circularly polarized microstrip patch antennas are common in budget-friendly array
setups, offering both linear and circular polarization. The uncomplicated method involves adding a diagonal
slot to a square patch antenna’s center and fprms the foundation for creating elliptical polarization.
A microstrip square patch antenna serves as a linearly polarizedoption and yields either vertical or horizontal
polarization based on the feeding approach. Embedding a slot in the patch’s center, changes surface current
flow, shifting emission from linearto circular polarization [13].

In this work, cost-effective circularly polarized MIMO antenna for Wi-Fi applications is presented.
Following is the structure of the remaining part of the work: section 2 provides the literature survey.
In section 3, a cost-effective circularly polarized MIMO antenna for Wi-Fi applications is discussed.
The section 4 demonstrates the result analysis. The section 5 describes the conclusion.

2.  LITERATURE SURVEY

A new micro-strip patch antenna design is created for Wi-Fi Uses. This study simulates a new
semi-star patch antenna design for Wi-Fi applications. Given that of the insertion of rectangular slots into
the ground layer, the antenna is operated at 2.4 GHz. The substrate layer is made of FR-4 epoxy; the patch
and ground layers are made of copper. FR-4 epoxy has a loss tangent (tand) of 0.025 and a :r=4.3. The sizes
of the antenna is 45x48x1.6 mm3. At the operating frequency, the suggested antenna has a gain of 2.8 dB
and a reflection coefficient of -41.5 dB. Wi-Fi and WiMAX applications need modifying the antenna [14].

This paper presents the design of a small triple band antenna for WLAN and WIFI 6E applications
in narrow border laptop computers. The antenna is 43x3x0.4 mm? and has a 200x260 mm’ copper plate
providing as a simulated grounding system. A couple-fed right arm could cover the 2.4-2.848 GHz range at
low frequencies through stimulation of the fundamental at 2.45 GHz in the A/4 resonant mode. At 2.45 and
5.16 GHz, the antenna’s omnidirectional radiation pattern, small size, wide band support, consistent gain,
and high efficiency are all present. The results show that the antenna works well with laptops with narrow
borders [15].
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Microstrip patch antenna design and execution are designed for 5G applications. With a dielectric
loss tangent of 0.0010 and a dielectric constant of 2.2, a rectangular patch has been created. The application
feldberechnung fur Kérper with beliebiger oberflache (FEKO) is used to simulate and analyze this design.
After the simulation, the authors reported that the antenna had a broad bandwidth of 3.56 GHz, a high gain of
10 dB, an antenna radiation efficiency of 99.5%, a good return loss of -33.4 dB, and a VSWR <2. This
suggested design offers benefits during the current global lockdown situation [16].

A the global system for mobile communication/worldwide interoperability for microwave
access/wireless local area network (GSM/WiMAX/WLAN) standards bandwidth requirements are met by the
multi-band printed monopole antenna that is explained. The innovation of the presented monopole antenna is
the simple design that doesn’t require any expensive substrate, reactive components, or any additional
hardware. This design operates across multiple frequency bands used in laptop applications, and the antenna
structure that is being provided has dimensions of 0.105 Ax0.05 A, which should be recognized. Considering
a lower resonant frequency of 1.8 GHz, the system is only 9 mm above system ground. The simulated as
well as measured results show excellent agreement, demonstrated the suitability of the presented antenna
for utilization in laptop devices for GSM 1800/WiMAX/WLAN applications [17].

Design and implementation of frequency reconfigurable antenna for wireless applications is
described. This paper introduces a compact monopole antenna with dimensions of 42x16 mm2. It can be
reconfigured to operate in seven different bands, including, 9.2 GHz, 6 GHz, 5.5 GHz, 5 GHz, 3.5 GHz,
2.4 GHz, 1.575 GHz. The antenna design consists of three switches, operated using the positive-intrinsic-
negative (PIN) diode SMP1320-079LF (Surface Mountable PIN) with a frequency range from 10 MHz to
10 GHz. The antenna’s compact size makes it easy to use in devices, including laptops, tablets, and other
equipment. It was simulated using computer aided desigh-FEKO (CADFEKO) 7.0, and in each case,
the obtained reflection coefficient is well below -10 dB [18].

For WLAN applications, a miniaturized dual-band microstrip antenna is developed. This research
uses electromagnetic simulation software, notably the high-frequency structure simulator (HFSS), to build
two new dual-frequency microstrip antennas. The dielectric substrate used in both antennas is a common
FR4 material, that provides the advantages of low costs and small size. The first antenna reduces the
antenna’s size by using microstrip line feeding and a folded T-shaped radiating dipole as its radiation patch.
In addition, the T-shaped radiating patch has two symmetrical rectangular patches on either side of it.
An additional antenna that is connected to a coaxial cable is the microstrip patch antenna. Its dimensions are
minimized by integrating stepped grooves on the two patch’s edges and introducing a folded slot within the
patch [19].

Development and simulation of patch antenna array is presented for Wi-Fi applications at 5.4 GHz.
The development and simulation of a single-band microstrip patch antenna for WLAN applications utilizing
the advanced design system is shown in this work. An analysis has been conducted on a microstrip patch
antenna which is configured in an array format with varying numbers of patch elements, including 1x1,
1x2, and 2x2 antenna arrays. These arrays are developed to operate in the 5.4 GHz Wi-Fi communication
frequency of IEEE 802.11. The 2x2 arrays have achieved a return loss up to -40 dB at 5.4 GHz [20].

The development and execution of step-constant tapered slot antennas for the utilization of ultra
wide band (UWB) is described. For UWB applications, this paper introduces the analytical approach and
demonstrates the excellent performance of a step-constant tapered slot antenna (STSA). The antenna gain,
return loss, level of cross polarization, and radiation pattern of this antenna are presented and analyzed. The
suggested antenna provides an UWB operation from 3.1 GHz to 10.6 GHz by using a rogers (RO3006)
substrate with a relative permittivity of 6.15. It has been noticed that the gain and return loss increase with
the increasing step size [21].

The aim is to design an integrated tri-band antenna system with a significant frequency ratio for
WLAN and wireless gigabit (WiGig) applications. This work presents the integration of a stacking patch
antenna at the 2.4/5 GHz bands with a common aperture and a magnetic-electric (ME) dipole antenna
operating at 60 GHz to create a novel topology. This design is based on the aperture reuse methodology and
results in a reasonably high-integrated tri-band antenna system. It has good isolation and a high frequency
ratio, featuring the broadside radiation patterns and identical linear polarization. A detailed prototype is
constructed and tested for experimental demonstration [22].

The U-shaped power quasi-isotropic antennas are designed for low-profile integration in intra-
vehicle wireless communications systems. A two-port network and a two-element array model are used to
demonstrate the design considerations and operational mechanisms. A more compact variant of a U-shaped
M4 resonator is represented by the second antenna, which is a U-shaped radio frequency identification
(RFID) tag antenna. When compared to their respective equivalents, the two proposed antennas exhibit the
lowest recorded gain variation (GV). The structure is obtained from a simple triple-element model, and the
tag may successfully achieve impedance matching that matches the terminated chip [23].
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Wireless systems use a compact, symmetrical, circularly polarized, fractal boundary microstrip
antenna. In order to design compact CP antennas, the indentation parameter inside the fractal boundary
curve must be optimized. In relation to the two main axes (X, y), the structure exhibits asymmetry.
The results of the experiment show that the suggested fractal boundary Ant 2 has a return loss of 10 dB and
an axial-ratio bandwidth of 3 dB. At an operational frequency of roughly 2,540 MHz, these values are
measured at 50 MHz and 162 MHz, respectively. The outcomes indicate that a single probe feed leads to
excellent CP, and further decreasing the size of the antenna is achieved by applying the fractal boundary
concept [24].

Particle swarm optimization of microstrip antennas are designed for use in wireless communication
devices. The design incorporates sub-patches that are passive parasitically coupled and is described for use
in the 5-6 GHz band of IEEE 802.11a WLAN. The objective of this design is to achieve an omni-directional
radiation pattern, a favorable reflection coefficient, and satisfactory gain. The implementation of the design
was completed, and experimental outcomes were obtained that confirm the simulations [25].

3. ANTENNA DESIGNS

In this section, cost-effective circularly polarized MIMO antenna for Wi-Fi applications is
presented. The Figure 1 displays the configurations of antenna. The shape of the patch radiators is depicted
in Figure 1 and is derived from a circular disk resonator. The design features a circular shape with two
symmetrical cut-out perturbations, each having a specific width and depth. These perturbations stimulate
two orthogonal modes with a desired 90° phase difference. FR4 substrate with H=1.6 mm thickness and 4.3
dielectric constant is used, the patches are excited via a COAR cable located at a distance a from the disk’s
center and at a 45°. Parameters have been fine-tuned to ensure a favorable input match and cross-
polarization discrimination at 5 GHz. The 2x2 sequential-rotation array and its circular patch radiator,
comprising four identical patch radiators, the sequential-rotation array undergoes sequential 90° rotations
about an axis and is fed at designated points. All 2x2 sequential-rotation arrays display inherent polarization
properties due to their unique symmetry. The array comprises four circular notched patches with feed pins
oriented at 45° to the notch position. The geometrical dimensions are a=-45° Dp=15.98 mm, Sx=Sy=29.98
mm, Sf=2.39 mm, Wn=2.34 mm, and Ln=1.17 mm. The top view of the proposed MIMO CP antenna
configuration is shown in Figure 1(a), and the side view is shown in Figure 1(b).
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Figure 1. Configurations of antenna (a) configuration of the proposed MIMO CP antenna (top view) and

(b) side view

4., RESULT ANALYSIS
In this section, result analysis of cost-effective circularly polarized MIMO antenna for Wi-Fi
applications is described. Figure 2 illustrates the simulated input reflection coefficients, which consistently
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stay below -10 dB across the 4.9-5.1 GHz range. The Figure 3 shows the simulated transmission coefficients
of the proposed circular antenna with different port excitations. In Figure 3, the x-axis indicates the frequency
in GHz and y-axis indicates transmission coefficients in dBs.
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Figure 2. Simulated reflection coefficients of the proposed circular antenna with different port
excitations
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Figure 3. Simulated transmission coefficients of the proposed circular antenna with different port
excitations

Figure 4 shows that AR is 1 dB achieved at 5 GHz. The Figure 5 shows the simulated electric field
patterns for patch antennas. The Figure 5(a) shows the patch antenna 1, Figure 5(b) shows patch antenna 2,
Figure 5(c) shows patch antenna 3, and Figure 5(d) shows patch 4 antennas simulated electric fields at
5 GHz. From Figures 5(a) to 5(d), it is observed that the four patch antennas resulted a perfectly matched
impedance bandwidth and maintained good isolation between patches. Figures 6 and 7 depict the simulated
radiation patterns of the designed antenna element operating at 5 GHz for different port excitations. In each
scenario, the patterns consistently obtained a stable radiation pattern. Based on the simulated results, the
ideal element phasing theoretically leads to perfect circular polarization in the broadside radiation. At the
center frequency, a high levelof polarization purity is achieved over a wide angular range in the broadside
direction. When examining radiation patterns parallel to the array axes, the angular range with a favorable
AR gradually decreases on both sides of the resonant frequency. However, for the pattern at a 45° angle to the
main axes, this angle decreases more rapidly. Compared to a single patch, the AR is enhanced over a broader
frequency and angular range, signifying an improvement confirmed by the simulation outcomes.
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5.

CONCLUSION
In this work, cost-effective circularly polarized MIMO antenna for Wi-Fi applications is presented.

In summary, the study involved the construction and thorough analysis of a CP 2x2 MIMO antenna.
Parameters such as S-parameters, AR, and radiation characteristics were examined. The antenna operates
around 5 GHz, results a low AR of 1 dB at this frequency. With a commendable AR bandwidth of 0.2 GHz
(4.9-5.1 GHz), the presented MIMO antenna emerges as economical and effective choices for Wi-Fi
applications. This research underscores the potential of MIMO antennas for enhancing Wi-Fi connectivity
and compactness. Particularly, the circularlypolarized 2x2 MIMO structure stands out as a robust and cost-
efficient alternative among variousantenna options for Wi-Fi applications.

REFERENCES

[

[2]

31

[4]
[5]
(6]

[71

(8]

[]
[10]
[11]

[12]

[13]

[14]
[15]
[16]
[17]

[18]

[19]
[20]
[21]
[22]

[23]

[24]

[25]

A. S. A. Halim, M. Mostafa, and O. Hamdy, “Design and implementation of 3.2-GHz co-planar miniaturized antenna for s-band
communication and wireless applications,” Wireless Personal Communications, vol. 132, no. 3, pp. 1887-1897, Oct. 2023,
doi: 10.1007/s11277-023-10686-9.

A. K. Sharma, H. Jaiswal, A. Vats, and P. Sharma, “Study of 2x2 MIMO circular patch antenna for WiFi-6 or WiFi-6e in IEEE
802.11ax applications,” in 2023 International Conference on Artificial Intelligence and Applications, ICAIA 2023 and Alliance
Technology Conference, ATCON-1 2023 - Proceeding, Apr. 2023, pp. 1-5, doi: 10.1109/ICAIA57370.2023.10169640.

K. R. Jha, N. Rana, and S. K. Sharma, “Design of compact antenna array for MIMO implementation using characteristic mode
analysis for 5G NR and Wi-Fi 6 applications,” IEEE Open Journal of Antennas and Propagation, vol. 4, pp. 262-277, 2023,
doi: 10.1109/0JAP.2023.3249839.

S. M. A. Kadhar and A. Yasodai, “Microstrip patch antenna design for wireless network applications,” Materials Today:
Proceedings, vol. 45, pp. 2518-2523, 2021, doi: 10.1016/j.matpr.2020.11.125.

M. B. Hussain, M. Butt, Z. Nadeem, M. Zahid, and Y. Amin, “Design of dual-band microstrip patch antenna for wireless local
area network applications t,” in Engineering Proceedings, Sep. 2023, vol. 46, no. 1, p. 3, doi: 10.3390/engproc2023046003.

R. K. Saraswat and M. Kumar, “Design and implementation of a multiband metamaterial-loaded reconfigurable antenna for
wireless applications,” International Journal of Antennas and Propagation, vol. 2021, pp. 1-21, Dec. 2021,
doi: 10.1155/2021/3888563.

J. K. Che, C. C. Chen, and J. F. Locke, “A compact four-channel MIMO 5G Sub-6 GHz/LTE/WLAN/V2X antenna design for
modern vehicles,” IEEE Transactions on Antennas and Propagation, vol. 69, no. 11, pp. 7290-7297, Nov. 2021,
doi: 10.1109/TAP.2021.3083765.

A. Javali, “Design of rectangular microstrip patch antenna for Wi-Fi application: enhancement of bandwidth and gain,” in
Proceedings - 2022 IEEE World Conference on Applied Intelligence and Computing, AIC 2022, Jun. 2022, pp. 552-555,
doi: 10.1109/A1C55036.2022.9848972.

K. Thenkumari, K. S. Sankaran, and J. M. Mathana, “Design and implementation of frequency reconfigurable antenna for Wi-Fi
applications,” Engineered Science, vol. 23, 2023, doi: 10.30919/es8d876.

A. Al Ka’bi, “A proposed antenna design for 10T and 5G-wifi applications,” Telecommunications and Radio Engineering (English
translation of Elektrosvyaz and Radiotekhnika), vol. 81, no. 6, pp. 15-22, 2022, doi: 10.1615/TelecomRadEng.2022044475.

P. K. Malik, S. Padmanaban, and J. B. Holm-Nielsen, Microstrip Antenna Design for Wireless Applications. New York: CRC
Press, 2021.

P. Mathur, R. Augustine, M. Gopikrishna, and S. Raman, “Dual MIMO antenna system for 5G mobile phones, 5.2 GHz WLAN,
55 GHz WIiMAX and 5.8/6 GHz WiFi Applications,” IEEE Access, vol. 9, pp. 106734-106742, 2021,
doi: 10.1109/ACCESS.2021.3100995.

U. Ullah, M. Al-Hasan, S. Koziel, and 1. Ben Mabrouk, “Series-slot-fed circularly polarized multiple-input-multiple-output
antenna array enabling circular polarization diversity for 5G 28 GHz indoor applications,” IEEE Transactions on Antennas and
Propagation, vol. 69, no. 9, pp. 5607-5616, Sep. 2021, doi: 10.1109/TAP.2021.3066247.

1. H. Qaddoori and R. H. Thaher, “New design of micro-strip patch antenna for Wi-Fi applications,” Journal of Engineering and
Sustainable Development, vol. 25, no. Special, pp. 1-1-1-6, Sep. 2021, doi: 10.31272/jeasd.conf.2.1.1.

W. C. Jhang and J. S. Sun, “Small antenna design of triple band for WIFI 6E and WLAN applications in the narrow border laptop
computer,” International Journal of Antennas and Propagation, vol. 2021, pp. 1-8, Jul. 2021, doi: 10.1155/2021/7334206.

J. Colaco and R. Lohani, “Design and implementation of microstrip patch antenna for 5G applications,” in 2020 5th International
Conference on Communication and Electronics Systems (ICCES), Jun. 2020, pp. 682-685, doi: 10.1109/icces48766.2020.9137921.

J. Kulkarni, “Multi-band printed monopole antenna conforming bandwidth requirement of GSM/WLAN/WIMAX standards,”
Progress in Electromagnetics Research Letters, vol. 91, pp. 59-66, 2020, doi: 10.2528/pierl20032104.

M. N. Pawar, D. V. Niture, and S. P. Mahajan, “Design and implementation of frequency reconfigurable antenna for wireless
applications,” in International Symposium on Advanced Networks and Telecommunication Systems, ANTS, Dec. 2019,
vol. 2019-December, pp. 1-6, doi: 10.1109/ANTS47819.2019.9117929.

J. Yang, H. Wang, Z. Lv, and H. Wang, “Design of miniaturized dual-band microstrip antenna for WLAN application,”
Sensors (Switzerland), vol. 16, no. 7, p. 983, Jun. 2016, doi: 10.3390/s16070983.

S. Parameswari and A. Ajithkumar, “Design and simulation of patch antenna array for 5.4GHz Wi-Fi application,” International
Journal of Engineering Research & Technology (ljert), vol. 5, no. 9, pp. 1-5, 2017, doi: 10.17577/1IJERTCONV51S09004.

M. Aktar, M. M. Rana, M. S. Hossain, and M. B. Hossain, “Design and implementation of step-constant tapered slot antennas for
UWB application,” Journal of Sensor Technology, vol. 09, no. 04, pp. 91-100, 2019, doi: 10.4236/jst.2019.94008.

X. Yang et al., “An integrated tri-band antenna system with large frequency ratio for WLAN and WIiGig applications,”
IEEE Transactions on Industrial Electronics, vol. 68, no. 5, pp. 4529-4540, May 2021, doi: 10.1109/TIE.2020.2987289.

R. Wang, J. J. Ma, C. S. Chen, B. Z. Wang, and J. Xiong, “Low-profile implementation of u-shaped power quasi-isotropic
antennas  for intra-vehicle wireless communications,” IEEE  Access, vol. 8, pp. 48557-48565, 2020,
doi: 10.1109/ACCESS.2020.2979880.

V. V. Reddy and N. V. S. N. Sarma, “Compact circularly polarized asymmetrical fractal boundary microstrip antenna for wireless
applications,” IEEE Antennas and Wireless Propagation Letters, vol. 13, pp. 118-121, 2014, doi: 10.1109/LAWP.2013.2296951.
A. A. Minasian and T. S. Bird, “Particle swarm optimization of microstrip antennas for wireless communication systems,”
IEEE Transactions on Antennas and Propagation, vol. 61, no. 12, pp. 6214-6217, Dec. 2013, doi: 10.1109/TAP.2013.2281517.

Cost-effective circularly polarized MIMO antenna for Wi-Fi applications (Raju Thommandru)



792 a ISSN: 2502-4752

BIOGRAPHIES OF AUTHORS

Raju Thommandru F:d BA 1= received B.Tech Degree in Electronics and Communication
Engineering from LakireddyBalireddy College of Engineering, Mylavaram, Andhra Pradesh,
India and M.Tech. Degree in Digital Systems and Computer Electronics from Jayaprakash
Narayan College of Engineering, Mahabubnagar, Telangana, India. He is currently pursuing
part-time Ph.D. degree, in Electronics and Communications Engineering at Saveetha School of
Engineering, Saveetha Institute of Medical and Technical Sciences, Saveetha University,
Chennai, India. He is in teaching profession for more than 17 years. He is currently working as
Associate professor in the department of ECE, Chalapathi Institute of Technology, Guntur.
He has published 14 international journal papers, 05 international conference papers and 02
book chapters. He is a life time member of professional body like Indian Society for Technical
Education (ISTE). His area of interest includes monopole and dipole antenna design, 5G
communication, MIMO antenna, wireless communication, wireless sensor networks,
RF, and microwave systems. He can be contacted at email: raazu.thommandru@gmail.com.

Dr. Rengarasu Saravanakumar FIEA completed his B.E Degree in Electronics and
Communication Engineering in the year 2005 from Alagappa Chettiar Government College of
Engineering and Technology, Karaikudiand. Subsequently, he completed M.E. Degree in
Communication Systems at PSG college of Technology, Coimbatore. He completed his Ph.D.
in the area of antenna design and wireless communication from Anna University, Chennai in
the year 2019. He has 14 years of teaching experience. Currently he is working as associate
professor in the department of ECE, Saveetha School of Engineering, Saveetha Institute of
Medical and Technical Sciences, Saveetha University, Chennai. His area of interest includes
monopole and dipole antenna design, micro strip resonator, wireless communication, wireless
sensor networks, RF and microwave systems, Video surveillances and solar panels. His patent
granted from IP Australian Government and one more patent published in Indian Patent.
He has published 31 international journal papers and 29 international and national conference
papers. In addition, he has published text books in various titles related to communication
fields and Millimetres wave Circuits and also published various book chapters. He is a
reviewer of Ad Hoc and amp; sensor wireless networks and International Journal of Systems
Assurance Engineering and Management (Springer). He is lifetime member of various
professional bodies like ISTE, IEI.IFERP. He received funds from Central Government and
State Government, Science and Technology departments. He can be contacted at email:
saravanakumarr.sse@saveetha.com.

Indonesian J Elec Eng & Comp Sci, Vol. 36, No. 2, November 2024: 785-792


mailto:raazu.thommandru@gmail.com
https://orcid.org/0009-0000-1776-3731
https://scholar.google.com/citations?hl=en&user=6MlFPY0AAAAJ
https://orcid.org/0000-0002-4080-405X
https://scholar.google.com/citations?user=hTDBuUkAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57223927933

