@10 7
IJ I R c c E e-ISSN: 2320-9801 | p-ISSN: 2320-9798

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

Volume 9, Issue 4, April 2021

INTERNATIONAL
‘ ‘STANDARD
. \SERIAL Impact Factor: 7.488
NUMBER

INDIA

0 9940572462 (© 6381907438 = ijircce@gmail.com @) www.ijircce.com



International Journal of Innovative Research in Computer and Communication Engineering
S | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 7.488 |

|| Volume 9, Issue 4, April 2021 ||

[

| DOI: 10.15680/IJIRCCE.2021.0904033 |

Review of Circular Microstrip Antenna Array
for SG Communication Application

Shivani Shukla’, Prof. Praveen Kumar Patidar?
Research Scholar, Dept. of ECE, Lakshmi Narain College of Technology & Science, Indore, India'
Assistant Professor & HOD, Dept. of ECE, Lakshmi Narain College of Technology & Science, Indore, India®

ABSTRACT: During the past few years, the urge for small antennas has expanded the attentiveness of researchers
towards the scheming of microstrip patch antenna for wireless communication. While the revolution in antenna
engineering leads to the fast-growing communication systems, Microstrip Patch Antennas (MPA) have proven to be the
most unconventional discovery in the epoch of miniaturization. This paper review of existing research work on
designing, simulation, and analysis of circular microstrip patch antennas. The future work will be based on the circular
microstrip antenna array for 5G communication applications. The design and simulation will be performed on the CST
software.
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. INTRODUCTION

Antenna is a radiator and sensor of electromagnetic waves i.e., it sends EM waves during transmission and goes about
as a radiator and during gathering it gets EM waves and goes about as a sensor. The antennas are separated
fundamentally into two sorts. They are: The accepting antenna-that gets the RF energy and moves the air conditioner to
an electronic hardware, and sending antenna-that took care of with AC from electronic gear and delivers a RF field.
Typically the size of the antenna is huge, with the end goal that it can't be utilized in the applications like satellites,
mobiles. Along these lines, for that reason the microstrip fix antenna is favored in light of the accompanying benefits
like ease, little size, low weight, simple to take care of, simple to use in array and simple to manufacture. A fix antenna
is only a radio antenna that is mounted on a level surface. There is various shapes use for the patches like square shape,
circle, and triangle, square and so on This shape is mounted on a huge sheet of metal called substrate. Along these lines
the substrate is set on a similar measurement sheet of metal called ground plane. The fix utilized here fills in as a
radiator that transmits the electromagnetic waves.

Figure 1: Circular Antenna

Low-band 5G usages a comparative frequency reach to 4G cellphones, 600—-850 MHz, giving download speeds to some
degree higher than 4G: 30-250 megabits each second (Mbit/s).[S] Low-band cell towers have a range and incorporation
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domain like 4G zeniths. Mid-band 5G usages microwaves of 2.5-3.7 GHz, allowing speeds of 100900 Mbit/s, with
each phone tower offering support as much as a couple of kilometers in length. A couple of regions are not executing
low-band, making this the base help level. High-band 5G uses frequencies of 25-39 GHz, near the lower some portion
of the millimeter wave band, yet higher frequencies may be used later on. It consistently achieves download speeds in
the gigabit each second (Gbit/s) range, comparable to advanced web. Regardless, millimeter waves (mmWave or
mmW) have a more confined reach, requiring various little cells.

5G is the fifth period of cell adaptable correspondences. It succeeds the 4G (LTE/WiMax), 3G (UMTS) and 2G(GSM)
structures. 5G execution targets high information rate, decreased inaction, vitality saving, cost decay, higher framework
limit, and colossal contraption put together A fix antenna is made by scratching metal on one side of dielectric substrate
where as in fact side there is tenacious metal layer of the substrate which diagrams a ground plane [1].

In electrodynamics, the strength and heading of an electric field is characterized by its electric field vector. On account
of a circularly energized wave, as found in the accompanying liveliness, the tip of the electric field vector, at a given
point in space, identifies with the period of the light as it goes through reality. At any moment of time, the electric field
vector of the wave demonstrates a point on a helix situated along the bearing of proliferation. A circularly enraptured
wave can turn in one of two potential detects: clockwise or right-gave roundabout polarization (RHCP) in which the
electric field vector pivots in a right-hand sense concerning the heading of spread, and counter-clockwise or left-gave
round polarization (LHCP) in which the vector pivots in a left-hand sense.

II. LITERATURE SURVEY

J. Colaco et al.,[1] utilized Rogers RT/Duroid 5880 substrate material having dielectric consistent € r =2.2 and loss
digression of 0.0010 with substrate tallness =0.6 mm. In the wake of breaking down the plan, we have discovered this
strategy is profoundly productive and solid with deference 5G applications and accordingly we have acquired great
return loss of - 32.86 dB, expanded bandwidth of 1.6369 GHz, high addition of 10 dB, phenomenal antenna radiation
proficiency of practically 100%.

M. A. Jiddney et al.,[2] the proposed antenna is of 18 x 17 x 1.605 mm 3 . The projected antenna has roundabout
molded fix, fractional ground plane and line stripe microstrip took care of line. The planned antenna covers the higher
5G frequency band going from 24 GHz to 31 GHz under the - 10 dB scale. The acquired productivity is around 60%
and greatest addition of 5 dB is accomplished. The planned antenna is proposed as a contender for higher 5G
applications.

G. Zhao, et al.,[3] The circle fix upon the rectangular DR can expand the reflection coefficient and understand the
double band working mode. Reproduction results show that the proposed DRA has a double band of working frequency
which is 24.7% (4.23 GHz - 542 GHz) and 8.5% (5.60 GHz - 6.10 GHz), separately. Likewise, the antenna has a
roundabout polarization in the frequency range 5.60 GHz - 6.10 GHz and it very well may be generally utilized for 5G
remote correspondence. The antenna proposed in this work has accomplished dualband and round polarization of
dielectric resonator antenna all the while.

J. Kulkamni et al.,[4] The primary motivation behind this examination work is to introduce the plan and investigation
of shaft framing microstripfed antenna for 5G New Radio (NR) applications. The proposed antenna is made out of
round radiator having 6mm span alongside feed line of 7.5 x 14mm 2 to work in NR n77/78/79 5G bands. The
examination shows that the proposed antenna displays fragmentary impedance bandwidth of 44.81% with wide band of
(3.25-5.08 GHz), acquire 2.6dBi and radiation productivity of around 85% for 5G applications.

F. C. Giil et al.,[5] In this examination, a wideband round fix antenna has been contemplated and manufactured as a
model for 5G and remote correspondence. Recreated and trial results for the dissipating boundaries, radiation examples,
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and gain esteems are introduced in the work. The proposed antenna has rniniturized and low-profile highlights. Its
bandwidth has been upgraded and it covers S and C band, part of the way.

A. Qayyum et al,[6] A double band elite roundabout fix microstrip antenna for future fifth era (5G) of versatile
correspondence is proposed. The planned antenna has a ring-formed Deserted Ground Construction (DGS) in the
ground plane. The proposed antenna works at 28GHz (27.68 GHz - 28.55GHz, 3.10%), which is a proposed frequency
for 5G. A ring-molded Absconded Ground Design is appropriately embedded in the ground plane bringing about an
extra frequency band at 38GHz (37.13GHz - 38.20GHz, 2.81%).

S. P. Biswal et al.,[7] this work shows the three distinctive microstrip space radiators are proposed on single client
hardware (UE) size ground plane giving adaptability to the client to use numerous helpful bands, for example, some
lower cell bands, Sub-6 GHz band, and mm-wave 5G band. The exhibitions of the model are additionally described
within the sight of other significant metallic segments, hand, and head ghost. The reproduced and test results make the
diverse MIMO antennas and 5G staged arrays empowered model as a reasonable contender for future UEs.

S. Kumar et al.,[8] The motivation behind this investigation is to examine the plan of a roundabout fix antenna at 28
GHz band for 5G applications. Our goal is to plan and mimic round fix antenna utilizing coaxial feed microstrip line
feed and compare their presentation. The antennas are planned utilizing RT/Duroid 5880 substrate material. The
exhibition of the coaxial feed round antenna is superior to the linefeed roundabout antenna. The bandwidth of the
coaxial took care of antenna is 0.792 GHz while the bandwidth of the microstrip line took care of antenna is 0.660
GHz.

S. Salarian et al.,[9] The construction is made out of a monopole antenna over a ground plane and a SIW divider. The
antenna structure was concentrated mathematically, uncovering a directivity of 6.5 dBi inside a bandwidth of 3.2GHz.
Moreover, the impacts of various primary boundaries have been explored. The radiation example of the antenna
uncovers two symmetrical bars, circularly energized, independently the left and right way.

M. M. M. Ali et al.,[10] The proposed antenna is framed by a rectangular gap having a roundabout molded polarizer
comprising of fix encompassed by an open-end ring, which is differentially taken care of. This polarizer is conveyed to
accomplish a roundabout polarization radiation through a 10 % frequency bandwidth. A high-acquire antenna array is
carried out by stretching out the gap size to have four emanating components. The antenna array is created, where the
exploratory outcomes confirm a - 10 dB impedance bandwidth from 27.7 to 32.4 GHz (15.6%).

R. A. Panda et al.,[11] In this work the traditional roundabout fix has been planned and adjusted into bothered fix
which is Swastik formed. The reverberating frequency has been picked as 15 GHz for 5G application. FR4 epoxy
material has been decided for the substrate material which has fire repetitive property the size of the substrate just as
the ground plane is 80x80 mm. The roundabout fix are forced at 4 corners with a predetermined distance among them
and the line feed strategy is utilized. The reproduction is finished by the Ansys HFSS electromagnetic recreation
programming. Various boundaries like S-Boundary, VSWR, Antenna Gain, Directivity, Surface Current Dispersion has
been determined.

W. Hsu et al.,[12] This antenna configuration gives a wide frequency working band Covering the WLAN and 5G (sub-
6 GHz) smallcell base station band. The antenna is intended for 1/2 wavelength qualities. The dielectric material of the
antenna is a FR4 load up with a ground plane size of 127 x 127 x 2.8 mm 3 . The feed port uses a coordinating with
organization to change over 50 ohms and utilizations 50 ohm SMA connectors on every one of the two feed ports. At
long last, the round fix size is changed to accomplish the ideal working band.
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III. DESIGN STRATEGY

The literature review knows about various antenna design and results for advance application. The proposed antenna
design concepts and application is finalising after the literature review. There is flow chart of case study where all the
necessary steps mentioned to meet the desired strategy.

st >
4

| Identified upcoming Antenna Applications |

&

| Specification and Literature Review |

l Determination of appropriate design model I

| Set the targeted objective |

I Design Strategy and Challenges |

>

Figure 2: Flow Chart for case study

Firstly, identified the advance or upcoming application like antenna design for 5G communication application, it is
identified through previous papers studied. Then find the technical specification. Now find out the appropriate model or
design for desired application and outcomes. The next step is to set the target objective of research work. At last focus
on the various challenges which occur during research and make the design strategy. After the selection antenna band
and application of design, the next step is to calculate the radiating patch width and length using the standard formula.

IV.PARAMETERS

There are some important parameters which judge the results validity. Some of the followings-

Bandwidth- The bandwidth of an antenna refers to the range of frequencies over which the antenna can operate
correctly. The antenna's bandwidth is the number of Hz for which the antenna will exhibit. The bandwidth can be
calculated using the difference between upper frequency and lower frequency.

Return loss- return loss is that it is the loss of power in the signal returned / reflected by a discontinuity in a
transmission line or optical fiber. This is normally expressed in decibels. In other words if all the power was transferred
to the load, then there would be an infinite return loss. The good value of return loss is less than -10dB and it is also
known as the S11 parameter.

VSWR- VSWR stands for Voltage Standing Wave Ratio, and is also referred to as Standing Wave Ratio (SWR).
VSWR is a function of the reflection coefficient, which describes the power reflected from the antenna. If the reflection
coefficient is given by, then the VSWR is defined by the following formula:

1+ ||
1-|T|
Resonant Frequency- A radio antenna is a form of tuned circuit consisting of inductance and capacitance, and as a

result it has a resonant frequency. This is the frequency where the capacitive and inductive reactance cancels each other
out.

VEeWR =

Antenna Gain- Antenna gain and effective radiated power. The term antenna gain defines the degree to which an

antenna concentrates radiated power in a given direction, or absorbs incident power from that direction, compared with
areference antenna.
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Efficiency- Antenna Efficiency is the ratio of power radiated (Prad) by the antenna to the power supplied (Ps) to the
antenna.

V. CONCLUSION

Theoretical study on microstrip circular patch antenna and array antenna has done in this paper. While laying out the
antenna the things which we have to consider is substrate which we will use, empowering create, dielectric reliable of the
substrate and its height and width. Therefore it is clear from literature review; antenna array is emerging design for
advance communication due to its higher bandwidth and good gain. So it is believed that, this little size antenna will
continue profiting for future years in 5G communication. The future work will be optimized the circular microstrip
antenna array dimension, implementation and simulation done using the CST software.

REFERENCES

1. J. Colaco and R. Lohani, "Design and Implementation of Microstrip Circular Patch Antenna for 5G Applications,"
2020 International Conference on Electrical, Communication, and Computer Engineering (ICECCE), Istanbul,
Turkey, 2020, pp. 1-4, doi: 10.1109/ICECCE49384.2020.9179263.

2. M. A. Jiddney, M. Z. Mahmud, M. Rahman, L. C. Paul and M. Tariqul Islam, "A Circular Shaped Microstrip Line
Fed Miniaturized Patch Antenna for 5G Applications," 2020 2nd International Conference on Sustainable
Technologies for Industry 4.0 (STI), Dhaka, Bangladesh, 2020, pp. 1-4, doi: 10.1109/STI50764.2020.9350513.

3. G.Zhao, J. R. Wang, X. Shi and M. S. Tong, "A Dualband Dielectric Resonator Antenna over a Metasurface with
Circular Polarization," 2020 IEEE International Symposium on Antennas and Propagation and North American
Radio Science Meeting, Montreal, QC, Canada, 2020, pp. 665-666, doi: 10.1 109/IEEECONF35879.2020.9330380.

4. J.Kulkarni, "Design and Analysis of Beam Forming Microstrip-Fed Antenna for 5G NR Applications," 2020 IEEE
17th India Council International Conference (INDICON), New Delhi, India, 2020, pp. 1-4, doti:
10.1109/INDICON49873.2020.9342044.

5. F. C. Gil and S. Eker, "Microstrip Fed Circular Patch Antenna for 5G and Wireless Communication,” 2020 28th
Signal Processing and Communications Applications Conference (SIU), Gaziantep, Turkey, 2020, pp. 1-4, doi:
10.1109/S1U49456.2020.9302444.

6. A. Qayyum, A. H. Khan, S. Uddin, O. Ahmad, J. S. Khan and S. Bashir, "A Novel mmWave Defected Ground
Structure Based Microstrip Antenna for 5G Cellular Applications," 2020 First International Conference of Smart
Systems and Emerging Technologies (SMARTTECH), Riyadh, Saudi Arabia, 2020, pp. 28-31, doi:
10.1109/SMART-TECH49988.2020.00023.

7. S.P. Biswal, S. K. Sharma and S. Das, "Collocated Microstrip Slot MIMO Antennas for Cellular Bands Along
With 5G Phased Array Antenna for User Equipments (UEs)," in IEEE Access, vol. 8, pp. 209138-209152, 2020,
doi: 10.1109/ACCESS.2020.3038328.

8. S. Kumar and A. Kumar, "Design of circular patch antennas for 5G applications," 2019 2nd International
Conference on Innovations in Electronics, Signal Processing and Communication (IESC), Shillong, India, 2019,
pp- 287-289, doi: 10.1109/IESPC.2019.8902384.

9. S. Salarian, R. Mostafavi, D. Mirshekar-Syahkal and G. Zheng, "Dual-beam Orthogonal Circular Polarized
Antenna," 2019 13th European Conference on Antennas and Propagation (EuCAP), Krakow, Poland, 2019, pp. 1-
3.

10. M. M. M. Ali and A. Sebak, "Printed RGW Circularly Polarized Differential Feeding Antenna Array for 5G
Communications," in IEEE Transactions on Antennas and Propagation, vol. 67, no. 5, pp. 3151-3160, May 2019,
doi: 10.1109/TAP.2019.2900411.

11. R. A. Panda, R. Sahana, E. P. Panda and N. Patnaik, "Perturbed Array of Circular Patch antenna for 5G
application," 2018 Second International Conference on Electronics, Communication and Aerospace Technology
(ICECA), Coimbatore, India, 2018, pp. 1093-1096, doi: 10.1109/ICECA.2018.8474559.

12. W. Hsu, W. Chen and C. Tang, "Dual Feed Vertical Polarization Circular Array Antenna for WLAN and 5G (Sub-
6 Ghz) Small-Cell Base Station Applications,” 2019 16th International Conference on Electrical
Engineering/Electronics, Computer, Telecommunications and Information Technology (ECTI-CON), Pattaya,
Thailand, 2019, pp. 733-735, doi: 10.1109/ECTI-CON47248.2019.8955400.

IJIRCCE©2021 | AnISO 9001:2008 Certified Journal | 1843


http://www.ijircce.com/

INTERNATIONAL
I\'M) SPACE SWDARD
SiRlAl.
SJIF Scieatific Journal Impact Factor . NUMBER

Impact Factor: INDIA

7.488

NISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

9940 572 462 [€) 6381 907 438 (3 ijircce@gmail.com

Www.ijircce.com



