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Abstract: Aa antenna is a device that can send and receive signals Jor radio propagation. The development of fast and
Sfixed portable communication systems requires a high level of transition to a wider area due to the increase in nerwork users.
This can be done using multiple hands. To strengthen the characteristics and performance of the antenna, microstrip antenna
design technigues, various structures and shapes, analysis and feeding methods arve applied. Therefore, to achieve multi-band
operation in a limited space, the antenna is designed in an E-shape in combination of various shape slot to achieve multi-
band operation. Simulation results show that the proposed antenna operates at two different frequencies, 3.57 GHz, and 5.73
GHz, and can be used in various wireless applications such as Wi-Fi and mobile Wi-MAX. All simulation results such as
resonant frequency, return loss, radiation pattern and measurement results of the simulated antenna are presented in this
paper. HESS software has been used for simulation and analysis work.
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1. INTRODUCTION

An Antenna can be used as a transducer that converts directed eleciromagnetic energy during a link to transmitted
electromagnetic energy in free space. The antenna can likewise be considered an impedance transformer, coupling
between an information or line impedance, and hence the impedance of free space. In the current scenario, wireless
communication frameworks are quickly created because of expanding interest for portable devices which is to
connect with various gadgets working at different frequencies [1-2]. Multiband antenna assumes a critical part in
wireless communication frameworks as it can work in numerous recurrence groups for various remote applications
like Global System for Mobile correspondence. Wireless Local Area Network, and portable Wi-MAX. The front
view of the fabricated antenna and side view are shown using Fig.1 & Fig.2 respectively . The benefit of the
multiband antenna is their capacity to coordinate different frequency bands in a single antenna which makes the
plan and activity more complicated than single and double band antenna. From the rescarch survey [3-6]. the Fractal
antenna clusters like Kotch exhibit, Sierpinski exhibit are likewise used to accomplish the multiband tasks. In any
case. the Fractal antenna increment the plan intricacy. Microstrip fix radio wire is an appropriate gadget for remote
correspondences which can be handily coordinated with microwave circuits in view of their low volume, meager
profile, lightweight, and minimal expense, which can work at numerous [requencies. Thus, multiband Microstrip
patch antenna is of extraordinary concern nowadays.

2. METHUODUOLUGY UF ANTENNA DESIGN

A mucrostrip patch antenna 18 a piece of appropriate equipment for wireless communication which can be etfortlessly
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coordinated with microwave circuits due to their low volume. tflimsy profile. lightweight, and minimal expense,
which can work at ditferent frequencies. The proposed design is utilizing R4 substrate with a thickness of 1.omm.
The diclectric steady of the FR4 substrate is 4.4. The components of the ground planc and the substrate arc
something very similar, for example (70>60 mm). The components of the slot are taken as (35»30 mm).
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Figl: I'ront View ol Antenna Design labricated Antenna Fig.2: Side View ol Antenna Design

It comprises of area of metallization a ground plane by a dainty dielectric substrate and took care of against the
ground at a proper area. Electromagnetic energy is first directed or coupled to the district under the patch, which
behaves like a resonant cavity with open circuits on the sides. A portion of the energy spills out of the pit and
emanales into space, prompling an antenna . Various patch antennas on a similar substrate called microstrip antenna
that can be utilized to make high addition cluster antenna and staged arrays|7]. It is framed utilizing a microstrip
procedure by creating on a printed circuit board along these lines is otherwise called Microstrip radio wire or printed
antenna. It is framed by manufacturing a rectangular metallic fix on a dielectric-covered ground plane. This can be
said in basic terms that a diclectric material having a directing patch is upheld by a ground plane. The radio wirg is
planned and reenacted utilizing HESS software. slots are madc in the patch to acquire multiband qualitics [8-9]. We
have reproduced a antenna with a ground plane component of 70%60 | Patch aspect 35%30, aspect of feed 3%17.5.
Microstrip line taking care of is utilized for the proposed radio wire as it is not difTicult to manufacture. The length
and width of the spaces decide the full frequencies of the radio wire [10-11]. By changing the extents of the length
and width of the spaces multiband attributes might change. The upgraded boundaries of the spaces are picked for
creation,

3. SIMULATION RESULTS

A significant role has been played by the dielectric constant of substrate material in the designing of MSP antenna.
The dimensions of the antenna can be reduced by using a substrate with a high diclectric constant, but the
performance of device is alfected by using such subtract. Along these lines, there is a compromise among size and
exccution of patch antenna. If we arc using patch antenna in wireless communication application, antenna size and
weight should not be high. Consequently, the dimension of the dielectric substrate ought to be less. For better
reception of signal, return loss should be less than -10 dB.

Bandwidth of an antenna is generally characterized either with the lower and upper limits of frequency band (fL
and fu) or the percentage (%) bandwidth for a center frequency in antenna terminology. The transmission capacity
ol a antenna characterized as the recurrence range which the presentation of antenna fulfills determined norms of
some antenna boundaries | 12].All simulation is done at resonant frequency 3.57 GHz and 5.5 GHz as indicated in
fig.3 to Fig 8.
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Fig, 3 by vs krequency

After simulation, we observed that the antenna shows wideband attributes having operational frequency at 3.57 with
a bandwidth of 2.2 GHz at return loss of - 18.04 dB. Full wave examination of the multiband Antenna sctups was
performed utilizing ANSYS HFSS with Finite Element Method. Broad reenactments were done involving the
product to get ideal plan boundaries for the antenna [13]. The underlying components of the emanating part of the
antenna were resolved to utilize the conditions created for the diclectric waveguide model (DWM) for a rectangular
resonator in free space. The ideal components of the antenna are still up in the free space with trial advancement
[14-15] by and large. to accomplish solid coupling. the multiband antenna should be created (rom high permittivity
materials. The proposed antenna can cover GSM 900, DCS, PCS, UMTS, and ISM 2450 frequency band with
limitation of VSWR < 2 as displayed in fig.4. A reproduced consequence of this antenna shows wideband attributes
having thunderous recurrence at 3.57 GHz worth of voltage standing wave proportion is 1.197.
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The term radiation design alludes to the directional (precise) reliance of the strength of the radio waves from the
antenna or other source. Since a microstrip patch antenna emanates regularly to its fix surface [16]. The height
design for =0 and =907 would be significant. Fig.5 and Fig.6 present the radiation design for the proposed patch
radio wire.

@ ANSYS HFSS - Projects - HFSSDesign1 - Radiation Pattern 1 - SOLVED - [Projects - HFSSDesign1 - Radiation Pattern 1] —= a
WY File Edit View Project Report2D HFSS Tooks Window Help
iDea| ‘=l |8 X o |[8]: Nlvwjgesm o BiAmmy s luarn

isw || 3838
led Mo @6 aa

Project Manager T Radiation Pattern 1 HFSSDesign1
=1 {1 Project8” Curve Info
= @ HFSSDesign (DrivenModal)® o (o
& Model Freas 81GHz Phi<0de
£ Boundanes ——
® & Exctavons
# Mesh Operations
= Anayss
@ Setupl
& Optimetncs
&[5 Resuts
(=@ Radation Pattem 1
~ ETotal

@ [F Port Feld Display
= Q@ Feld Ovedays
=1 E Feld

So Vector_E1
&% Radiation
< Infinte Sphere1
-2 Defintions
Prgea[
Fig.5: Radiation Pattern in the E Plane
@ANSvsHFSS - Project8 - HFSSDesign1 - 3D Modeler - SOLVED - [Project8 - HFSSDesign1 - Modeler] - o x
W' File Edit View Project Draw Modeler HFSS Tooks Window Help - 8 x
D=\ 8 & X o |82 dne leesr/or BlocEcales eq o |B B @ =
lgw I~vi3n¢|coood|leeRoce=son |ol.s J o] | | ltaa
1@ @ |5 [ocam ] [Hose g 14 s me
Project Manager = %! [E & Solids
=[] Project8® 5163 Sheets
‘ = @b HFSSDesign1 (DrivenModal)" @, Coordinate
& Model + 4B Planes
B P Boundaries & @ Lists
@ 3 Exctations
& Mesh Operations
2 & Analyss
& JP Setup!
Optmetrics
=-[5) Resuts
=8 30 Polar Pt 1
2 rETota
- Port Feld Display
IR Field Overlays
& Radation
& Defintions
Pmea [ ;
< > 0 50 100 (mm)

Fig,6: Raciation Field Pattern with Antenna Structure

1Y | Page

Publisher: Noida Institute of Engineering & T'echnology,
19, Knowledge Park-I11, Institutional Area, Greater Noida (UP), India.




NIET Journal of Engineering & Technology (NIETJET)

Volume 11, Issue 1, 2020 ISSN: 2229-5828 (Print)

E-field is an impact created by an electric charge that applies a power on charged objects in its area Electric fields
themselves result straightforwardly from other electric charges or from changing attractive fields [17]. Fig.7 shows
the electric field conveyance. The most extreme worth of the E-field got is 1.1 104 V/m.
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Table 2 presents the recurrence groups of the proposed radio wire. The reproduced transmission capacities antenna
was 88% for the principal band, 18.45% for the second, and 33.25% for the third band. In all cases, the antenna
offers adequate transmission capacity to cover all the European remote frameworks.
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4. CONCLUSION

So, we have designed and fabricated an MSP antenna that can be worked at two distinct frequencies using HESS
software. In this design, we are using two distinct frequencies 3.57 GHz and 5.57 GHz. This proposed antenna can
be utilized for next-generation wireless network applications like Wi-MAX. and WLAN. Pertformance of Multiband
is accomplished by advancing the length and width of the patch and by changing the length and width of the slot
inside the designed antenna. Indeed, even the areas of the slots likewise influence the efficiency of the antenna.
Every one of the frequencies got by planning this antenna return loss a lot lesser than the ideal worth, for example
- 15dB and contrasted and created antenna estimated outcomes. For future work, different types of slots can be
embedded to accomplish better impact and to reduce the antenna size. The increment in data transfer capacity of the
proposed antenna can be expanded by using different methods Tike photonic band-hole structures and deserted
ground structures.
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