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Abstract

The approach is used to design a double M shape fed
microstrip antenna, Which is usually formed of four strips.
Mirror image designs are used in this method of designing to
boost show. A basic patch's performance is unaffected by any
single structure that does not have a mirror image. The dual
M-shaped arrangements are castoff in this investigation, and
the grades are in good covenant.. These are some examples.
These antennas have a variety of uses in today's world,
including wireless communication. Even nonetheless the
projected antenna has a stumpy contour, low cast, and simple
design, the testing results suggest that it could be used to
increase the performance that has been achieved thus far. In
order to estimate the effectiveness of the suggested method,
the antenna is modelled using the Zealand IE3D model
programme. The antenna has been analysed for various
physical parameter values by modifying one of them while
maintaining a better performance outcome. It is conceded out
here to study the elasticity in deceitful of cover square
antenna.

Keywords—Rectangular Mircostrip Patch Antenna,
Bandwidth, VSWR,

Introduction

The advancement of the different kinds of radio wires, for the
various applications, is causing remote correspondence to
turn into a piece of everybody's life. The innovation is
spreading all through the world in a wide range of
utilizations.  Ongoing headways in  correspondence
frameworks have prompted the advancement of minimal
expense, light-mass,low-profileantennas that can support
extraordinary exhibitions throughout significant stretches of
time across an expansive scope of normalities. [1].In the
forthcomingyears, the advancement of individual declaration
gadgets will endeavor to convey copy, discourse, and
numeral information foundations wherever, whenever. To
decently asylum the current compelling gatherings, future
proclamation terminal radio wires should meet the necessities
of multi-band or wideband technique. The man-made
recieving wire's commonplace and focuses were unrushed
and connected with demonstrating decisions. We've likewise
underlined the best FR4 to commitment for a scope of
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entries, including radio wire size drop and other methodology
adjustment related assignments. The show of a quadrilateral
spot recieving wire show made on a FR4 substrate was
connected with that of a comparable to exhibit gathered on a
normal FR4 substrate [2]. Miniature belt square recieving
wires are expansively reused in remote systems in current
remote networks. Accordingly, radio wire drop has turned
into a genuine variable in dropping the all out extent of the
message framework. There are plentiful changes reachable in
the present remote message frameworks. In remote
procedures, little strip square radio wires are frequently
utilized. The suggested radio wire's prizes, Analogous as
little mass, little sketch, little cost, loosened up joining with
plan and skill, and similarly honest creation, are strong
solicitation in selling and military remote frameworks. These
recieving wires might be processing plant utilized the 1IE3D
reproduction programming and have clearly geographies. On
account of its little diagram and little mass, the arranged
RMPA can be dynamic in a wide series of remote
correspondence systems.A mircostrip Square recieving wire,
in its super primer framework, contains a sparkling patch on
one side of a dielectric substrate through an earth plane on
the other. A radio wire's track is normally completed of
metals comparative as bobby or gold, and it can take any
form. Fix and grain line outflow is regularly configuration
cut on the dielectric substrate. Indispensable limitations of
any kind radio wire are impedance, transfer speed and bring
misfortune back. The data transmission impedance be
represented limitations connected to the square recieving
wire part itself and feed utilized. The transfer speed is limited
to a numerous rate (3). So it'sa bad mark of fundamental
microstrip squareantenna. The blockish microstrip fix radio
wire finished on FR4 recuperates the data transfer capacity
and return misfortune in significant manner. 1E3D
programming group for the electromagnetic assessment and
configuration, use to project the FR4 grounded blockish
microstrip fix radio wire.In this paper, we take one improved
style of antennas for one frequency. Some types of ground
structure are also used to develop the consequences by
dropping return loss and improving the antenna's bandwidth

[4].
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2.Simulation of Simple Antenna Structure

In IE3D programming, the plan boundaries and results for a
MM-molded rectangular microstrip fix recieving wire are
introduced, and the reproduction results are just shown.
Various kinds of test feed procedures are utilized to make the
microstrip fix design. These patches were explored due to
their high data transmission and gain. The chief difficulties
associated or present with impedance coordinating for
ordinary and famous test took care of microstrip radio wires
with a thick substrate are the significant or more noteworthy
test reactance inferable from the required extensive test pin in
the exceptionally thick substrate layer. An assortment of
plans with changed test takes care of have been professed to
handle this kind of issue. Cutting a M opening in a
rectangular fix [4] is one plan strategy. For this plan, the
emanating patch can be incredibly high over the ground
plane, and a long test pin isn't required. This sort of conduct
takes into account great impedance matching across a wide
scope of frequencies.

Figure 1 portrays the proposed recieving wire's math. A
rectangular fix with aspects of L x W that is isolated from the
beginning by a froth substrate (rl) with a thickness of hl.
The fix recieving wire's MM-shape is situated in the fix.
Boundary W can be utilized to determine the area and size of
the spaces on the fix. W and L are the width and length of the
spaces, separately. A 50 Q transmission test is utilized to take
care of the square shape fix [6].

The state of the straightforward recommended radio wire is
portrayed in Figure 1. (a). A substrate (I11) with a thickness of
h1 isolated a rectangular microstrip fix with aspects of L x W
from its ground plane. There is an alternate structure in the
focal point of each fix. The 'W' can be utilized to characterize
where the openings on the patches ought to be set. The width
and length of the spaces, separately, are W and L [7]. The
square fix is taken care of utilizing a 50 Q yield feed test as
follows:-

3.Mircostrip Patch Antenna Design

The sequential designing steps of Mircostrip patch Antenna
design are as follows:-

Step 1:Calculation of Width (W)

The Mircostrip patch antenna's width is specified as,

1 :’z\c\ﬁ’z\ ()
( | (e

Replacing ¢ = 3.00e+008 m/s, er = 4.4 and FO = 2.0 GHz

Step 2: Computation of Effective dielectric constant
(ereff):
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The effective dielectric constant is,

r A (2)
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Step 3: Computation of the Effective length (Leff)
The effective length is,
Replacing Eeff = 4.40, ¢ = 3.00e+008 m/s and FO = 2.0 GHz
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Step 4: Computation of the length extension (AL)
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Step 5: Computation of length of patch (L)
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Step 6: Calculation of VSWR

L = Leff- 2AL (5)

Step 7: Calculation of Return Loss

{1+
Lo

VSWR =

(6)
The return loss is calculated by,

RL = 10 logw (T')dB )

4.Methodology

Literature study on microstrip patch antennas

g

Using the several parameters that are havinge:
=440, h=16tangent loss=0.02for simple patch
antennad3.2 for updated patch antenna.

Igs

Using mathematical formulas, determine the
estimated length and width of antenna

Igs

Design mirror images microstrip patch antenna by
help ie3d software.
4L

Simulation of the microstrippatchesantennas for
return loss, VSWR and band width

gt

Simulation results based on its optimization of
Mircostrip Patch Antenna Fed by Mircostrip Line
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By the help this calculation, similarly dimensions of
modified antenna can be calculated.

Zeland 1E3D was used to perfect and invented the Micro-strip
patch antenna, zeelandlE3D is a surge electromagnetic
emulator that's completely integrated and grounded on the
system of moments. It examines 3D and multilayer
structures of geometrical shapes in general. It's been used to
make MICs, RFICs, patch antennas, line antennas, and other
RF and wireless antennas (8). All of the characteristics,
similar as VSWR and Return Loss, may be calculated,
dissembled, and colluded using it. The following is the
proposed armature for a simple blockish microstrip patch
antenna- Figure 1 shows that planned simple antenna design.
The recommended L&W dimension is published on  a
substrate at consistence of h = 1.6 and a relative permittivity
of4.4. On a lower part of antenna substrate, the print is etched.

Fig. 1:Simulated geometry of Simple Patch Antenna

A 50 micro strip line feeds the niche. The confines of the
introductory blockish microstrip line fed published antenna
design for instigative with an operating frequence of around
2 GHz, where the speed of light is ¢ in the air, the effective
dielectric constant is h, and L is the length of Blockish Micro
strip Patch Antenna Fed by Microstrip Line. The resonance
frequence of a micro strip patch antenna is 2.0 GHz (9). The
patch measures35.44136 mm in length and45.6435 mm in
range. The microstrip line has a length is 35.44136 mm it is
used for feeding. We used a double-sided PCB to design this
antenna. The bobby ground on the lower side of the PCB
serves as the antenna's ground part, and on the top side on the
PCB, we created the patch with the measures listed in table 1.
The entire figure is dissembled and raised in practise using a
dielectric substrate with a height of1.6 mm and a dielectric
constant of4.4 mm, and the material's loss digression should
be0.02.
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Table 1: Design Parameters of Simple Patch Antenna

Frequency(f) P.0GHz
Length(l) 35.44mm
\Width(w) 45.64mm
Cut width 5 mm

Cut depth 10 mm

Path length 32.8282 mm
Path width 3.009 mm
Return loss -26.16 dB
\VVSWR 1.132

5.Results Analysis

[l Bandwidth Calculation

The simulation is passed at varying the feeding positions, and
the s-parameter is calculated for each simulation and
tabulated for all case. As a result, at the probe feed site, a
rectangular microstrip patch with increased bandwidth is
obtained (1,0).
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Fig. 2: S11 parameter Display

The simulation is accepted out by changing the feeding
locations, and the s-parameter is examined for each
simulation outcome. At the probe feed point, a M-shape
rectangular microstrip patch with increased bandwidth is
gotten (1, 0).

At feed point :( 1, 0) as shown in table 2.
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Table 2: Feed Points

Frequency
F1=1.96 F2=2.04

in GHZ

Bandwidth= 9%
Bandwidth

Bandwidth
Calculation:

Bandwidth= (F2-F1)
*100/ Fc

The bandwidth computation at the location (1, 1) results in
the extreme(max) bandwidth. The frequency F1 is 1.96 GHz
and F2 is 2 GHz, is revealed in Figure 2. As a result, after
performing the calculations presented in figure 3.3, the
bandwidth is determined to be 9 percent.

[l Return Loss:

We have gotten the return loss at feed location (1, 1) from
figure 2, and the return loss is -26db.

[l VSWR:Less than 2,

<[ Port1

VSWR
VSWR

o 03 06 049 1.2 18 21 24 27 3

a
Frequency (GHz)

Figure 3: VSWR for Simple Patch Antenna

[1  Designing of M shape Rectangular micro strip patch
antenna(RMPA)

The recommended RMPA micro strip antenna transmitter is
shown in Figure 3. The recommended L&W measurement is
written on a substrate with a h=1.6 height and a capacitance
ratio of 4.4. The print is itched on a base substrate. The slot is
fed by a 50-micro strip line. The basic micro strip line fed
production transmitter configuration is shown in Figure 1.
Figure 1 depicts a Micro strip Patch Antenna fed by Micro
Copyrights @Kalahari Journals

strip Line, where c is the velocity of sound in air, is efficient
relative capacitance, and L is the length of the Rectangular
Micro strip Patch Antenna[9] [10]. A micro strip patch
transmitter's resonance frequency is 2.0GHz. The patch
procedures 34.543mm long and 44.656mm wide. The micro
strip line is used for feeding and has a length of 32.822mm.
This transmitter was built on a double-sided copper PCB.
The bottom layer for this transmitter is a copper field on the
ground of the PCB, and on the top side of the PCB, we built
a perfect mirror m- patch with the specified size. The entire
geometry is efficiently modelled and increased using a
dielectric with a thickness of 1.6mm and a dipole constant of
4.4mm [11]. The loss tangent of the substantial is 0.020.

Geometry & Designing

This research presents a small compact M shape microstrip
patch transmitter. To enhancement the performance of this
double M shaped microstrip patch transmitter, we used
mirror image designs. Any single arrangement that lacks a
mirror image likeness cannot affect the efficiency of a basic
patch. The two structures in the shape of T and | were used in
this investigation, and the results were fairly comparable.
Impedance matching can be aided by the M forms. Figures 1
and 2 show the proposed design for a microstrip patch
satellite[12]. The patch antenna measures 45.644mm x
35.142mm (W x L) and is constructed on a FR4 at height of
3.2mm and an absolute dielectric constant of 4.4.

In micro-strip patch antennas, the revised first and second
ground planes act as an impedance matching component,
adjusting the resistance bandwidth. The letters 'ws' and 'ls'
stand for antenna width and length, respectively.

By choosing these values, this is recommended transmitter
operate at a frequency of 2.0GHz. There is also a discussion
of the results of both simulations and experiments. The
imitation results is obtained by using the Zeeland IE3D
model.

Design parameters of M shape Micro strip Patch
Antenna

Co-ordinates 1%

The slot size is,

WEIGTH(ws) | W1 | W2 |W3 | W4 | W5 W6 |W7 |WE | W9 | WI0 | Wil | W12 | WS13

85 |85 |155 | 15585 |85 |-83 155 | 155 -85 | -85 |-85 [8&5

LENGTH(s) | L1 L2 |L3 |L4 (L5 |Le (L7 |L&8 |L9 Li0 |Lil |Li2 |L13

38 98 |98 178 1822 1822 [822 |178 | 108 |[108 |38 88 88

Co-ordinates 2"
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The slot size is,

WEIGT | W1 w2

W3 | W4 Wy (W6 (W7 |WE | WO | WI0 | WIl [WI2 | W13
Hws)

LENGT

Hs) L1 L2 (L3 |L4 L3 Le |L7 L8 L9 L0 |L11 |L12 |L13

178 | 822 | 822 108

The central frequency is chosen to minimise the return loss.
The return loss (RL) graphic can be used to calculate the
bandwidth. The range of frequencies over which the
RL(return loss) is greater than -10 dB is referred to as the
antenna's bandwidth. The ideal feed point, as determined by
IE3D, is at XO=5 mm and YO

= 10mm, with an RL of -34.12 dB. Figure 4(a) shows the
centre frequency of 1.9620 GHz, that is very close to the
target design frequency of 2.0 GHz.

—— MM Shape Patch

PATCH

Fig. 4(a) Double M Shapes Micro-strip Patch Antenna

The usage of a M shape implanted on a microstrip patch has
been shown to be the most successful strategy when
combined with a mirror image double M shape approach
[13]. Figure 4(b) shows a simulation result that supports this
technique
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]
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B
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Frequency (GHz)

Figure4 (b): Return Loss of double M Shape Micro-strip
Patch Antenna

The graph of the VSWR versus frequency indicates that the
value of the VSWR at all the four resonating
Copyrights @Kalahari Journals

dips is lesser than the 2 which indicates the good impedance
matching capabilities of the given antenna at shown
frequency ranges.

——I" Port 1

VSWR
L3 -
A N R—
@ ~
VSWR

0 03 0.6 09 1.2 15 18 21 2.4 27 3
Frequency (GHz)

Figure 4(C): VSWR for M Shape micro-strip Patch Antenna

VSWR(voltage standing wave retio) at 2.0 GHz is 1.03 . That
shown 4(c).The graph for impedance V/s frequency graph at
each and every frequency point between 0 to 3GHz

5.CONCLUSION

Zeeland'IE3Dsimulator was used to pretend the authors'
suggested antenna structure.The modification of return loss
with frequency forthe computer-generated microstrip patch
antenna is showed in the attained results numbers. After a
successful simulation of the proposed antenna, the
reverberative frequentness for which least return loss occurs
for colorful designs are determined, and also a comparison
is made between colorful simulated replies. In this simple
RMPA design, the result of the return loss is-26 db, and
the VSWR isl.141. Following that, the design of four
modified antennas that give bettered issues was discovered.
The VSWR against frequency graph shows that the value
of the VSWR at all five reverberative dips is lower than
2, indicating that the supplied antenna has good impedance
matching capabilities over the frequencey ranges depicted.
The computer-generated result of modified blockish double
M shape microstrip patch antenna with FR4 construction
are shown Figure4 At 2 GHz frequency dissembled, when
it's planned with FR4 configuration at3.2 mm it shows
return loss is-34.12 dB and VSWR is1.034 which

shows significant reduction of return loss and VSWR .
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