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Abstract: This research paper we've evolved a new take a look at concerning the miniaturization of microstrip patch

antenna via the usage of defected floor shape DGS resonating at 3.5GHz. The goal from this paintings changed into to

shift the resonance frequency from 10 GHz to 3.5 GHz. without any trade inside the dimensions of the authentic micro

strip patch antenna. A miniature microstrip patch antenna has been developed, analyzed and verified for WI-Max

applications. in this thesis, a typical miniature microstrip patch antenna with DGS forming a simple and efficient

technique of layout has been brought for the betterment of benefit, Directivity and go back Loss. subsequently

simulation could be finished by using the usage of layout software HFSS17.zero. This parametric observe would be of a

remarkable hobby inside the designing of miniature micro strip antennas for wireless communications operating at

3.5GHz.
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. INTRODUCTION

Antenna is the maximum essential block of the wi-fi
conversation. currently, the increase of wi-fi structures ends
in a variety of innovations inside the Micro strip antenna
designs. Now a days wireless verbal exchange systems has
large demand on numerous programs.[6]Micro strip Patch
Antennas has quite loads of advantages over other antennas
because of their mild weight, low profile, low value of
production and occasional quantity. because of these
placing features, the researchers are having noteworthy
interest in the direction of micro strip antennas. Micro strip
patch antennas are used in big variety of programs such as
in wireless communique and biomedical diagnosis. there
are numerous feeding techniques used for the Micro strip
patch antennas. To maintain the structure planar, a micro
strip line within the plane of the patch may be etched to
feed the antenna. however once more, it suffers from the
drawbacks that the feed network interferes with the
radiating homes of the antenna main to undesired
radiations. For the micro strip feed,[2] an boom within the
substrate thickness increases its width, which in flip will
increase the undesired feed radiations.

In latest years, because of its various quantity of benefits
which includes solid radiation sample, excessive gain, low
profile and less expensive fabrication the printed micro strip
slot antennas have been appreciably researched. Numerous
line feeding and waveguide feeding antennas had been
supplied for UWB programs. For attaining the traits of
extensive impedance bandwidth monopole architectures are
commonly used, including elliptical, pentagon, square [1],
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rectangular, hexagonal, annular ring and circular ring
antennas.

Micro strip patch antenna[6] are useful in diverse packages
having necessities like broader bandwidth, smaller in size,
lighter in weight, decrease in value and compatibility with
integrated circuits. a ramification of wi-fi verbal exchange
engineering packages, which includes wireless hyperlinks,
remote sensing, mobile cell phones and net are in big call
for and feature witnessed a first-rate growth lately. The
micro strip antenna design [nine] has slender bandwidth of
the order up to five%. This low bandwidth is not beneficial
for plenty wideband wireless applications. previously
published literature has pronounced several feasible
strategies to improve Bandwidth, advantage and Directivity
of the microstrip antenna out of this techniques Defected
ground systems[12] is used.

DGS (Defected ground structures): Defected ground
systems is a brand new era of studies and application on
printed circuit micro strip antennas. due to the fact that
DGS [three] used antenna has a distinctive methods of
understanding approximately the micro strip antennas it's
miles being added in this paper to present a broad attitude
and knowledge approximately DGS. The DGS can be
modelled through a LC equal resonator circuit the values of
capacitance and inductance depends on the size and place
of the form by using the use of numerous dimensions we
can obtain favored resonance frequency. intentionally
created errors or the slot at the floor aircraft of a micro strip
antenna is referred as DGS and is used for exclusive
packages. (Wi-Max). [4-7]
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1. ANALYSIS OF ANTENNA

In designing the substrate FR-four is used because of
smooth fabrication and less cost. The width of the patch is
denoted via “W” and period of the patch is denoted with the
aid of “L”. because the dimensions of the patch are finite
along the width and period, the fields at the rims of the
patch undergo fringing. seeing that some of the waves
journey inside the substrate and some in air, an effective
dielectric consistenttreff is brought to account for fringing
and the wave propagation inside the line.
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Figl: Basic Geometry of Micro strip Patch Antenna.

1. (A) DESIGN OF MICROSTRIP
PATCHANTENNA WITHOUT DGS.

Micro strip patch antenna is a necessary issue and an
amazing choice amongst microwave designers for their
compact shape low profile and ease of layout. The
geometry of proposed antenna which is for X-Band
programs and fed by Insert feeding approach is depicted in
figure 2. For designing of this antenna we used FR-four
Substrate. the scale of the designed antenna are taken from
reference paper as:

Table 1:- Dimension of antenna without DGS

Ground size 27 x 30mm

Ground size 27 x 30mm

Substrate size 27 x 30mm

Substrate size 27 x 30mm

Patch size 7 x 5.95mm

Patch size 7 x 5.95mm

Feed size 1 x 5mm & 3 x 7mm

Feed size 1 x 5mm & 3 X 7mm

L
[

1z 9 (mm)

Fig 2: Proposed antenna without DGS.
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Fig3 (a): Return Loss

XY Plat2 HFSSDesinz &
Caveinia
— negVSHRIe ui:.-.;nkﬁ\,f‘fJ
S Semmy
L
~
00
=
£ ERE
Eam ]
J
% 601~
@
2
] — B
40+
™
RS ///
203 S -
W
3
L1 " o oo oo . " [ oo '
ak aho cho a5 i) 10k 1 1k 20
Froqotc]
XY Plot 1 HFSSDesign2 A
——
= -
500 . —
gnuww— : 5
g
g0 r— m
2 w | 100000| 384689 Cuveinto
s | — dBiSHedige_paich T1 sdge_paich T1])
L ) ! Setipt Sweep
20004 i
5 (.
3 (AN
g0 |
4
8 |
3000 |
3500 I
at
7
4000 T - h - g - T T g -
800 350 9o 850 1000 050 10 150 1200
Freq[GH]

B(Gai

Fig 3(c): Bandwidth
nTotal)

4, 8987

3.3783

1,8519

0.3285
-1.1948
-2,7182
-1, 2416
-5.7650
-7.2884
-8.8118
-1, 3351
11,8585
-13.3819
14,9853
-16. 4287
-17.9520

Fig 3(d): Gain for Proposed Antenna without DGS
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Fig 3(e): Directivity for Proposed Antenna without DGS.

. Phi

The return loss plot for the designed antenna without DGS
at -10 dB bandwidth is proven in discern 3(a) as above and
the go back loss will get as -39.45.The determine three(b)
showsthe VSWR Plot Proposed antenna without DGS, and
the fee of VSWR is 1.02 and it's far practically desirable.
The figure three(c) indicates the Bandwidth for proposed
antenna without DGSand the cost for bandwidth is
zer0.53GHz. The figure 3(d) shows the gain for proposed
antenna with out DGS and the value of benefit is 4.89dB.
The parent three(e) suggests the Directivity for proposed
antenna with out DGS andthe cost of Directivity is 6.41dB.

(B) Designing of Micro strip Patch Antenna using DGS:

Right here we are designing micro strip patch antenna the
usage of DGS. the scale are much like the above case. The
DGS may be used to miniaturize the proposed micro strip
antenna, resonates initially at 10GHz, after using DGS
approach the antenna resonates at 3.5GHz for WI-Max
packages. DGS is composed etching of a simple form
inside the ground plane. under discern indicates the
Proposed Antenna with Defected ground shape DGS.

»

r
0 [z 10

Fig 4: Proposed Antenna with DGS
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Fig 4(a): Return Loss.
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Fig 4 (c): Bandwidth.

© 2021, IJREAM All Rights Reserved.



dB(GainTotal)

1,055
. -0.5386
| -2.0827

-3.6268
-5.1789
-6.7150
-8.2591

-9.80832

H -11,3473
f -12. 8914
-14. 4355

-15.9797

-17.5238
-19.8679
-20.6120
-22.1561

Fig 4(d): Gain for Proposed Antenna with DGS
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Fig 4(e): Directivity for Proposed Antenna with DGS

The return loss plot for the designed antenna With DGS at -
10 dB is proven in discern four(a) as above and the go back
loss will get as -50.ninety seven.The parent 4(b) showsthe
VSWR Plot Proposed antenna with DGS, and the cost of
VSWR is 1.00 and it is almost desirable. The figure4(c)
indicates the Bandwidth for proposed antenna withDGS and
the fee for bandwidth is zero.39GHz. The determine 4(d)
suggests the gain for proposed antenna With DGS and the
cost of gain is 1.00dB. The figure4(e) suggests the
Directivity for proposed antenna with out DGS andthe price
of Directivity is three.36dB.

Table 2: COMPARISON OF RESULTS

Proposed Miniature Proposed Miniature
With out DGS With DGS
1. Return -39.45 -50.97
Loss
2. VSWR 1.02 1.00
3. 0.53GHz 0.39GHz
Bandwidth
4. Gain 4.89dB 1.00dB
5. 6.41dB 3.36dB
Directivity

IV. CONCLUSION

In this work we have developed a new study concerning
reducing the size of micro strip patch antenna by using
defected ground structure DGS resonating at 3.5 GHz. The
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main goal from this work is to shift the resonance frequency
from 10 GHz to 3.5 GHz. A miniature micro strip patch
antenna has been developed, analyzed and validated for
WI-Max applications. In this Paper, a miniature micro strip
patch antenna with DGS forming a simple and efficient
technique of design has been introduced for the betterment
of Gain and Directivity. Here in this paper we have used
FR-4 Substrate and Insert feed technique to improve the
antenna performance.
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