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ABSTRACT - The proposed antenna is
presented for the 5G wireless communication by
using DGS technique. In a communication the
bandwidth is one of the major parameter to
transmit the signals. The 5G prefers high band
width, compactness of size and good return loss.
To increase the bandwidth we have various
techniques such as multiple slotting technique,
meta material, corner cut and DGS technique.
The pros of DGS technique is to reduce a micro
strip patch antenna resonating at 4.6 GHz. For
this purpose, DGS is employed to shift the
frequency of an initial micro strip antenna from
5,5 GHz to 4.6 GHz without disturbing the
current distribution. Comparison of the
proposed DGS antenna with other techniques
shows the unique capability of the DGS
technique to get a beneficial result. The
prototype of an antenna was designed with the
FR4 substrate 4.4, thickness 1.6 mm, and the
dimensions of the antenna is 33x36 mm?. The
proposed antenna is designed for different
applications such as INSAT, WLAN and
telecommunication.

Keywords: Defected ground structure (DGS), micro
strip patch antenna.

I. INTRODUCTION

The incredible growth of wireless devices has
brought various improvements in the fourth
advanced standards for communication networks.
4G LTE network have many commercial services it
works very efficiently to meet the demands of high-
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throughput and high data rates, and also offers
high-speed connectivity at the user end. However,
this massive upgrade has increased to bandwidth
scarcity, [1] which further restricts the required
advancements, while consuming limited spectrum
<3GHz [2].

To meet the 5G requests and facilitate higher
capacity, greater data rate, extra connectivity,
advanced reliability and minimum latency. The
design approaches for antenna has higher necessity,
in future 5G wireless communication network will
mostly use the high frequency band [3].The
research works which has been performed by the
authors on designing 5G antennas [4]. The 5G
technology is expected to provide much wider than
the previous one as frequency bands along with the
wider spectral bandwidth per frequency channel.
The 5G is also advanced in terms of high capacity
to allow more devices connectivity at same time,
lower battery consumption, better connectivity
irrespective of the geographic region, lower cost of
infrastructural development, higher reliability of
the communications, highly increased peak bit rate,
larger data volume per unit area. Available
spectrum at the millimetre-waves (MMWSs) is used
in the future 5G demands of high capacity and
throughput.

Micro strip patch antennais necessary and
practical component of communication systems.
It ismore suitable option for the microwave
designers for simple design, low profile and a
compact structure. The most disadvantage of the
microstrip antenna is low return loss, less
bandwidth and low gain [5]. Consistent with the
microwave researches for the high performance
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the microstrip patch antenna should be reduced
[6]. The four techniques to feed the microstrip
antennas are the microstrip line, coaxial probe,
aperture coupling, and proximity coupling. For
this challenge, several methods are proposed
recently using geometry, slots on patch antenna,
using dielectric substrates, Defected Ground
Structure(DGS), Magneto-Dielectric Substrates
and therefore the Electromagnetic band gap
(EBG) [7].

DGSs can control the excitation and propagation of
electromagnetic waves in the substrate of the
antenna. In microstrip antennas, this technique has
been used to improve the antenna performance in
terms of increasing the bandwidth. The printed
planar slot antennas have become very attractive
for wireless systems thanks to their low profile,
wide bandwidth, compact size, ease of fabrication,
etc. When a slot antenna is fed by a microstrip line,
it doesn't add weight and size to the system and is
suitable for portable applications [8].
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Figl: Different shapes of Defeated Ground
Structure (DGS)

These are the different shapes of Defeated Ground
Structure(DGS), but in this proposed antenna full
ground is reduced to %th of ground. In this paper,
defected ground structure (DGS) technique is used
in the goal to miniaturize the proposed micro strip
antenna. After the use of DGS method the antenna
resonates at 4.6GHz for INSAT, WLAN and
telecommunication applications.

Il. ANTENNA DESIGN

The two types of antennas have designed. They are
antenna without DGS and with DGS.

A. Antenna without DGS
To investigate potential of DGS structure is to shift
the resonance frequency of microstrip antenna. The

antenna without DGS structure it resonates at
5.5GHz, the width (W) and the length (L) of the
patch antenna can be designed by using the
formulas given in below. The width of the
Microstrip patch antenna is given by equation as:

c
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AL equation is:

(0 + 0.3)( +0.264)
AL = h. (0.412)

(60-0.258) (e + 0.8)

In this design, FR-4 substrate is used because of
low cost and easy fabrication. The substrate height
is 1.6 mm, the dielectric constant is 4.4 and the loss
tangent is 0.025. The total size of the proposed
antenna is 33x39 mmz2, optimum values of the
antenna are as follows Wpl=6mm,Wp2=6mm,
Lp1=3mm,Lp2=3mm,Lfl=5mm,Lf2=10mm, Wfl=
1mm,Wf2=1.5mm,S1=3mm,S2=3mm,S3=3mm,S4
=3mm and metallization thickness of t=1.6 mm.
The dimensions of the partial conducting ground
plane are Wg=39 mm and Lg=33 mm.

LF1
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Fig2: Geometry of the proposed antenna

The simulated return loss obtained for this antenna
by using ADS is shown in Fig.3.The return loss is
-32db at 5.5GHz.
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Fig3: Simulation of return loss for the antenna
without DGS using ADS.

B. Defected Ground Structures (DGS)

Fig.4 shows the layout of the DGS structure located
on the metallic ground plane,that is reduced to 1/4®
of ground. The resonant frequency can be shifted
by varying the dimensions of the ground.

Fig4: Geometry for the proposed DGS.

11. SIMULATION RESULTS OF THE
ANTENNA WITH DGS

The simulated reflection coefficient of the proposed
antenna shows good matching at 4.6 GHz with a
bandwidth equal to 7.32 GHz, which is from 1.05
GHz to 8.37GHz. With a return loss -47.8dB. The
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result obtained for the reflection coefficient with
DGS is shown in Fig. 6. We can see that the effect
of the DGS shaped permit to shift the resonant
frequency from 5.5 GHz to 4.6 GHz.

Fig5: Micro strip patch antenna with DGS.

A. Return Loss and Bandwidth

Return Loss:

In telecommunication return loss is the loss of
signal power resulting from the reflection occur at a
discontinuity in a transmission line. Return loss is
said to both wave ratio and reflection. Increasing
return coefficient loss corresponds to lower. The
return loss is high whenever the match is good. In
the referred paper the return loss is -33 dB but in
the proposed design the return loss is -47dB.

Bandwidth:

Bandwidth is one of the most important parameter
in the antenna design. Bandwidth describes the
range of frequencies over which the antenna can
properly radiate. In general, narrow bandwidth is
used for more antennas operations and cannot be
used for wide band operations. In proposed antenna
the bandwidth is very high that is 7.2 GHz.
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Fig6: Simulation of Return loss for the antenna
with DGS at 4.6 GHz.

B. Voltage Standing Wave Ratio (VSWR)

VSWR is real and positive for an antenna. In the
proposed design the VSWR is less while compared
to the other references. By applying the DGS
technique VSWR is 1.008dB at resonant frequency
of 4.6GHz.

VSWR

Fig7: Simulation of VSWR for the antenna with
DGS at 4.6 GHz.

C. Impedance Matching

Impedance matching is also vital parameter in
antenna design. Antenna impedance relates the
voltage of present input. It is more useful within
the high frequency section. Generally the cable will
transform the impedance to the antenna itis very

HSSDesrl. A

difficult to deliver power, unless the antenna is
matched to the cable. During this design the
impedance is matched at 50 ohms so, it'll be more
useful to deliver the facility.

IMPEDENCE MATCHING HSSDesig2 A
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Fig8: Simulation of Impedance matching for the
antenna with DGS at 4.6GHz.

IV. CONCLUSION

In this paper we have developed a new study
concerning the microstrip patch antenna by using
defected ground structure DGS resonating at 4.6
GHz. The goal of the work is to shift the resonance
frequency from 5.5 GHz to 4.6 GHz. A microstrip
patch antenna has been developed, analysed and
valid for INSAT, WLAN and telecommunication
applications.
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