International Journal of Engineering & Technology, 7 (1.1) (2018) 560-564

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index.php/IJET

SPC

Research paper

SRR loaded half-mode substrate integrated waveguide
monopole slot antenna for multiband applications

T V Ramakrishna, B T P Madhav, M Venkateswara Rao, A Babu Rao, A Sunaina, A Avinash, B Shivani

Department of ECE, Koneru Lakshmaiah Education Foundation, AP, India
*Corresponding author E-mail: btpmadhav@kluniversity.in

Abstract

In this article A two layered printed microstrip line monopole slot antenna is proposed for multiband applications. The proposed antenna
comprises of size 47*40*1mm with a modified half mode substrate integrated waveguide (M-HMSIW). By changing the slot width at the
bottom ground the multiband characteristics has been obtained. A split ring resonator is placed on beside the patch to enhance the charac-
teristics such as gain and bandwidth of the antenna. The proposed antenna works in the region of LTE band (2.1GHz) and WLAN
(5.7GHz) and it also holds some applications at x-band applications. The simulated return loss and varied parametric vswr of the pro-
posed antenna has been analyzed using ANSYS EM tool. The simulated results state a peak gain of 22dB and average gain of 5.7 dB.
The result of the proposed antenna states that it is the best suitable for various multiband applications

Keywords: Substrate Integrated Waveguide(SIW), SRR

1. Introduction

The substrate integrated waveguides have the advantages of low
profile and low integrity The applications such as commercial and
military applications are mainly comes under the Ultra-wideband
(UWB) communication s band which is allocated in the band 3.1
to 10.6 GHz. The advantages such as low power consumption (a
vital one wireless communication systems and also used to reduc-
es harmful effects in the normal human body), high security for
army and military applications, maintain signal quality at low
frequency spectrums under the condition of heavy noise in most
parts of the body), desirable performance in multipath channels
and capability of high signal penetration [1, 2]. Some of another
type of antennas such as broadband frequency dependant as well
as independent antennas and also some examples log-periodic
antennas, Vivaldi antennas and TEM horns which are meant to be
suitable for ultra wideband applications in communication systems
Those antennae has a problem for frequency dependant phase
centre [1-4]. The UWB monopole printed antenna has a over-
whelming advantages such as small size, low profile and low cost.
Because of their structure, which also overcome phase centre
problem in another antenna [5]. Microstrip antennas are inherently
narrow band. Some of the techniques to enhance the bandwidths,
are using split ring resonator substrate height [5], less substrate
dielectric constant [3], by changing applications in the feeding
systems [5], the impedances techniques used for the matching [6],
the usage of driven and patristic elements [7], with the use of frac-
tal geometries [5] and using slot antenna which will used for con-
figurations have tremendous applications [4, 7]. Later other types
such as, monopole antenna, coplanar wave guide antennas and slot
structured antennas used rapidly for the ultra wideband communi-
cations, compared to the microstrip antennas these antennas have
the lower efficiency [8]. To find the square patch length the basic
formulae is (M2 Vr), where A is known as the free space wave-
length, and r is substrate dielectric constant. different techniques
have been used for antenna to compact or commonly known as

miniaturization [8], since they have some limitations with anyone
of the reason such as decrease of sudden change in the impedance
bandwidth of the antenna because of the reduction in area of the
antenna The antenna size and impedance bandwidth are directly
proportional to each other, but they have a complicated relation-
ship. FOR this purpose, the new approach of substrate integrated
waveguide leads to a very good solution for all these antenna syn-
thesis problems [10]. The SIW configuration which we have pro-
posed have good hold to the basic antennas [11-19], which are
used to clear any gaps in the substrate integrated waveguide and.
In this article a half mode substrate integrated waveguide antenna
is proposed for multiband characteristics. The proposed antenna
and its variations while changing then parameters have been ob-
served. The proposed substrate integrated waveguide antenna and
its parameters have been discussed in the subsequent sections.

2. Design approach of the antenna

The proposed UWB band notched antenna is designed on HFSS
software and Rogers RT Duroid 5880 is taken as the substrate
material which is having relative permittivity of 2.2 and this mate-
rial is used in the both layers. The dimensions of the proposed
antenna can be seen in the Table 1. The width of the microstrip
line is 1.52mm for 50ohm impedance. A Wave port is assigned.
The upper part of the antenna consists of s semi-circular patch
which relates to a feed line and either sides of the feed line split
ring resonators is placed to enhance the bandwidth performances.
The middle layer that is ground one and ground?2 is connected by
the metallic holes which are of dimensions 0.4mm and having
centre to centre space of 0. 8mm.By the means of a slot which is
located at the rear side of the antenna the coupling had its effects
through those slots.
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Fig. 1: prospective of the proposed antenna
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Table 1:Dimesions of the proposed antenna

Geometrical Entity | Parametric values(mm)

F1/F2/F3/FA4/FA5/FBA/FB5/F6 22/9.5/8.5/6.5/8.2/22/28/8.2

LSUB/WSUB/W1/W2 40/47/28.7/28.7
M1/M2/M3/M4/M5/M6 16/12.5/6/6.7/1.32/1
R1/R2/R3/R4/N1/D1/D2 1/7.9/1.95/0.6/0.5/5.9/5
RP/WP/LP/L1/L2 2.5/12.5/32.5/22/9.5

3. Results and Discussions:

The below figure 2 shows the return loss curve of the proposed
antenna.it clearly indicates the proposed antenna works in multi-
band frequencies. Later by changing the parametric the observa-
tion on the variations of the antenna can be seen.
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Fig. 2: Return loss of the proposed antenna
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Fig. 4: parametric return loss study by varying the length L5

Figure 3 and figure 4 shows the return loss and vswr variation
while varying the slot length F5.By changing length with five
variations that is with 15,17,19,21,22.The antenna depth and reso-
nance has been observed. The figure clearly shows that at F5=22
the antenna is best suitable for the multiband operations
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Fig. 5: parametric return loss study by varying the position of the SRR

figure 5 shows the variation by moving the placed split ring reso-
nators along the sides of the feedline it shows by varing the posi-
tion of the spliring resonator the bandwidth and the change in the
bands have been observed
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Fig. 6: parametric return loss study by varying the parameter f6
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Fig. 7: parametric vswr study by varying the parameter f6

Figure 6 and figure 7 shows the return loss and vswr variation while vary-
ing the slot length F6. By changing length with five variations the antenna
depth and resonance has been observed. The figure clearly shows that at
F6=8.2mm the antenna is best suitable for the multiband operations. Figure
8 and figure 9 shows the current distributions and e-field of the proposed
antenna. In figure 8 the current distribution is take for both notch and
working band case where as in figure 9 the E-field distribution is taken for
the solution frequency. Figure 11 shoes the gain vs frequency plot of the
proposed antenna the peak gain of 22 Db is observed with average gain of
5.2Db
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Fig. 8:

Current distribution at notch band(3.1GHz) and working

bands(2.1GHz) of proposed antenna
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Fig. 10: Radiation patterns at 7.2GHz and 10.2GHz
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Fig. 11: Gain vs frequency curve of the proposed antenna

4. Conclusion

A new multiband half mode substrate integrated waveguide is
proposed in this article. The proposed antenna has a high gain of
22dB when compared to the normal microstrip antenna. The an-
tenna consists of a split ring resonator at the top most side which
is used to enhance the gain and bandwidth of the antenna. The
parametric study shows the cavity mode type of analysis and im-
pedance in the proposed antenna. It is observed that The defected
ground structure and the slots plays a vital role in changing the
operating bands. The antenna has its applications at LTE and
WLAN bands.
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