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ABSTRACT: In this paper a broadband microstrip patch antenna is design for broad band communication. This article
is presented for compactness and broadband wireless communication. The proposed design is covering the frequency
ranges from 4.78 GHz to 10.5 GHz. The simulated results of the proposed microstrip patch antenna parameters such as
return loss; bandwidth, radiation patterns, VSWR and gain are presented. The proposed antenna is designed using
Ansoft Designer software and two operating frequencies are obtained at the frequencies 5.8 GHZ and 9.9 GHz in the
frequency range from 4.78 GHz to 10.5 GHz.
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I. INTRODUCTION

The Microstrip patch antenna is very popular for used in wireless & satellite communication due to their low profile,
light weight, low volume and thin profile characteristics. The patch substrate material is used to reduce the size of
microstrip patch antenna. However normal microstrip patch antennas operate primarily at a single frequency and have
narrow impedance bandwidth which limits the frequency range over which the antenna can perform satisfactorily [1-
6].Now days the demand of dual band and multi band antennas are gradually increasing side by side. The demand of
board band high gain microstrip patch antenna is also increased rapidly. These wideband performance characteristics of
microstrip patch antennas, for a wide class of topologies can be found. Several patch antennas have been proposed in
recent times for broadband operation [7-11].To enhance the bandwidth of the antenna, different slots and slits are
loaded in the ground plane and as well as in the microstrip patch. With the increase of bandwidth, the swept gain of the
antenna reduced significantly. In the modern wireless communication system broadband and high gain antenna is very
demandable. In this article design of the wide band, rectangular V-shaped microstrip patch antenna has been developed
from the knowledge of the design. In this paper simulated results are verified with experimental data & the results will
show a large bandwidth, higher gain & minimum return loss. The proposed antenna is simulated using Ansoft designer
software. That is why in this paper to meet these demands the microstrip patch antenna has been modified to exhibit
large bandwidth of 77%. The simulation is carried out by using Ansoft designer simulation software to analysed its
performance.

Il. ANTENNA DESIGN
The ground plane, microstrip patch and proposed microstrip patch antenna are show in Figure 1, Figure 2 and Figure 3
respectively. All the geometrical parameters and dimensions of the proposed antenna are show in Table 1. For

designing this antenna FR4 substrate (permittivity g = 4.2, width h = 1.6 mm and loss tangent 0.0016) has been used
and for simulation of antenna geometry, Ansoft designer simulation software is used.
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Fig.1. Ground plane of proposed antenna.  Fig.2. Proposed mmicrostrip patch.
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Fig.3. Proposed microstrip patch antenna.

TABLE 1
GEOMETRICAL PARAMETRIC DIMENSION OF PROPOSED ANTENNA. (ALL DIMENSION ARE IN MM)
Parameters Dimension Parameters Dimension
A 39 H 6
B 40 a 2
C 29 b 5
D 17.33 c 11.11
E 4 d 7
F 10 e 2
G 15 f 2
I1l. ANTENNA RESULTS

Figure 4 shows the reflection coefficient versus frequency response of the proposed antenna. The conventional
microstrip antenna shows narrow bandwidth. In this proposed design antenna a slit is incorporated in the ground plane.
The effect of the slit enhanced the bandwidth and swept gain. The simulated results show that the reflection coefficient
is decreased with the frequency increased. The simulated results also show that the return loss of the proposed antenna
minimum at the frequency position of 5.8 GHz and 9.9 GHz respectively. The simulated minimum return losses are (-
37.16 dB) and (-34.83 dB) respectively. The proposed antenna gives batter responses at two resonance frequency.
Figure 5 and Figure 6 show the simulated swept gain and VSWR of proposed microstrip patch antenna at the frequency
range from 4.7 GHz to 10.55 GHz respectively. The Figure 7 and Figure 8 respectively show the behaviour of the
transmitted signal radiation pattern at two resonance frequency. The proposed antenna -10dB reference bandwidth is
considered. In this article 77% bandwidth is achieved of the frequency range 4.7 GHz to 10.55 GHz with maximum
positive swept gain (+3.5dBi) at the frequency 5.8 GHz. The proposed antenna is simulated using Ansoft designer
software.
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Fig.4. Reflection coefficients versus frequency
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Fig.5. Swept gain versus frequency.
Fig.6. VSWR versus frequency response.
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Fig.7. Radiation patterns of proposed antenna at 5.8 GHz. Fig.8. Radiation patterns of proposed antenna at 9.9 GHz

IV.CONCLUSION

In this paper, a compact broad band V shaped microstrip patch antenna is designed for modern communication system. The simulated results show
that the proposed antenna exhibit positive swept gain and large impedance bandwidth up to 77%. The proposed antenna simulated results are in good
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parity with the theory. Compactness of the antennas is significantly enhanced. The Size reduction 70% is achieved .The proposed antenna is very
useful for C-band and X-band application.

REFERENCES

1. L.K. Anderson, “An analysis of broadband circulators with external tuning elements”, IEEE Trans MTT, Vol.15, pp 42—47, 1967.

2. T. Miura, M. Kobayashi, and Y. Konishi, “Optimization of a lumped element circulator based on eigenvalue evaluation and structural
improvement,” IEEE Trans MTT, Vol. 44, pp. 2648-2654, 1996.

3. J.0. Bergman, “Equivalent circuit for a lumped-element Y circulator”, IEEE Trans MTT 16 (1968), 308-310.

4.  R.H. Knerr, “An improved equivalent circuit for the thin-film lumped element circulator,” IEEE Trans MTT, Vol. 20, pp. 446452, 1972.

5. J.L. Young, R.S. Adams, B. O’Neil, and C.M. Johnson, “Bandwidth optimization of an integrated microstrip circulator and antenna assembly:
Part 27, IEEE Antennas Propag Mag Vol.49, pp. 82-91, 2007.

6. S. Bulja and D. M. Syahkal, “Broadbanding microstrip antennas using unequal patches”, Dept of Electronic Systems Eng. University of Essex,
Colchester C04 3SQ, UK. Antenna and propagation society, International Symposium in, IEEE, 2006.

7. M. V. Narayana, A. Vikranth, . Govardhani, S. D. K. Nizamuddin, C. H. Venkatesh, “A Novel Design of a Microstrip Patch Antenna with an
End Fire Radiation for SAR Applications”, International Journal of Science and Technology, January, Vol 2,2012.

8. S. F. Mahmoud and A. Almutairi, “Broadband microstrip patch antenna with pin loading for wireless communications”, EE Dept., Kuwait
University, Communications & Signal processing. 1% International Symposium, pp.307-309, 2004.

9.  W. Ren, “Compact dual-band slot antenna for 2.4/5GHz WLAN applications”, Progress In Electromagnetic Research, Vol. 8, pp.319-327,
2008.

10. S. Bhunia, M. K. Pain, S. Biswas, D. Sarkar, P. P. Sarkar and B. Gupta, “Investigation on Microstrip Patch Antennas with Different slots and
Feeding Points”, Microwave opt. Technol. Let, Vol.50, pp.2754-2758, 2008.

11. L. L. K. Singh, B. Gupta and P. P. Sarkar, “Small Square Microstrip Antenna, Springer. Heidelberg”, ICT. LNCS-CCIS101, 376-379, 2010.

BIOGRAPHY

Miss.Deblina Banerjee is a 4™ year student of Modern Institute of Engineering and Technology in
Electronics and Communication Engineering Department. She is presently working towards the B.Tech
Degree. Her area of interest is Broad Band Microstrip Antenna.

Mr. Kalyan Mondal received the B.Tech and ME degrees in Electronics and Communication
Engineering from Kalyani Govt. Engineering College, West Bengal, India in 2008 and Bengal
Engineering and Science University Shibpur, Howrah, India in 2011 respectively. His research interests
are Broadband Microstrip patch antennas and Filter. He is currently working toward the Ph.D degree at
Kalyani University.

Copyright to IJIRSET Www.ijirset.com 14


http://www.ijirset.com/

