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Abstract-This paper showcases Frequency Reconfigurable Antenna with a circular patch design. The
bandwidth of the proposed antenna is increased by circular patch array. The resonance frequency of the
proposed antenna can be reconfigured into four different modes. The designed antenna is able to cover the
frequency band 1.8-6 GHz with significant peak gain of 2.69 dB in operating band and perform the operation of
removal frequency band in different modes. Changing the mode of antenna is done by two pin diode switches
that are located between patch and strip-line.
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I.  Introduction

Antenna as a key and critical componentplays an important role in wireless telecommunication
systems. Due to the activeadvancement of the multiband and multifunction wireless communication
arrangements, there is a need of reconfigurable antennas [1] which are capable of modifying their operating
frequency, bandwidth, far-field radiation pattern, or polarization properties to satisfy diverse communication
requirements. Usually, reconfigurable antennas are classified according to the antenna parameters that are
dynamically adjusted, typically the frequency of operation, radiation pattern, or polarization. Compared to
traditional antennas, frequency reconfigurable antennas [2,3] offer many advantages such as compactsize,
similar radiation pattern, and proper gain for all desired frequency bands. Besides, reconfigurable antenna as a
multifunctional antenna can reduce the number of components, sizes, and hardware complexities of the wireless
system[4]. The mechanism of the frequency reconfigurable antenna is to change the current distribution by
mechanical or electrical ways. Electrically reconfigurable antennas can be realized by employing switches such
as MEMS switches, PIN diodes, or varactors, which have been extensively studied for their promising potential
applications in many fields. For example, frequency reconfigurable antennas are designed using RF MEMS
switches [5,6]. In these works, the operating frequency band is changed by activating or deactivating the RF
MEMS actuators.

In this paper a frequency reconfigurable antenna with the circular patch is proposed, designed and
simulated. The bandwidth of the proposed antenna can be increased with the circular patch array used in the
design.

I1. Proposed Design And Configuration
A circular patch of radiusa is fed with microstrip line of width W, and length L,and is placed on the
upper side of the substrate. A semiground plane of length Ly and width W, is placed on the other side of the
substrate. By integrating a circular patch the current distribution of the patch is disturbed and antenna starts to
offer frequency band. The distance g between ground plane and edge of circular ring affects the impedance
matchingand controls the return loss level. A small change in mldistance g creates adrastic change in return loss
characteristics. The distance g is optimized using Ansoft HFSS v.15
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Fig. 1(a) Proposed Antenna StructureFig. 1(b) Proposed Antenna Design

Ansoft HFSS Software is used for simulating and analyzing the proposed antenna and obtaining S
parameters, Figl shows the proposed antenna structure and Fig 2 shows the return loss when both the switches
are ON and the result is between 1.8-6 GHz. The material used is FR4 with relative permittivity of 4.4.

Table 1 Proposed Designs Specifications

Parameter (mm) Parameter (mm) Parameter (mm) Parameter | (mm)

a 20 Lt 50.46 Ly 52 Ly 14.10

L 100 h 1.6 W, 120 Ls 4.39

Wi 3.07 W2 160 d 8.6 Le 3.56

Lmi2 44.98 Ly 8.46 L, 10.84 L, 10.84
I11. Equations

The geometry of circular patch antenna is shown in Fig. 1. The resonant frequency f, of a circular patch antenna
is approximately given without considering the effect of probe radius by

_ Knm=«C

- 2mag\er (1)
Where, a,= Effective radius of the circular patch
C= Velocity of light in free space
&= Relative permittivity of the medium
Kame Mm™ zero of the derivative of the Bessel function of order n.
Microstrip Feed Line Width Calculator:

7.48xh
w = — —1.25 xt(2)
(20555 )(ZO_M>
87

Z, = Single Ended Impedance
w = Width

t = Trace Thickness

h = Dielectric Thickness

¢ = Relative Dielectric Constant

IV. Results And Discussion
Fr-4 substrate of thickness 1.6 mm is used to design the proposed antenna. The dielectric constant and
loss tangent of the substrate is 4.4 and 0.001, respectively. Table 1 summarized the design specifications.
Proposed antennas are fabricated with standard photolithography process. Antenna structures Figure 2, 3, 4 and
5 shows the return loss characteristics of antenna ranging from 1.8 to 6 GHz. Antl is designed as a reference
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antenna. Figure 3 shows the return loss when the left switch is on and Figure 4 gives the return loss when right
switch is on and all four operation mode antenna gives a significant return loss less than -10 dB. Figure 6,7,8,9

shows the corresponding VSWR that is close to 1.
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Fig.2 S1; Vs Frequency curve when Both switches are ONFig. 3 S;;Vs Frequency curve when Left switch is ON
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Fig. 4 S;;Vs Frequency when Right switch is ON Fig. 5 Sy;Vs Frequency when Both switches are OFF
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Fig. 6 VSWR when Both switches are ON

Fig. 7 VSWR When Both switches are OFF
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Fig. 8 VSWR when Left switch is ON Fig. 9 VSWR when Right switch is ON

When left switch is off and the left patch is disconnected from the main circuit then it shows some variation in
return loss and we obtain two band 2.1-4 GHz and 4.6-6 GHz.

When both the switches are in off condition we obtain a totally distorted result.
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Fig. 10 Radiation Pattern when Both switches are OFF Fig. 11 Radiation Pattern when Left Switch ON
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Fig. 12 Radiation Pattern When Right switch ONFig.13 Radiation Pattern when Both switches are ON

Figure 10,11,12,13 shows Radiation patterns of two element circular ring antenna array E-plane, H-plane, at (a)
3.3 GHz, (b) 5.1 GHz, (c)8.1 GHz, and (d) 10.3 GHz.

V. Conclusion
In this paper a frequency reconfigurable antenna using two circular patches is presented. The
bandwidth and gain of the proposed antenna is improved. In this way antenna bandwidth has enhanced without
increase in size or additional cost. The designed antenna is able to cover the frequency band 1.8-6 GHz. As to
excellent performance, convenient adjusting, and simple structure, the proposed reconfigurable antenna may
have many potential applications in modern multiband and multifunctional mobile communication systems.

DOI: 10.9790/2834-1303025559 www.iosrjournals.org 58 | Page



Design of Frequency Reconfigurable Antenna with Circular Patch

Acknowledgment

The writers would like to thank all the supportive people who help in completion of this research paper.

[1.
[2).
[3].
[41.
[5].
[6].
7.
8].
[9].

[10].
[11].
[12].
[13].

[14].

References
EsmailNasrabadi, PejmanRezaei, SedigheSaghayi “Design of Compact Frequency Reconfigurable Antenna with Defected Ground
Structure for UWB Applications” 978-1-4799-3540-6/14/$31.00 ©2014 IEEE.
M. Zhang, Y.Z. Yin, J. Ma, Y. Wang, and W.C. Xiao, “A racket-shaped slot UWB antenna coupled with parasitic strips for band-
notched application,” Progress In Electromagnetics Research Letters, vol. 16, pp. 35-44, 2010.
S.W. Su, K.L. Wong, F.-S. Chang, “Compact printed ultrawideband slot antenna with a band notched operation,” Microw. Opt.
Technol. Lett., vol. 45,No. 2, pp. 128-130, Apr. 2005.
G. Quintero, J.-F.Zurcher, A.K. Skrivervik, “System Fidelity Factor: A New Method for Comparing UWB Antennas,” IEEE
Transactions on Antennas and Propagation, vol.59, no.7, pp. 2502-2512, July 2011.
M. Gopikrishna, D.D. Krishna, C.K. Anandan, P. Mohanan, and K. Vasudevan, “Design of a compact semi-elliptic monopole slot
antenna for UWB systems,” IEEE Transactions on Antennas and Propagation., vol. 57, no. 6, pp. 1834-1837, 2009.
E. Pancera, L. Zwirello, T. Zwick, W. Wiesbeck, “Quantification of the impact of the antenna non-idealities in UWB transmission
systems, ” IEEE Antennas and Propagation Society International Symposium (APSURSI) 2010, pp.1-4, 11-17 July, 2010.
K. S. Ryu, and A.A. Kishk, “UWB antenna with single or dual bandnotches for lower WLAN band and upper WLAN band,” IEEE
Trans. Antennas and Propag., vol. 57, no. 12, pp. 3942-3950, 2009.
E. Antonino-Daviu, M. Gallo, B. Bernardo-Clemente, and M. Ferrando- Bataller, “Ultra-wideband slot ring antenna for diversity
applications,” Electron.Lett., vol. 46, no. 7, pp. 478-480, 2010.
H. Nazli, E. Bicak, B. Turetken, M. Sezgin, “An Improved Design of Planar Elliptical Dipole Antenna for UWB Applications,”
IEEE Antennas and Wireless Propagation Letters, vol. 9, pp. 264-267, 2010.
Row, J.-S. and S.-W. Wu, “Circularly-polarized wide slot antenna loaded with a parasitic patch," IEEE Transactions on Antennas
and Propagation, Vol. 56, No. 9, 2826-2832, Sep. 2008.
J. Liu, D. Zhao, and B.-Z. Wang, “A beveled and slot- loaded planar bow-tie antenna for UWB application,” Progressin
Electromagnetics Research M, Vol. 2, 37-46, 2008.
Koohestani, M. and M. Golpour, “Compact rectangular slot antenna with a novel coplanar waveguide fed diamond patch for ultra
wideband applications,” Microwave Opt. Technol. Lett., Vol. 52, 331-334, 2010.
X.-C. Yin, C.-L.Ruan, C.-Y.Ding, and J.-H. Chu, “A planar U type monopole antenna for UWB applications," Progress
InElectromagnetics Research Letters, Vol. 2, 1-10, 2008.
Z.-A Zheng, and Q.-X. Chu, “Compact CPW-fed UWB antenna with Dual Band-Notched Characteristics," Progress In
Electromagnetics Research Letters, Vol. 11, 83-91, 2009.

IOSR Journal of Electronics and Communication Engineering (IOSR-JECE) is UGC |
approved Journal with SI. No. 5016, Journal no. 49082. !
|

Mr. Sudarshan Kumar "Design of Frequency Reconfigurable Antenna with Circular Patch."
IOSR Journal of Electronics and Communication Engineering (IOSR-JECE) 13.3 (2018): 55-
59.

DOI: 10.9790/2834-1303025559 www.iosrjournals.org 59 | Pag

e



