
IJECT Vol. 6, IssuE 3, July - sEpT 2015  ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g 72   InternatIonal Journal of electronIcs & communIcatIon technology

A Dual Band Reconfigurable Antenna 
for Wireless Applications

1Prithvi S, 2Sagar M, 3Srujana N, 4Raksha K, 5Tanweer
1, 2, 3, 4BE Students, Electronics & Communication Engineering Dept., JCE ( VTU), Belagavi.

5Assistant Professor, Electronics & Communication Engineering Dept., JCE ( VTU), Belagavi

Abstract 
In this paper we have presented a novel design of reconfigurable 
ultra wideband microstrip patch antenna used for wireless 
applications. The antenna can be reconfigured for two frequencies 
using two switches. These switches help in changing the frequency 
of operation by changing the surface current distribution. When 
both the switches are ON, Antenna operates at two frequencies i.e. 
at 3.5 GHz and 5.8 GHz with a good isolation bandwidth. When 
the switches are OFF Antenna operates at 3.5 GHz. 

Keywords
Reconfiguration, Microstrip Antenna, Reconfigurable Slot 
Antenna, Feed Line

I. Introduction
The word Antenna is an important module of any wireless 
communication system. Antenna is a device which has an ability 
to transmit and receive electromagnetic energy. Microstrip 
Antennas exhibit large Electromagnetic signatures at certain 
frequencies outside the operating band. On a broader sense 
an Antenna is a transducer which converts information signal 
into electromagnetic waves in free space through the process 
of radiation at the transmitting end and at the receiving end it 
converts electromagnetic waves into electrical signal through the 
process of induction [1-2].
Due to various environmental factors the signal gets attenuated 
at the receiver end and hence there is a loss of communication. 
This occurs due to reflection and interference phenomenon caused 
by presence of various buildings trees etc this phenomenon is 
called as fading. The presented Microstrip Antenna can be used to 
overcome this effect of fading [4]. This type of antenna increases 
the capacity of the system by decreasing the delay spread. In 
this paper a Microstrip patch Antenna is presented. Microstrip 
antenna is used in miniature devices. Due to its reconfigurable 
property it is most adaptable Antenna. The Antenna used here can 
be reconfigured for 3.5GHz (WiMax) and 5.8 GHz(Wi-Fi) WLAN 
applications. When both the switches are ON, Antenna operates at 
two frequency band i.e at 3.5 GHz and 5.8 GHz. When the switches 
are OFF Antenna operates at 3.5 GHz. No external matching circuit 
is used, matching is provided by the slots itself.

II. Methodology
The designing of antenna is done by using Annsoft HFSS V-13. 
Microstrip rectangular patch antenna is premeditated and lumped 
port excitation is being used. The rectangular slots B1, B2 and 
B3 are provided (it is provided by cutting the slots) in the patch 
to realize multiband resonance of frequencies. Switches are used 
to realize reconfigurability. The substrate used is FR-4 material 
with a height of 1.6 mm. The resonant frequency used for this 
design is 5GHz.

III. Antenna Geometry
The geometry, dimension (unit mm) of antenna is shown in fig. 
1(a) and 1(b). The dielectric constant of substrate is 4.4 (εr =4.4) 

and height is 1.6mm for a resonant frequency of 5GHz.
The length and width of the patch is given from the formula [1]

    (1)

    (2)
Where L is length, ν0 is frequency in free space, fr is resonant 
frequency, εr permittivity, εreffis effective permittivity and W is 
width of microstrip patch.
 After calculation length and width comes to be 13.775mm and 
18.257mm.
The width and length of the feed line can be calculated from the 
formula [7]
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Where W is the width of feed line,  is the height of the substrate 
and A is given by

  (3.a)

   where                       (4)

λg is the guided wavelength which is  the length of feed line c, is 
the velocity of light in air.
After calculation the length and width of feed line is observed to 
be 8.436 mm and 2.73 mm respectively.
The feed line position is given by the formula [1]

    (5)
R is the desired impedance, Rin is the input impedance and y0 is 
the position of feed line.
After calculation the position of feed lines comes to be 5.88 
mm.

Fig. 1(a): Basic Design
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Three rectangular slots are cut on the patch to operate antenna 
in dual band. Using some trial and error techniques the exact 
resonance position can be obtained. Switches are  used in order 
to get single band when it is in OFF state. The design is as shown 
below in the fig. 1(b)

Fig. 1(b): Layout of Reconfigurable Microstrip Antenna

Fig. 2 (a), shows the effect of rectangular slot B1.It shows that on 
increasing the width of this slot does not affect the lower frequency 
but there is a frequency shifting at higher band and also there is a 
change in return loss. Also this slot is very helpful in suppressing 
the lower frequency band when the switch is in OFF state. Fig. 
2(b) shows that variation of length in rectangular slot B2 both the 
frequency band changes. 

Fig. 2(a): Simulated S-parameter for Microstrip Reconfigurable 
Antenna With Different Dimensions of the Rectangular slot B1

Fig. 2(b): Simulated S-parameter for Microstrip Reconfigurable 
Antenna With Different Dimensions Of The Rectangular Slot 
B2

IV. Results and Discussions
The simulated results were obtained by using Annsoft HFSS and 
the desired frequency of operation was achieved. When both the 
switches were ON frequency of operation of antenna is seen at 
3.5GHz and 5.8GHz. When the switches were OFF the frequency 
of operation of antenna is observed at 3.5GHz.

 
Fig. 3(a): Antenna, with and Without Switch

Fig. 3(b) Shows fabricated antenna prototype with and without 
switch.

Fig. 3(b): Fabricated Antenna with and Without Switch

A. Frequency Reconfiguration
The switch plays an important role in operation of an antenna.
When the switches are in ON state, dual band of operation is seen 
at frequency 3.5GHz and 5.8GHz with -10dB loss bandwidth from 
– 3.42GHz and 3.54GHz and 5.75GHz and 5.85GHz.When the 
switches are in OFF state,single band operation of the antenna is 
achieved at frequency 3.5GHz with -10dB loss bandwidth from 
3.42GHz to 3.52GHz.The S11 parameter (reflection coefficient) 
of the reconfigurable antenna above is shown in fig. 4(a), 4(b) 
and 4(c).

Fig. 4(a): Reflection Coefficient of the reconfigurable microstip 
Antenna
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Fig. 4(b): Measured Result With Switch ON Condition

Fig. 4(c): Measured Result With Switch OFF Condtion

B. Radiation Pattern 
Radiation patterns of an antenna give graphical interpretation of 
far-field radiation properties and measure antenna capability to 
transmit or receive signals in exact directions. The radiation pattern 
is mainly determined by the surface Current distribution of an 
antenna. The switch condition (ON and OFF) changes the structure 
of antenna and hence changing its surface current distribution and 
ultimately the frequency and radiation pattern. Radiation pattern 
of antenna with switch ON and OFF is shown in fig. 5 and the 
surface current distribution of antenna is shown in fig. 6.

Fig. 5: Radiation Pattern of Reconfigurable Antenna With Switch 
ON and OFF

      
Fig. 6: Current Distribution of Reconfigurable Antenna With 
Switch ON and OFF

V. Conclusion 
In this paper we have shown that by cutting the slots in the 
rectangular patch and using the switches, the proposed antenna can 
be reconfigured for two frequency band i.e. 3.5GHz (WiMax) and 
5.8GHz (Wi-Fi). Here we have also presented the parametric study 
of antenna to inspect the design for accomplishing reconfigurability. 
The rectangular slots affect the frequency and reflection coefficient 
of this antenna drastically. The antenna was also fabricated and 
its result was matched with the simulated antennas’ result. Future 
work will involve the use of varactor diode or pin diode switches 
in place of copper switch and to attain hybrid reconfigurability. 
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