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Abstract:- In this paper, the bandwidth of rectangular microstrip patch antenna is enhanced by ‘W’ slotted patch
antenna. It can be seen that bandwidth of microstrip antenna is increased up to great extant when antenna is loaded with
multiple slots. In some applications where the increased bandwidth is needed, proposed antenna is one of the alternative
solution. The frequency band of proposed antenna is in between 1.45-3.25 GHz. The fractional bandwidth of proposed
antenna is 76.59%. The gain of the antenna has improved up to 5.05dB, directivity 5.32dBi and efficiency 99.89%..
Proposed antenna is suitable for WiMAX/GPS/WLAN applications. The proposed antenna has been designed on glass
epoxy substrate having £,= 4.2 and the design frequency of proposed antenna is 2.2 GHz. The proposed W slotted

Microstrip antenna is fed by 50Q microstrip feed line.
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I. INTRODUCTION

The progress in wireless communication assures to
substitute wired communication network in the near future
in which antennas plays the important role. In wireless
communication microstrip patch antenna is gaining
importance as a most powerful scientific trend. Its
enormous potential promises major change in future of
wireless application fields. Present scientific trend has
focused much more attention towards microstrip antenna.
Microstrip antennas are used in many applications in the
field of communication systems to biomedical system, due
to several attractive properties such as light weight, low
production cost, low profile, reproducibility, reliability,
conformability and integration with solid state devices.
The disadvantages of microstrip antenna are their limited
band width. Researchers investigated method to increase
the bandwidth of microstrip patch antenna [2-6]. The
proposed W-slotted rectangular microstrip patch antenna
is proved to be one of the effective methods in
enhancement of bandwidth. However, the obtained
bandwidth in this case is comparatively very less when
met with the requirements of the above applications [1].

Further enhancement in the antenna bandwidth is achieved
by cutting rectangular slots at the edges of W figl. The
proposed antenna has been designed on glass epoxy
substrate (£,= 4.2) [7, 8]. The substrate material has large
influence in determining the size and bandwidth of an
antenna. Increasing the dielectric constant decreases the
size but lowers the bandwidth and efficiency of the
antenna while decreasing the dielectric constant increases
the bandwidth but with an increase in size. The design
frequency of proposed antenna is 2.2 GHz. The frequency
band(1.45-3.25GHz) of proposed antenna is suitable for
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broad band applications (1.605-3.381GHz) such as
military,  wireless communication, satellite
communication, global positioning system (GPS), RF
devices, WLAN/WI -MAX application [9, 10, 11].

I1. ANTENNA DESIGN
For designing a rectangular microstrip patch antenna,

the length and the width are calculated as below [10, 8,
and13]

e | 2
W= — |—=
2fp 4 Er 41

Where c is the velocity of light, €, is the dielectric
constant of substrate, fr is the antenna design frequency,
W is the patch width, and the effective dielectric constant
Erefp ISQivenas [7, 12]
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Ath=1.6mm

The extension length AL is calculates as [7, 8 and 13].
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By using the above mentioned equation we can find the
value of actual length of the patch as, [15, 10, 13]
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The length and the width of the ground plane can be
calculated as [9, 8 and 13]
Ly = 6h+L
W4=6h+W

111. ANTENNA PARAMETERS

The design of proposed antenna is shown in Figurel. The
proposed antenna is designed by substrate which has a
dielectric constant 4.2 and the design frequency is 2.2
GHz.

Height of the dielectric substrate is 1.6 mm and loss
tangent tan 6 is 0.0013. Antenna is fed through 50Q
microstrip feed line. Antenna dimensions are given in
table 1 and other parameters are given in the table 2
(lengths in mm and frequency in GHz).

TABLE 1: ANTENNA DIMENSION

S.No 'SII\IJENQI'SN SPECIFICATION
1. Ground plane width,a | 51.88
2. Ground plane length , b | 41.36
3. Patch width , c 47.08
4, Patch length , d 36.56
5. e 6

6. f 19.08
7 g 5

8. h 12

9 i 7

10. | ] 18.36
11. k 37.2
12 | 8

13 m 3.76
14 n 11.2
15 0 7.2
16 |p 6.2
17 | q 4

18 r 4
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TABLE 2: ANTENNA PARAMETER

S No ANTENNA SPECIFICAT
' PARAMETER ION
1 Dielectric constant(e;) 4.2
2 Maximum frequency 3.5GHz
3 Height of substrate(h) 1.6 mm
4 Loss tangent(tand) 0.0013

IV. ANTENNA DESIGN PROCEDURE

All the dimensions of proposed antenna are calculated by
using the above mentioned equation. Design frequency
taken is 2.2 GHz. The rectangular patch is first grown and
then it is loaded with W slot as shown in Figurel.

b

Figure 1: Geometry of proposed antenna
V. SIMULATION RESULT AND DISCUSSION

The proposed rectangular microstrip antenna studied
successfully and it is found that it provides 76.59% high
bandwidth and returns loss up to -38.31dBi. Proposed
microstrip antenna provides high gain up to 5.05 dBi,
efficiency 99.89% and good return loss up to -38.31 dBi.
The narrow bandwidth of microstrip antenna is one of the
important features that restrict its wide usage. From the
above it is clear that W shaped patch antenna which
provides high bandwidth and high return loss. The
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maximum gain of the antenna has been improved up to
5.05 dBi, directivity improved up to 5.32 dBi, efficiency
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In Figure. 4, the graph of Gain Vs Frequency shows the
total field gain of the MSP antenna and obtain maximum

of the antenna is found to be 99.89 %, and the VSWR of gain of antenna is 5.05 dBi.

the antenna is in between 1 to 2 over the entire frequency
band which shows good impedance matching.

The simulation performance of proposed micro
strip patch antenna is analyzed by using IE3D simulation
software version 9.0 at select design frequency of 2.2
GHz. The performance specifications like gain, radiation
pattern etc of proposed antenna is shown in the Figures 2
to 9.

The plot graph of return loss Vs frequency is taken at
the maximum frequency of 3.5GHz which is shown in
Figure. 2. Bandwidth is increase to 1800MHz (76.59%
fractional bandwidth) of design antenna.

a8
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Figure 2: Return loss v/s frequency graph

Figure 3, shows the plot of 3D Radiation pattern of
proposed antenna at resonant frequency 2.364 GHz.
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Figure 3: 3D Radiation pattern of proposed antenna
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Figure 4: Gain vs. frequency plot

Figure. 5, the plot of VSWR Vs Frequency represents that
the bandwidth of design antenna is useful or not. The
obtain VSWR is 1.066 at resonant frequency of 2.364GHz.

Figure 5: VSWR of proposed antenna

In Figure. 6, the plot graph of total field Directivity Vs
Frequency represents the ratio of radiation intensity in a
given direction from the antenna to the radiation intensity
averaged over all direction [16]. The obtain directivity of
antenna is 5.32dBi.
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In Figure. 7, Smith chart of proposed antenna is shown.
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Figure 7: Smith chart

In Figure. 8, the plot graph of 2D radiation pattern of
antenna represents radiating all power in one direction
therefore design antenna has unidirectional radiation
pattern. 2D radiation pattern of antenna is shown at
resonant frequency 2.364GHz and phi=0(deg).

—+—§=1.53344(GHz), E-total, phi=0 {deg)
f=2.36455(GHz), E-total, phi=0 {deg)
—6—=3.00836(GHz), E-total, phi=0 (deg)
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Figur
e 8: 2D radiation pattern of antenna

In Figure. 9, the plot graph of Efficiency Vs Frequency
represents antenna efficiency. The obtain percentage
antenna efficiency is 99.89% at 2.364GHz.
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Figure 9: Efficiency graph of proposed antenna
V1. CONCLUSION
A novel technique for enhancing bandwidth of a

microstrip patch antenna with single band characteristics
and wide bandwidth capability for broad band applications
is successfully designed and discussed. Microstrip patch
antenna for broad band applications covering 1.45 to 3.25
GHz frequency has been presented. The proposed
rectangular microstrip antenna it provides 76.59% high
bandwidth, return loss up to -38.31dBi and efficiency
99.89%. The simulated result of design antenna shows
good performance and thus can be used as various
broadband applications such as missile, wireless, satellite,
mobile communication, and military.
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