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ABSTRACT 
In the present-time communication, antennas 
cover a wide range of applications in different 
areas, such as mobile communication, satellite 
navigation, internet services, automobiles and 
radars. Especially they are applied to microstrip 
antennas, because of its characteristics like low 
profile, lightweight and low power handling 
capacity. However, gain and bandwidth are 
sometimes low and not sufficient in most of 
applications. Modification of shape and using 
special materials could be useful to solve such 
backlashes of this type of antennas. In case of 
dual polarization and dual band application, 
microstrip antennas have a good reputation. The 
design parameters of the antenna have been 
calculated using the transmission line model, and 
CST electromagnetic software has been used for 
the simulation process. In this work, the dual 
band antenna is designed by a slot being added to 
the top of the patch. In the beginning, the idea of 
dual feed antenna enjoyed a considerable 
attention, but the problem of matching makes the 
simulation and realization of this antenna a little 
hard. In summary, the antenna has been 
simulated and fabricated. This work presents an 
ultra wide band microstrip patch antenna for 
wireless communication. A microstrip patch 
antenna consists of a radiating patch on one side 
of a dielectric substrate and has a ground plane 
on the other side. The main radiator is a 
rectangular patch made up of copper. The 
advantages of this type of narrowband antennas 
are planar, smaller in size, simple structure, low 
in cost and easy to be fabricated, etc. thus 
attractive for wireless applications. Simulation of 
the antenna and subsequent adjustments of 
parameters gives values for the antenna to work 
efficiently at low cost.   
 
The goal of this thesis is to design and analysis 
the microstrip patch antenna which covers the  

 
 
Ultra Wide Band 3.1 to 10.6 GHz. This paper 
covers study of basics and fundamentals of 
microstrip patch antenna. A series of parametric 
study were done to find that how the 
characteristics of the antenna depends on its 
various geometrical and other parameters. The 
various geometrical parameters of the antenna 
are the dimensions of the patch and ground 
planes and the separation between them and it 
also includes the dielectric constant of the 
substrate material. The parametric study also 
contains the study of different techniques for 
optimizing the different parameters of antenna to 
get the optimum results and performance. This is 
a simulation based study. The design and 
simulation of the antenna is carried out using 
CST microwave Studio simulation software.   
 
INTRODUCTION  
In now day’s the wireless system has become a 
part of human life. Most of the electrical and 
electronics equipment around are using the 
wireless system. An antenna is an essential 
element of the wireless system. Antenna is an 
electrical device which transmits the 
electromagnetic waves into the space by 
converting the electric power given at the input 
into the radio waves and at the receiver side the 
antenna intercepts these radio waves and 
converts them back into the electrical power. 
There are so many systems that uses antenna 
such as remote controlled television, cellular 
phones, satellite communications, spacecraft, 
radars, wireless phones and wireless computer 
networks. Day by day new wireless devices are 
introducing which increasing1 demands of 
compact antennas. Increase in the satellite 
communication and use of antennas in the 
aircraft and spacecraft has also increased the 
demands a low profile antenna that can provide a 
reliable communication.  
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A microstrip antenna is one who offers low 
profile and light weight. It is a wide beam 
narrowband antenna can be manufactured easily 
by the printed circuit technology such as a 
metallic layers in a particular shape is bonded on 
a dielectric substrate which forms a radiating 
element and another continuous metallic layer on 
the other side of substrate as ground plane. Not 
only the basic shapes any continuous shape can 
be used as the radiating patch. Instead of using 
dielectric substrate. Some of the microstrip 
antennas use dielectric spacers which results in 
wider bandwidth but in the cost of less 
ruggedness. Microstrip antennas are low profile 
antenna and mechanical rugged and can be easily 
mounted on any planar and nonplanar surfaces. 
The size of microstrip antenna is related to the 
wavelength of operation generally λ/2. The 
applications of microstrip antennas are above the 
microwave frequency because below this 
frequency the use of microstrip antenna doesn’t 
make a sense because of the size of antenna. At 
frequencies lower than microwave, microstrip 
patches don't make sense because of the sizes 
required. Now a day’s microstrip antenna is used 
in commercial sectors due to its inexpensiveness 
and easy to manufacture benefit by advanced 
printed circuit technology. Due to the 
development and 2 ongoing researches in the 
area of microstrip antenna it is expected that in 
future after some time most of the conventional 
antenna will be replaced by microstrip antenna. 
Many wireless service providers have discussed 
the adoption of polarization diversity and 
frequency diversity schemes in place of space 
diversity approach to take advantage of the 
limited frequency spectra available for 
communication. Due to the rapid development in 
the field of satellite and wireless communication 
there has been a great demand for low cost 
minimal weight, compact low profile antennas 
that are capable of maintaining high performance 
over a large spectrum of frequencies. Through 
the years, microstrip antenna structures are the 
most common option used to realize millimetre 
wave monolithic integrated circuits for 
microwave, radar and communication purposes. 
Compact microstrip antennas capable of dual 
polarized radiation are very suitable for 

applications in wireless communication systems 
that demand frequency reuse and polarization 
diversity. 
 
ANTENNA DESIGN 

This proposed antenna contain a substrate of 
material FR-4 which is a dielectric material 
which is also lossy and has dilectric constant 4.3. 
The thickness of the substrate is 1.5 mm and the 
dimension is 50 mm ×55 mm. On the one side of 
substrate a ground is placed which is of the 
dimension of 50mm × 22.5mm and of the 
thickness 0.018mm, this is of the copper. The 
blended  slot of radius 5mm and a micostrip line 
of width 5mm, length 22.5mm is etched on the 
other side of the dielectric substrate. The 
rectangular patch is the radiating aperture. The 
top view and side view is depicted in the Figure 
1.                                            

The simulated return loss plot is as shown in the 
Figure2.The return loss plot shows an impedance 
bandwidth of (2.0GHz-8.146GHz).The ultra 
wide band is due to the multiple resonances 
introduced due to the combination of feed and 
slot shaped stub. The close resonant loops in the 
smith chart shows that multiple resonances are 
present. The bandwidth obtain for this antenna is 
wide. When there is only a microstrip line of 
appropriate length used for feeding. For a feed 
with a microstrip line, only the loop is along the 
edge of the smith chart indicating the absence of 
multiple resonances. The length and width of the 
arm play a major role in the impedance matching 
for the whole frequency range. The width of the 
arm of the stub helps to maintain the resonant 
loop close to the centre. When the width is 
increased or decreased, the resonant loops 
become larger. The length of the arm also plays a 
similar role in the impedance matching of the 
antenna. The length of the arm and width of the 
arm are also found out in same manner. The 
length of the microstrip line is chosen such that 
the maximum coupling occurs between the feed 
and the slot.  
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Figure1.Top view and side view of proposed 
antenna 
 
SIMULAION AND RESULTS OF 
RECTANGULAR BLENDED SLOT 
MICROSTRIP ANTENNA  
The antenna is designed and simulated on the 
CST software which Simulation is carried out 
using CST simulation software, a finite 
integration technique (FIT)-based commercial 
electromagnetic simulator. 
Results of rectangular blended slot microstrip 
antenna are shown in the figures given below:  
 

 
Figure 2 Simulation result for impedance gain 
in dB 

 
Figure 3 Simulation result for return loss (S11) 
in dB 

 
Figure 4(a) Simulation result for E field 
(f=2.4) 

 
Figure 4 (b) Simulation result for E field 
(f=4.8) 
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Figure 4 (c) Simulation result for E field 
(f=5.7) 

 
Figure 4(d) Simulation result for E field 
(f=7.8) 

 
Figure 5(a) Simulation result for H field 
(f=2.4) 

 
Figure 5(b) Simulation result for H field 
(f=4.8) 

 
Figure 5(c) Simulation result for H field 
(f=5.7) 

 
Figure.5(d) Simulation result for H field 
(f=7.8) 

Figure 6(a) Simulation result for Directivty 
(farfield) (f=4.8) 

 
Figure 6 (b) Simulation result for Directivty 
(farfield) (f=5.7) 
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Figure 6 (c) Simulation result for Directivty 
(farfield) (f=7.8) 

 
Figure 7 (a) Simulation result for surface 
current (f=2.4) 

 
Figure 7(b) Simulation result for surface 
current (f=4.8) 

 
Figure 7(c) Simulation result for surface 
current (f=5.7) 

 
Figure 7(d) Simulation result for surface 
current (f=7.8) 
 
CONCLUSION  
The goal of this thesis is to design and analysis 
the microstrip patch antenna which covers the 
Ultra Wide Band 3.1 to 10.6 GHz. This thesis 
covers study of basics and fundamentals of 
microstrip patch antenna. A series of parametric 
study were done to find that how the 
characteristics of the antenna depends on its 
various geometrical and other parameters. The 
various geometrical parameters of the antenna 
are the dimensions of the patch and ground 
planes and the separation between them and it 
also includes the dielectric constant of the 
substrate material.  
The easiest and most common method to achieve 
a band notch is making a narrow slot of different 
shapes into the radiating patch of the antenna, 
will affect the current flow in the patch, different 
type of shapes is used to make the slots are used 
to get the band-notched in the desired frequency 
band. These proposed antenna structure’s 
simulation is carried out using the CAD software 
Microwave Studio in Computer Simulation 
Technology Simulator (CST), one commercial 3-
D full-wave electromagnetic simulation 
software. The Simulated results are presented, 
shows the usefulness of the proposed antenna 
structure for UWB applications. The simulation 
results of band notch antenna indicate that the 
proposed antenna fulfils the excellent triple band 
notch characteristics for various frequency bands 
and showing the good return loss and radiation 
patters in the interested UWB.  
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FUTURE WORK 
New techniques should be explored to reduce the 
size of the UWB antennas to suit more practical 
applications. Meta-material is a promising 
candidate since it can reduce the size greatly. 
Some optimization techniques should be used to 
optimize the optimum results like PSO, Genetic 
algorithm. 
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