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Abstract - In today’s world Wireless technology is one of the important areas of research in the world of communication 
systems and a study of Micro-strip (patch) antennas give fast and efficient approach to wireless communication systems 
because micro-strip antennas can be printed directly onto a circuit board. These type of antennas are becoming very popular 
in the mobile phone market. Micro-strip patch antennas have low profile, low cost and can be fabricated easily. Initially 
design of the Micro-strip patch antenna for single frequency and then after successful simulation of single frequency, design 
of Micro-strip Patch Antenna for other Wifi application & its fabrication. The antenna will be design base on optimization 
and characteristics analysis. The major objective of this project is to develop the antenna which have higher directivity, 
higher gain, wide bandwidth and higher efficiency. Proposed antenna uses platform of CST Microwave Studio, this EDA 
tool give better approximation and analysis of electromagnetic structures. Currently this antenna is widely accepted, 
enhancement of some more parameters will be there of this antenna like Spurious feed radiation, cross polarization etc. and 
this will help in effective radiation from fringing field. 
 
Keywords - CAD-Computer Aided Design, CST-Computer Simulation Technology, RHCP - Right Hand Circular 
Polarization, LHCP-Left Hand Circular Polarization, VSWR-Voltage Standing wave Ratio, s-Parameter-Spectrum 
Parameter, PCB-Printed Circuit Board. 
 
I. INTRODUCTION 

 
In the high performance aircrafts, space crafts, 
satellites, and missile applications, where the size, 
cost, weight, performance, ease of installation, and 
aerodynamic profiles are constraints, low profile 
antennas may be required. Presently there are many 
other government applications and commercial 
applications, such as wireless communications and 
mobile radio that have the similar specifications. 
To match these requirements, Micro-strip antennas 
can be used. 
Micro-strip antennas are low in profile, conformable 
to planar and non-planar surfaces, simple and not 
expensive to manufacture using new modern printed 
circuit technology, mechanically robust when they 
are mounted on the rigid surfaces, and when the 
particular patch shape and mode are selected. Micro-
strip antennas are also very versatile in terms of 
polarization, resonant frequency, patterns, and 
impedance. Also by adding loads between the patch 
and ground plane, such as pins and diodes, adaptive 
elements with variable resonant frequency, 
impedance, polarization and pattern can be designed. 
Low efficiency, low power, high Q (sometimes in 
excess of 100), poor polarization purity, poor scan 
performance, spurious feed radiation and very narrow 
frequency bandwidth are the major operational 
disadvantages of the micro-strip antennas. 
 
In some applications, narrow bandwidths are 
desirable such as in the security system of 
government. However, there are many methods those 
can be used to extend the efficiency (as large as 90% 
if surface waves are not included) and bandwidth (up 
to 35%), such as increasing the height of the 

substrate. However, surface waves are introduced 
which are usually not desirable with the increase in 
height because they will extract the power from the 
total which is available for direct radiation (space 
waves). The surface waves travel inside the substrate 
and scattered at the bends and surface discontinuities, 
like truncation of the dielectric and the ground plane, 
and degrades the pattern of antenna and the 
polarization characteristics. While maintaining the 
large bandwidths by using the cavities, surface waves 
can be eliminated. Bandwidth of micro-strip antennas 
can also be increased by stacking as well as other 
methods of micro-strip elements. 
 

 
Figure 1.1 Micro-strip Patch Antenna 

 
II. ADVANCEMENT IN ANTENNA 

 
Patch antennas are the most common type of micro-
strip antennas. It is also possible antennas using 
patches as constitutive elements in an array. The 
micro-strip patch antennas have narrowband. The 
wide beam antenna is fabricated by etching the 
element pattern of the antenna in metal trace which is 
bonded to an insulating dielectric substrate, like a 
printed circuit board, with a continuous metallic layer 
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which is bonded to the opposite side of the substrate 
which forms a ground plane. Shapes of common 
micro-strip antenna are rectangular, square, elliptical 
and circular but also possible of any continuous 
shape. Dielectric substrate is not used in some patch 
antennas but instead are made of a metal patch 
mounted above a ground plane using the dielectric 
spacers. The resulting structure will be less rugged 
but will have a wider bandwidth. Because of low 
profile of such antennas, these are mechanically 
rugged and can be shaped to conform to the curving 
skin of a vehicle. 
Impedance bandwidth and radiation pattern are 
affected due to the dielectric loading of a micro-strip 
antenna. With the increase of dielectric constant of 
substrate, the bandwidth of antenna decreases which 
increases the Q factor of the antenna and therefore 
impedance bandwidth decreases. This relationship did 
not immediately follow when using the transmission 
line model of the antenna, but is apparent when using 
the cavity model which was introduced in the late 
1970s by Lo et al. The radiation from a rectangular 
micro-strip antenna may be understood as a pair of 
equivalent slots. These equivalent slots acts as an 
array and when the antenna has an air dielectric, these 
have the highest directivity and decreases as the 
antenna is loaded by material with increasing relative 
dielectric constant. 
 
Quarter-wavelength micro-strip antenna can be 
created by replacing the virtual shorting plane in the 
half-wave rectangular micro-strip antenna with a 
physical sorting plane. Sometimes it is also called a 
half-patch. In the antenna there is only a single 
radiation edge (equivalent slot) which lowers the 
directivity and the gain of the antenna. The 
impedance bandwidth is slightly lower than s half 
wavelength full patch as the coupling between the 
radiating edges has been eliminated. 
 
Micro-strip antennas are relatively less expensive to 
design and manufacture because of their simple 2-
D(dimensional) physical geometry. They are usually 
employed at Ultra High Frequency (UHF) and higher 
frequencies because wavelength the wavelength is 
directly tied to the size of the antenna at resonant 
frequency. A maximum directive gain of around 6-
9db is provided by a single patch antenna. Using 
lithographic techniques it is relatively easy to print an 
array of patches on a single (large) substrate. At a 
little additional cost, Patch arrays can provide much 
higher gain than single patch. With the help of printed 
micro-strip feed structures, phase adjustment and 
matching can be performed, again in the same 
operations that forms the radiating patches. The 
ability of creating high gain arrays in a low-profile 
antenna is one reason that patch arrays are common 
in other military applications and on airplanes. 
Ability to have polarization diversity is an advantage 
inherent to patch antennas. Micro-strip patch 

antennas can easily be designed to have horizontal, 
vertical, RHCP or LHCP polarizations using a single 
feed point  or multiple feed points with asymmetric 
patch structure. 
 
The scopes of this project have various strategies can 
be used for this purpose such as: 
1. Use the resonant frequency 3.5 GHz for Wi 
Max application, the resonant frequency is chosen 
from IEEE 802.16-2004 span of 2-11 GHz. 
2. Choose air as dielectric substrates that have 
the value of dielectric constant 1 in order to reduce 
the surface wave excisions. 
3. Utilize the transmission Line model for 
calculation of patch dimension. It’s simplest of all 
and gives good physical insights. 
4. Employ AutoCAD software to open the 
DXF file that exported from CST software 
simulation. DXF file is printed and converted to the 
dry film that contain the design and dimensions that's 
simulated by CST software. 
 
III. SYSTEM IMPLEMENTATION 

 
A. HARDWARE REQUIREMENT 
1. Dielectric material ( lossy ) for substrate. 
2. Metallic material (lossy) for patch, ground 
and feed. 
3. PCB. 
B. PARAMETERS 
The essential parameters for the design of a Micro-
strip patch antenna are: 
1. Frequency of operation fr = 2.4GHz. 
2. Dielectric constant of the substrate εr = 4.3. 
3. Height of the dielectric substrate h = 0.8mm. 
Step 1: Calculate the Width (Wp): The width of the 
Micro-strip patch antenna is given by the following 
equation. 
Wp =

c

2fr ((∈ ))
 

Substituting c=3*10 m/s, ∈ r = 4.3 and fr = 2.4GHz, 
We Get, 
Wp = 38.39mm 
 
Step 2: Calculation of Effective dielectric constant 
∈ reff : 
The following equation gives the effective dielectric 
constant: 
∈ reff =  + [1 + 12 ]  
Substituting Wp = 38.39mm, ∈ r = 4.3 and  = 
0.8mm 
we get: 
∈ reff= 4.13 
Step 3: Calculation of the Effective length (Leff): The 
effective length is given as: 
Leff = √  ∈  

Substituting c = 3 ∗ 108m/s, fr =2.4GHz and 
∈ reff= 4.13 
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Leff = 
CONCLUSION REMARK 

 
In this stage analytic behavior of Router antenna has 
been observed and the Design of Microstrip Patch 
Antenna is proposed for Wi-Fi application. 
Enhancement in Optimization and miniaturization of 
Patch Antenna will be done after the efficient tuning 
on targeted frequency. 
 
In this project basics of CST tool, Microstrip antenna 
and various parameters like VSWR, S parameters, 
Radiation Efficiency have been Studied theoretically. 
All these parameters have been compared with 
reference Design of rectangular patch Microstrip 
antenna with circular and linear polarization. 
Behavior of frequency dependent parameters like 
permittivity & permeability have been observed. 
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