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Abstract- Design and realization of circular micro strip antenna array in  S band isreported in this research paper. It is shown 
that the design adopted foe circular micro strip antenna array is quite accurate. By using the conventional microwave 
integrated circuit technology compact, lightweight micostrip antenna array can be realized. The desired narrow band is 
achieved for the circular micro strip antenna array.  Circular micostrip antenna array are designed and fabricated on the 
substrate of glass epoxy which is easily available and low cost.Substrate has a dielectric constant of 4.22and thickness 
1.6mm.Simulation is done using HFSS to achieve the desired results. Also design and fabrication of circular micro strip 
antenna array   done on glass epoxy substrateusing photolithographic process. Then measurement   is    taken on vector 
network analyzer in anechoic chamber. A simulated and measured result exactly matches with each other with slight shift in 
frequency due to low quality substrate. The proposed circular micro strip antenna array has the simulated return loss of -
11.66 dBat a frequency of 2.4 GHz. The actual   fabricated circular micro strip antenna array hasmeasured return loss of -
14.553dB at a frequency of 2.378GHZ.Simulated VSWR has a value of 1.705at a frequency of 2.4Ghz. Actual VSWRhas a 
value of 1.6985 at a frequency of 2.370Ghz.From smith chart it is seen that at a frequency of 2.370 Ghzrealresistance offered 
by circular micro strip antenna array is (62.852Ω, 131.50Ω) and inductance offered by circular micro strip antenna   array is 
8.3717nH. From these values it is seen that simulated and actually measured values exactly match with each other. From 
VSWR value it is seen power loss within the circular micro strip antenna array is very little and most of power get radiated. 
From impendence value it is seen that when impendences matches perfectly maximum power get transferred from 
transmitter to micro strip line and antenna.   
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I. INTRODUCTION 
 
Antenna is a means for radiating or receiving radio 
waves. In addition to receiving or transmitting energy 
, an antenna is advanced  wireless system is usually 
required to optimize the radiation energy in some 
direction and suppress it in others. Thus antenna is a 
directional as well as probing device. Micro strip 
patch antenna has attracted significant attention 
primarily for space borne application. an antenna is a 
transducer that transmit and receives electromagnetic  
waves. In other words, antennas convert 
electromagnetic radiation into electric current or vice 
versa. They are used to transmit and receive 
electromagnetic radiation of radio frequency that is, 
radio waves and are a necessary part of all radio 
equipment. Antennas are used in systems such as 
radio and television broadcasting, point to point 
radio communication, wireless LAN, cell phones, 
radar, and spacecraft communication. Antenna are 
most commonly employed in air or outer space, but 
can also be operated under water or even through soil 
and rock at certain frequencies for short distances.   
 

 

 
FIg.1 Structure of a micro strip patch antenna. 

 
Basically there are many types of antennas.  
Isotropic Radiator-It is purely theoretical antenna that 
radiate equally in all direction. It is considered  to be 
a point in space with no dimensions and no mass.This 
antenna cannot physically  exist ,but is useful as a 
theoretical model with reference to an isotropic 
radiator, and are rated in dBi It has directivity of 
0dBi. At a distance, the sun is an isotropic radiator of 
electromagnetic radiation. 
 
2 .The Dipole Antennas 
3. A Yagi –Uda Antennas 
4. Horn antennas 
5. Parabolic antenna and finally whatever research 
work done is aPatch antenna. A Patch antenna is a 
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type of radio antenna with a low profile, which can be 
mounted on a flat surface. It consists of flat 
rectangular sheet or patch of metal, mounted over 
larger sheet of metal, mounted over a larger sheet of 
metal called ground plane. Patch antennas are simple 
to fabricate and easy to modify and customize. The 
two metal sheets together form a resonant piece of 
micro strip transmission line with a length of one half 
wavelengths of radio waves. The radiation 
mechanism arises from discontinuities at each edge of 
the micro strip transmission line .The radiation at the 
edges the antenna to act slightly larger electrically 
than its physical dimension ,so in order for the 
antenna to be resonant ,a length of micro strip 
transmission line slightly shorter than one half a 
wavelength at the frequency is used. 
 
Micro strip device literally means a sandwich of two 
parallel conducting layers separated by single thin 
dielectrics substrate. The lower conductor is called 
Ground plane and the upper conductor is a simple 
resonant circular/rectangular patch. The metallic 
patch (usually Cu or Au)may take geometrics viz. 
rectangular, circular, triangular, elliptical, helical, 
ring etc. however the former two are popular due to  
their case of fabrication and analysis and their 
attractive radiation characteristics,espically low cross 
polarization radiation.Microstrip antenna used where 
size,weight,cost,better performance ,compatibility 
with microwave and millimeter wave integrated 
circuits, robustness and ability to conform to planar 
and no planar surfaces are required. 
 
In its basic form, a micro strip patch antenna consists 
of a radiating patch on one side of a dielectric 
substrate which has aground plane on either side as 
shown in Fig.1.The patch is generally made of 
conducting material such as copper or gold and can 
take any possible shape. The radiating patch and the 
feed lines are usually photo etched on the dielectric 
substrate.  
 
Strip patch antenna. antennas radiate primarily 
because of the fringing fields between the patch edge 
and the ground plane. For good antenna performance, 
a thick dielectric substrate having a low dielectric 
constant is desirable since this provides better 
efficiency, larger bandwidth and better radiation. 
However, such a configuration leads to a larger 
bandwidth and better radiation. However ,such a 
configuration leads to a larger antenna size.in order to 
design a compact micro strip patch antenna ,higher 
dielectric constants must be used which are less 
efficient and result in narrow bandwidth .hence a 
comprise must be made between antenna dimensions 
and antenna performance. Micro strip patch antenna 
have a very high antenna quality factor (Q).Q 
represents the losses associated with the antenna and 
a large Q leads to narrow bandwidth and low 
efficiency. Q can be reduced by increasing the 

thickness of the dielectric substrate. But as the 
thickness increases, an increasing the fraction of the 
total power delivered   by the source goes into a 
surface wave. This surface wave contribution can be 
counted as an unwanted powerloss since it is 
ultimatelyscattered at the dielectrics bends and causes 
degradation of the antenna characteristics. However, 
surface waves can be minimized by use of photonic 
band –gap structures. Other problems such as lower 
gain and lower power handling capacity can be 
overcome by using an array configuration for the 
elements.  
 
II. ANTENNA ARRAY FEED NETWORK 
 
Micstrip patch antenna can be fed by a variety of 
methods. These methods can be classified into two 
categories – contacting and no contacting. In 
contacting method, the RF power is fed directly to the 
radiating patch using a connecting element such as a 
micro strip line. In the non-contacting scheme, 
electromagnetics field coupling is done to transfer 
power between the micro strip line, coaxial 
probe(both contacting schemes),aperture coupling 
and proximity coupling (both non-contacting 
schemes). 
 
Whatever type of feed used in this research paper is 
Wilkinson power divider type, which comes under 
categories of contacting type.Wilkinson power 
divider consists of four micros trip lines and each line 
supplies equal power to each circular micro strip 
patch antennas but phases are different. First micro 
strip line has a length of 17.729mmand matching line 
is used for impendence matching purpose. Length of 
matching line is17.4288mm. Phase given to first 
circular micostrip antenna is 0 degrees.  Due to 
proper selection of length and widths of first 
micostrip line70.7ohm get transformed into 
50ohm.This 50ohm impedance is  known as 
terminating impedance.  
 
This terminating impedance matches with probe 
impedance. Similarly second micostrip line has 
length of 35.358mm.Due to this length second 
circular micostrip antenna fed at 90 degrees.  
 
Third micostrip line has a length 53.187mm.Due to 
this length third circular micostrip antenna fed at   
180 degrees. Fourth micostrip line has a length of 
70.915 mm. Due to this length fourth circular 
micostrip antenna fed at 270 degrees. Like first 
micostrip line all remaining three lines lengths and 
widths are selected in such a way that70.7ohm 
impedance present at three circular micostrip 
antennas are transformed in such a way that 
terminating at beginning of micostrip line 
transformed to 50ohm.This impedance matches to 
probe impedance.       
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III. ANTENNA ARRAY CONFIGURATION. 
 
There are four circular micostrip patch antenna array. 
Circular patch antenna has a radius of 17.5mm. All 
four circular patch antennas have a same radius. That 
is 17.5mm. First micostrip has a length of 
17.729mm.Matching line has a length of 
17.4288mm.Second micostrip has a length 
of35.358mm.Third micostrip has a length of 
53.187mm.Fourth micostrip has a length of  
70.915mm.Between antenna array configuration and 
ground plane there is a substrate of glass epoxy. 
Below actual ground plane there is an infinite ground 
plane. In antenna array simulation for infinite ground 
plane air is taken as medium. Actual ground plane has 
a length of 15.2cms and width 12cms. Substrate has 
thickness of 1.6mm. Actual designed, fabricated and 
tested antenna array configuration shown in Fig.2 
. 

 
Fig.2Actual Antenna 

 
IV. RESULTS, ANALYSIS AND 

MEASUREMENT 
 
First antenna array designed by using standard 
formulae and antenna array fabricated by using 
photolithography process. Designed antenna array 
simulated by using HFSSsoftware. Simulated 
parameters presented as follows. Actual 
measurements taken on network analyzer using 
anechoic chamber.Network analyzer used is Agilent 
Technologies8712E series RF Vector Network 
Analyzers. Parameters presented are simulated and 
measured return loss.  Simulated and measured 
VSWR and last parameters is simulated and 
measured smith chart. 
 
The Return loss   is a parameter which indicates the 
amount of power that is lost to the load and does not 
return as a reflection. When the transmitter and 
antenna impedance do not match waves are reflected 
leading to the formation of standing waves. Hence the 
return loss is a parameter similar to the VSWR to 
indicate how well the matching between the 
transmitter and antenna has taken place. For practical 
application, return loss acceptable value is -9.54 dBs’. 
 In simulated return loss this value is -11.66dBs at a 
frequency of 2.4 GHz.  In measure return loss this 

value is -14.553 dBs at a frequency of 2.378 GHz. 
simulated return loss shown in Fig.3 Measured return 
loss shown in Fig4   The VSWR is a basically a 
measure of impedance mismatch between the 
transmitter and antenna. The higher the VSWR ,the 
greater is the mismatch. The minimum VSWR which 
corresponds to a perfect match is unity. A practical 
antenna design should have an input of 50 ohm. For 
practical applications, a VSWR of 2 is acceptable. 
Simulated VSWR is 1.705 at a frequency of 
2.4Ghz.Measured VSWR is 1.6985 at a frequency of 
2.370 GHz.Simulated VSWR shown in fig5. 
Measured VSWR shown in fig.6 Smith Chart gives 
information about impedance offered by antenna. 
Smith chart is useful for impedance matching of 
antenna and transmitter. Simulated smith chart is 
shown in Fig.7 Measured smith chart shown in Fig.8. 
 
CONCLUSION  
 
In this research paper novel circularly polarized 
antenna array presented. Complex feed to antenna 
designed, fabricated and antenna array tested. Due 
return loss of less than -10dBs,VSWR less than 2 
antenna radiate or receive the power with minimum 
reflection. So this antenna is best with sufficient 
bandwidth. The shift in the actual designed frequency 
and actual measured frequency could be attributed 
due to low quality of substrate used. These light 
weight antenna are ideal for mobile satellite 
application where the weight is the main constraint. 
These antennas can be used at2.4Ghzfrequency for 
industrial or mobile base station applications where 
the frequency of application is 2.4 GHz.  
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