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Abstract - -The paper purpose of this paper is to propose a 
Elliptical micro strip patch antenna design operating in c band 
using HFSS. HFSS design is used to calculate the antenna 
dimensions, for some given resonant frequency, aspect ratio, 
dielectric constant and height of substrate. The network 
showed high success rate as the results of HFSS Ansoft 
simulation. 
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1. INTRODUCTION  

Micro-strip antenna is preferred as compare to other 
radiators in modern communication systems like cellular 
phones, personal computer cards for wireless local area 
network.Micro-strip patch antennas have low profile which 
is conformable to planar and non-planar surfaces, and also 
have easily fabrication ability using printed circuit board 
technology. When a particular patch shape and excited mode 
are selected, they are very versatile in terms of resonant 
frequency, polarization, radiation pattern, and impedance.In 
this work Elliptical micro strip patch antennas (EMSA) are 
the ones under consideration as their geometry presents 
greater potentials for a variety of electrically small low-
profile antenna applications. These patch antennas are used 
for high performance spacecraft, aircraft, missile and 
satellite applications, where size, weight, cost, performance, 
ease of installation, and aerodynamic profile are constraints. 
The elliptical shape has been proposed in this design 
because of several advantages like providing larger flexibility 
in the design, more degrees of freedom compared to the 
circular polarization and circular geometry is achieved with 
single feed. The involvement of Mathieu’s and modified 
Mathieu’s function in mathematical analysis geometry makes 
the least analyzed regular shape geometry of elliptical patch.  

2. ELLIPTICAL MICROSTRIP ANTENNA 

Elliptical patch antenna is shown in Fig. 1, where a is the 
semi major axis, b is the semi minor axis and a is the effective 
semi-major axis. The radiated fields cause two modes that 
are perpendicular to each other and have equal amplitude, 
but are 90 out of phase. The feed position is located along the 
45º line between the major and minor axis of the elliptical 
patch. An elliptical patch antenna has optimum dimensions.  

 

Fig.1 HFSS design of Elliptical patch antenna 

3. RESULTS 

 

Fig.2 Return loss 

 

Fig.3 VSWR 

The antenna operates at 4.86 GHZ as shown in Fig.2 for 
Elliptical Micro-strip patch antenna. The vswr has 

a gain of 50 dB as shown in Fig.3.These results find in 
resemble the criteria met by the micro-strip antenna. 
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Fig.4 Total Directivity 

Fig.5 Total Gain 

Fig.6 Smith Chart 

 

Fig.7 Directivity 

Micro-strip antenna of circular or rectangular shape usually 
radiate linearly polarized waves. Circular polarization may 
be obtained by using multiple feeds or by altering the shape 
of a rectangular micro strip antenna. An elliptical patch on a 
microwave printed circuit board can be made to radiate 
circularly polarized waves. Such an antenna requires only 
one feed and its geometrical shape is simple enough to 
permit theoretical analysis . 

The effects of the fringe field at the edge of the elliptical 
patch and those of the dielectric substrate are taken into 
account in the below mentioned formula. 

 

Fig.7 Antenna Parameters 

4. CONCLUSION 

Elliptical shaped Micro strip Patch Antenna has been 
analyzed. It has been observed that to improve the 
bandwidth and gain of elliptical shaped antenna, a MIMO 
technique is used. The results obtained by using HFSS for 
elliptical micro-strip patch antennas are in good agreement 
with available targeted results as compare to results 
calculated from theoretical approach. Using these HFSS 
models, various possible dimensions can be obtained to 
achieve high bandwidth and High gain. 
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