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Abstract 
In the past few decades, microstrip patch antenna has been studied in various forms all over the world, still 

there is possibility of further developments in it. Number of single elements arranged in the form of array is 

needed to attain high directivity as high directivity is needed by satellites for communication. This paper 

presents four different shaped singular microstrip patch antennas. All the four antennas are simulated at a 

frequency of 2.45 GHz in HFSS 15.0 software, and a comparison is made on the basis of their return loss, 

VSWR, gain and directivity. 
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I. Introduction 
Antenna with high directivity is needed in point to point communication. A grounded thin dielectric 

substrate is needed in the basic configuration of the microstrip antenna. Then a metallic patch is being printed on 

the dielectric substrate. A coplanar microstrip line or a coaxial line through the bottom of substrate is being used 

to fed the element. Light weight, planar configuration, suitable for arrays, low cost, easy to fabricate and their 

easy integration on the integrate circuits makes them the most commonly used antennas. They are widely used 

for military and civilian applications such as mobile systems, television, global positioning system, radio 

broadcasting, surveillance systems, radio frequency identification, radar systems, missile guidance, remote 

sensing and for many more. Large size, narrow bandwidth, low gain is some of the limitations of the antenna. 

All the performance parameters such as return loss, gain, directivity, VSWR changes if we change frequency or 

shape of the antenna. Here are four different shaped antennas are designed on the same frequency and their 

performances are compared. 

 

II. Proposed Antenna Designs 
Simple microstrip patch antennas are designed and simulated on the HFSS 15.0 software to obtain the 

desired results. All the four antennas are simulated on 2.45 GHz frequency. FR_4epoxy which is light in weight 

is being used as a substrate material to make the antenna lighter in weight. This material is used where light 

weight and low cost of the antenna is required. 

 
Rectangular patch antenna 

 
Fig 1: Rectangular patch antenna 
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Circular patch antenna 

 
Fig 2: circular patch antenna 

 

Triangular patch antenna 

 
Fig 3: Triangular patch antenna 

 

Hexagonal patch antenna 

 
Fig 4 : hexagonal patch antenna 

 

The results which include return loss, VSWR, directivity and gain are simulated and are shown below. 

 

III. Simulation Results 
For rectangular patch antenna 

 
Fig 5: Return loss of rectangular patch antenna 
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Fig 6: VSWR of rectangular patch antenna 

 

 
Fig 7: Radiation pattern of rectangular patch antenna 

 

 
Fig 8: directivity of rectangular patch antenna 

 

Return loss and VSWR of rectangular patch antenna are -32.10 and 0.4 respectively. 

Circular patch antenna 

 
Fig 9: Return loss of circular patch antenna 
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Fig 10: VSWR of circular patch antenna 

 

 
Fig 11: Gain of circular patch antenna 

 

 
Fig 12: directivity of circular patch antenna 

 

Return loss, VSWR, gain and directivity of circular patch antenna is -27.3, 0.76, 4.45 and -2.42x10
1
 to 6.71 

respectively. 

 

Triangular patch antenna 

 
Fig 13: Return loss of triangular patch antenna 
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Fig 14: VSWR of triangular patch antenna 

 

 
Fig 15: Gain of triangular patch antenna 

 

 
Fig 16: Directivity of triangular patch antenna 

 

The simulation result output of return loss and VSWR of triangular patch antenna are -20.85 and 1.57 

respectively. 

 

Hexagonal patch antenna 

 
Fig 17: Return loss of hexagonal patch antenna 
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Fig 18: VSWR of hexagonal patch antenna 

 

 
Fig 19: Gain of hexagonal patch antenna 

 

 
Fig 20: Directivity of hexagonal patch antenna 

 

Return loss, VSWR, directivity and gain of hexagonal patch antenna are -22.45, 1.31, -1.91x10
1
 to 6.52 and 4.39 

respectively. 

Table 1 :Comparison of characteristics obtained of different antennas 
Parameter rectangul

ar 

circular hexagonal triangula

r 

Return loss -32.10 -27.13 -22.45 -20.85 

VSWR 0.4 0.76 1.31 1.57 

Gain 4.70 4.45 4.39 3.82 

Directivity -2.42x101 

to 6.71 

-20.02x101 to 

6.60 

-1.91x101 

to 6.52 

-1.90x101 

to 6.28 

 

The comparison of all four different shaped singular patch antennas are shown in table 1.  

 

IV. Conclusion 
The performances of different shaped patch antennas are obtained using HFSS 15.0 software. From the 

results obtained we can say that performances are in the manner 

rectangular>circular>hexagonal>triangular.Best results are given by rectangular shaped microstrip patch 

antenna which is highly being used. 
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