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Abstract: In modern wireless communication systems, it requires large bandwidth, high 

gain, high directivity, and reduced size to provide better performance. Firstly, in this 

paper we designed single element micro strip patch antenna array which results low gain 

and low directivity. As we increase the number of arrays of antenna elements such as 

2×1, 2×2, 4×2, the gain and directivity are improved. In the proposed design coaxial feed 

is used because of very easy fabrication and low radiation. The substrate used for this 

design is RT/Duroid 5880(tm) with dielectric constant of 2.2 and loss tangent of 0.09. It 

was simulated by using Ansoft HFSS17.0 software tool. The operating frequency of the 

antenna is 2.25GHz which is suitable for S-Band Applications. 

Keywords: micro strip patch antenna, coaxial feed, wireless communication, S-Band, 

Directivity, Gain, HFSS17.0. 

I. INTRODUCTION 

Antennas are the key components of any wireless communication [1-2] systems. An antenna is a 

device that transmits and/or receives the electromagnetic waves. Micro strip antennas are often 

used where thickness and conformability to the host surfaces are the primary requirements. Since 

the patch antennas [3-4] can be directly printed onto a circuit board, these are becoming 

increasingly popular within the mobile phone market. They are low cost, have a low profile, ease 

of installation and are easily fabricated. Over the last few years, the circularly polarized micro strip 

antennas are widely used in the wireless communication applications, because they can be able to 

reduce the loss which is caused by the polarization misalignment between the receiver and 

transmitter antennas. 

Micro strip patch antenna [4-8] is a metallic strip or patch mounted on a substrate which is 

supported by ground plane. In its simplest form, consists of a radiating patch on one side of a 

dielectric substrate and a ground plane on the other side. The  patch which is to be radiated can be 

designed with a variety of shapes such as circular, triangular, square, semi-circular, sectroal, and 

annular rings shaped. But circular and rectangular configurations are the most commonly used 

configuration because of ease of analysis and fabrication. In this proposed system circular micro 

strip patch antenna is configured. 
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          Fig 1: Micro Strip Patch Antenna 

    

          Fig 1: Micro Strip Patch Antenna. 

The micro strip antenna had proved to be an excellent radiator for many applications because of 

its several advantages such as low fabrication cost, they support both circular and linear 

polarizations. But it also has some disadvantages such as low gain ,low efficiency; however some 

of them can be overcome using new techniques of feeding, configuration of the patch,etc.In order 

to obtain a more gain ,wide bandwidth and more  directivity , we designed array of micro strip 

patch elements. Here in the proposed design coaxial feed [9-12] is used because it is easy to 

fabricate and has low spurious radiation. And it was simulated by HFSS V17 (High Frequency 

Structure Simulator) software tool. The proposed array of micro strip antenna operates on a 

frequency of 2.25GHz that supports S-band applications. 

 

II. DESIGN SPECIFICATIONS  

 

In order to design an antenna, our first step is to consider the specification of the antenna based on 

its application. The proposed antenna was designed for an operating frequency of 2.25GHz. FR4 

substrate has a high loss tangent which will reduce the antenna efficiency .so in order to overcome 

this disadvantage we have chosen RT/ Duroid 5880 (tm)as a substrate for the proposed design 

which will have a low loss tangent of 0.009, so that it will not reduce the antenna efficiency. The 

dielectric constant is 2.2 for the proposed array of antenna design. From the following equations 

the proposed antenna dimensions are calculated 
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The width of antenna element: 

 

 

Where,  Speed of light in free space 

  The length of antenna element: 

 

Where, 

 

 

 

 

The various design parameters are listed in below table. 

TABLE 1: SUMMARY OF DESIGN SPECIFICATIONS 

DESIGN PARAMETER VALUE 

1.Frequency 2.25GHz 

2.substrate RT Duroid 5880(tm) 

3.dielectric constant 2.2 

4.Loss Tangent 0.009 

5.Patch Length 40.5mm 

6.Patch Width 48.4mm 

7. Insert gap 2.434mm 

 

 

III. ANTENNA ARRAY DESIGN 

 

A. 1×1 Antenna Array Design  

Here the single element micro strip patch antenna is designed. The width of the patch is 

48.4mm and the length of the patch is 40.5mm. The insert gap is 2.434mm here coaxial 

feed is used. The design antenna is operated at 2.25GHz. After simulation the Return loss 

in dB, VSWR, Gain in dB, Directivity in dB are obtained which are shown in the below 

figures. 



Dogo Rangsang Research Journal                                                      UGC Care Journal 

ISSN : 2347-7180                                                     Vol-10 Issue-01 No. 01 January 2020 

Page | 266                                                                                      Copyright @ 2020 Authors 

 

    Fig 2: 1×1 Antenna Array 

  

 

 

    Fig 3: Return Loss of 1×1 Antenna Array 
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    Fig 4: VSWR of 1×1 Antenna Array 

 

     Fig 5: Gain of 1×1 Antenna Array 
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    Fig 6: Directivity of  1×1 Antenna Array 

B. 2×1 Antenna Array Design  

Here two elements are used and each element has same dimensions which is mentioned 

above in order to increase the antenna performance. Width is 48.4mm and length is 

40.5mm. Insert gap is 2.434mm. Here coaxial feed is used. The design antenna is operated 

at 2.25GHz. After simulation the Return loss in dB, VSWR, Gain in dB, Directivity in dB 

are obtained which are shown in the below figures. 

 

 

          Fig 7: 2×1 Antenna Array   
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           Fig 8: Return Loss of 2×1 Antenna Array 

 

                                                   Fig 9: VSWR of 2×1 Antenna Array 
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           Fig 10: Gain of 2×1 Antenna Array 

 

 

         Fig 11: Directivity of 2×1 Antenna Array. 

 

C. 2×2 Antenna Array Design  

Here four elements are used and each element has same dimensions which is mentioned 

above in order to increase the antenna performance. Width is 48.4mm and length is 

40.5mm. Insert gap is 2.434mm. Here coaxial feed is used. The design antenna is operated 

at 2.25GHz. After simulation the Return loss in dB, VSWR, Gain in dB, Directivity in dB 

are obtained which are shown in the below figures. 
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     Fig 12: 2×2 Antenna Array  

 

 

 

 

    Fig 13: Return Loss of 2×2 Antenna Array 
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    Fig 14: VSWR of 2×2 Antenna Array 

 

 

 

     Fig 15: Gain of 2×2 Antenna Array 
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    Fig 16: Directivity of 2×2 Antenna Array 

D. 4×2 Antenna Array Design  

Here eight elements are used and each element has same dimensions which is mentioned 

above in order to increase the antenna performance. Width is 48.4mm and length is 

40.5mm. Insert gap is 2.434mm. Here coaxial feed is used. The design antenna is operated 

at 2.25GHz. After simulation the Return loss in dB, VSWR, Gain in dB, Directivity in dB 

are obtained which are shown in the below figures. 
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                                             Fig 17: 4×2 Antenna Array  

 

 

 

           

                                                        Fig 18: Return Loss of 4×2 Antenna Array 

 

 

 

                                              
      Fig 19: VSWR of 4×2 Antenna Array 
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     Fig 20: Gain of 4×2 Antenna Array 

  

 

                    Fig 21: Directivity of 4×2 Antenna Array 

 

 

IV. COMPARATIVE STUDY OF VARIOUS ANTENNA ARRAY DESIGNS. 

After simulation of the designs, we got Return loss as -37.64dB, VSWR as 1.1425, Gain as 7.30dB, 

Directivity as 7.38dB for single element antenna at 2.25GHz.  We got Return loss as   -37.66dB, 

VSWR as 1.0265, Gain as 9.949dB, Directivity as 9.989dB for 2×1 Array element antenna at 
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2.25GHz. We got Return loss as -40.59dB, VSWR as 1.1103, Gain as 10.49dB, Directivity as 

10.53dB for 2×2Array element antenna at 2.25GHz.  We got Return loss as -38.7631dB, VSWR 

as 1.0234, Gain as 10.37dB, Directivity as 10.41dB for 4×2 Array element antenna at 2.25GHz. 

 

TABLE 2: SUMMARY OF RESULTS OF MICROSTRIP ANTENNA ARRAY DESIGNS 

Parameters 1×1 2×1 2×2 4×2 

1.Return 

loss(dB) 

-37.64 -37.66 -40.59 -38.7631 

2.VSWR 1.1425 1.0265 1.1103 1.0234 

3.Gain(dB) 7.3032 9.949 10.49 10.37 

4.Directivity(dB) 7.3804 9.989 10.53 10.41 

 

 

V. CONCLUSION 

From the above results it is shown that the single element micro strip patch antenna has low gain 

and low directivity. In order to overcome this, the design of antenna arrays is proposed. As the 

number of elements is increasing, gain and directivity of antenna array is improved. The Micro 

strip patch array antenna is the convenience solution to enhance the performance of the antenna. 

The proposed array of micros trip antenna operates on a frequency of 2.25GHz that supports S-

band applications. 
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