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Abstract: In this paper stacked configuration of microstrip antenna is used to produce broad dual band which is suitable for 

various wireless applications. Using triangular slot and stacking of foam substrate of dielectric constant 1, two bands of bandwidth 

18.10% and 6.20% is obtained..  The antenna is fed by coaxial probe feeding technique. The proposed patch antenna is designed on 

the foam substrate and simulated on the Zeland IE3D software. The antenna parameters such as return loss, impedance 

bandwidth, VSWR and radiation characteristics such as gain, radiation efficiency and radiation patterns have been studied. 
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                      I - INTRODUCTION 

            Microstrip patch antennas are good candidate for 

wireless communication due to their various attractive 

features such as low-profile, directive with high 

transmission efficiency, light weight, low profile, 

conformal and planar structure, compactness, low cost 

and ease of integration with microwave circuit. There has 

recently been considerable interest in the two layer probe 

fed patch antenna consisting of a driven patch in the 

bottom and a parasitic patch. By stacking a parasitic patch 

on a microstrip patch antenna, the antenna with high gain 

or wide bandwidth can be realized. These characteristics 

of stacked microstrip antenna depend on the distance 

between a fed patch and a parasitic patch.  

In this paper a dual band slotted microstrip 

antenna with stacked configuration is presented which 

gives a dual bandwidth of 18.10% & 6.20%. There are 

various methods which are used to increase the bandwidth 

of microstrip antenna such as increase the substrate 

thickness, use of a low dielectric constant substrate, use of 

various feeding techniques and impedance matching use 

of slot antenna geometry and multiple resonators.  

 

         II – DESIGN OF RECTANGULAR PATCH 

           The rectangular microstrip patch antenna has been 

designed by calculating the length and width from the 

given equations, 
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Where c is the velocity of light, r  is the dielectric 

constant of substrate, f is the antenna working frequency,  

W is the patch width, the effective dielectric constant and 

the length extension are given as, 
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By using above equations we can find the value of actual 

length of the patch as,  
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III ANTENNA GEOMETRY AND ANALYSIS 

Figure 1 shows the layout of a coaxial probe-fed 

slotted patch antenna. First the ground plane of Length L  

and Width W is made and then a rectangular patch of 

same dimensions is fabricated above the ground plane to 

increase the bandwidth of microstrip antenna which is 

done at a height of 10mm from the ground. In the topmost 

layer a triangle is slotted whose base is of 10mm and 

height 12mm. The vertical probe feed to drive the patch is 

given which gives a dual bandwidth of 18.10% and 

6.20%. 

In the cavity model, the region between the patch 

and the ground plane is treated as a cavity that is 

surrounded by magnetic walls around the periphery and 

by electric walls from the top and bottom sides since thin 

substrates the field inside the cavity is uniform along the 

thickness of the substrate. The fields underneath the patch 

for regular shapes can be expressed as a summation of 
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various resonant modes of two dimensional resonators. 

The fringing fields around the periphery are taken care of 

by extending the patch boundary outward so that the 

effective dimensions are larger than the physical 

dimensions of the patch.  

 
                Figure 1. Geometry  of  proposed microstrip antenna. 

 

The effect of the radiation from the antenna and 

the conductor loss are accounted for by adding these 

losses to the loss tangent of the dielectric substrate. The 

far field and radiated computed from the equivalent 

magnetic current around the periphery. 

From the cavity model explained above, the electric field 

is assumed to act entirely in the z-direction and to be a 

function only of the x and y coordinates i.e. [6-7]    

 yxEzZE ,ˆ
                                    (5)

 

The z-component of the electric field Ez 
satisfies the two-

dimensional wave equation. 
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 The outward current flowing on the perimeter of the 

patch must be zero (since the patch boundary is an open-

circuit). So 
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Where n is the outward normal vector at the perimeter of 

the patch by using the separation of variables, the electric 

field of the m and n mode number is  
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In order to calculate the far field, the aperture model is 

used.  By using Green's function the following general 

form of the far field for any (m, n) mode 
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Then the far field components are 
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Where 

 CosKSin ,       SinKSin  
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K and 0 =wavelength in free space. 

Equation (9) enables one to plot the radiation pattern for   

every mode of the rectangular micro strip patch antenna. 

 

IV – RESULTS AND DISCUSSIONS 

                The stacked microstrip antenna has been 

designed and resonant properties of the presented antenna 

has been optimized by designing the antenna structure 
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with the aid of Zeland IE3D software based on Methods 

of Moments. Figure 2 shows the return loss graph of 

microstrip antenna. The slotted  antenna  resonate at 1.72 

GHz &2.22 GHz frequency giving  bandwidths of 18.10%  

& 6.20%  (at- 10db Return loss & VSWR < 2) in Fig 4. 

 Figure 3 shows the radiation pattern of antenna simulated 

on IE3D. The proposed antenna gives a appreciably better 

efficiency of about 80% shown in fig 6. Radiation 

characteristics of the proposed antenna is also better than 

the Conventional microstrip antenna. Fig 5 shows the 

Gain Vs frequency plot of proposed antenna at various 

frequencies. As depicted in the figure the maximum 

achievable gain is 4dBi which is better as found in other 

conventional microstrip antenna. The 3D structure and 3D 

radiation pattern is shown in fig. 7 & fig. 8. 

  

Figure 2.  Return lossVs frequency plot of  proposed Antenna  

 

 

 

 
 

 
Figure 3. Radiation Pattern of the proposed Antenna. 
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     Figure 4.  VSWR Vs frequency of  proposed antenna. 

 

 

Figure 5. Gain Vs fequency  plot of proposed  antenna 

                
Figure 6. Efficiency  Vs frequency plot of proposed microstrip antenna. 

  

Figure 7.3D radiation pattern plot of proposed  antenna 

 

 

 

Figure 8.3D structure of proposed  microstrip antenna 

                             V – CONCLUSION 

 

                  A dual band slotted  stacked microstrip 

antenna on foam substrate has been designed.The antenna 

parameters such as return loss, impedance bandwidth, 

gains and radiation patterns have been studied The 

proposed antenna is designed using stacked configuration 

to give wide dual bandwidths of 18.10% & 6.20%..The 

simple coaxial vertical probe feed is used as a feeding 

technique to drive the stacked patch. 
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