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Abstract: This paper covers the analysis and design of E-shaped Microstrip patch antenna using Rogers RT/ Duroid substrate 
with a dielectric constant 2.2 and a thickness of 3.2mm and FR4_epoxy substrate having a dielectric constant of 4.4 and 
thickness of 3.2mm.The simulation process has been done through HFSS(HIGH FREQUENCY STRUCTURAL SIMULATOR). 
The radiation characteristics of the simulated antennas are obtained and compared with that of designed microstrip patch 
antenna operating at 5.25 GHz and 5.8 GHz in terms of return loss, VSWR, Gain, Directivity, E-plane and H-plane radiation 
patterns, Bandwidth and terminal impedance. The performance characteristics of E-shaped Microstrip patch antenna using 
FR4_epoxy substrate are much improved compared to Rogers RT/ Duroid substrate antenna. 
Keywords: Rectangular microstrip antenna, E-Shaped microstrip patch antenna, HFSS, Bandwidth, Return loss, VSWR. 

I. INTRODUCTION 
The microstrip patch antenna offers the advantages of low profile, ease of fabrication, lighter in weight, low volume, low cost, 
smaller dimension, conformity and compatibility with integrated circuits. Microstrip patch antenna can provide dual frequency 
operations, frequency agility, Omni directional patterning and broad band width .These antennas are used in different hand held 
communication devices [1]. 
For feeding the microstrip patch antenna, there are different methods like, line feeding method, coaxial feeding method etc. This 
paper uses coaxial feeding method. In this type of feeding technique the inner conductor of the coaxial connector extends through a 
dielectric and is soldered to the radiating patch, while the outer conductor is connected to the ground plane as shown in Figure 1.                                  

 
Fig.1 Coaxial Feed or Probe Feed 

This type of feed arrangement has the advantage that the feed can be placed at any desired location inside the patch in order to 
match with its input impedance and is easy to fabricate and has low spurious radiation.  

II. ANTENNA CONFIGURATION AND DESIGN 

 
Fig.2 Microstrip patch Antenna 
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The Design parameters are optimized and the optimized design is shown in Figure 3 with the optimized values given in Table I 
   Table I optimized design parameters of antenna 

L W Feed point location 
11.79 mm 11.79 mm (0,-4.5,0) 

The simulated result of S11 scattering parameters (return loss) of rectangular micro strip patch antenna operating at 5.25GHz is 
presented in Figure 4.From the figure the antenna has almost 5.213 GHz resonant frequency and it has -33.4217db return loss. The 
value of VSWR at 5.25 GHz is 1.14 is shown in Figure 5.The simulated results for Gain (db) is shown in Figure 6. The measured 
gain is 4.2768db.This patch antenna is simulated by HFSS. 

 
              Fig.4 Return loss versus Frequency plot                                                                    Fig.5 VSWR versus Frequency plot 

 

Fig.6 3D polar plot of Gain for f0=5.25 GHz, εr=4.4 and h=3.2 mm               Fig.7 3D polar plot of Radiation pattern for f0=5.25 
GHz, εr=4.4 and h=3.2 mm 

B. Configuration 2 
The essential parameters for the design are  
                                             Resonant frequency (f0)   =   5.8GHz, 
                                                  Dielectric constant (εr)     =   4.4  
                                                  Substrate thickness (h)     =   3.2mm 

 
Fig.8 Design of Rectangular microstrip patch antenna for f0=5.8 GHz, εr=4.4 and h=3.2 mm 

The Design parameters are optimized and the optimized design is shown in Figure 8 with the optimized values given in Table II 
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Table II optimized design parameters of antenna 
L W Feed point location 

10.5 mm 15.43 mm (0,-4.5,0) 

The simulated result of S11 scattering parameters (return loss) of rectangular microstrip patch antenna operating at 5.8GHz is 
presented in Figure 9.From the figure the antenna has almost 5.8090 GHz resonant frequency and it has -38.7444 db return loss.  

.  
Fig.9 Return loss versus Frequency plot for f0=5.8 GHz, εr=4.4 and h=3.2 mm 

IV. E-SHAPED MICROSTRIP PATCH ANTENNA DESIGN USING ROGERS RT/ DUROID SUBSTRATE 
The E-shaped microstrip patch antenna consists of an E-shaped patch, supported on a grounded dielectric sheet of thickness h and 
dielectric constant εr. An E-shaped microstrip patch antenna is shown in Figure 10. 

 
              Fig.10 The E-Shaped Micro Strip Patch Antenna using Rogers RT/ Duroid substrate 

The E-Shaped Micro Strip Patch Antenna the parameters are 
Resonant frequency    =      5.25 GHz 
Dielectric constant        =       2.2 
Substrate thickness     =       3.2 mm 
Width of the patch      =      20 mm 
Length of the patch    =      17.2 mm 
Length of Ground      =      36.4 mm 
Width of Ground        =     39.2 mm 
Feed position: (-3.4, 0, 0) 
Simulation Results Using Rogers/Duroid Substrate: 
E-shaped microstrip patch antenna using Rogers/Duroid substrate resonates at frequencies of 5.25 GHz and 5.8GHz.The simulated 
results of designed antenna gives return loss of -25.3 db and -33.32 db presented in Figure 11 and VSWR of 1.12 and 1.05 at 5.23 
GHz frequency and 5.799 GHz frequency respectively is shown in Figure 12. The E-plane and H-plane radiation patterns are shown 
in the Figures 13a, 13b, 14a and 14b. Terminal impedance of 54.50 ohms and 58.65 ohms are obtained at two resonating frequencies 
5.25 GHz and 5.8 GHz respectively is shown in Figure 15. It has band width of 780 MHz and gain of 7.358db. 
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Fig.18 VSWR versus Frequency plot 

 
Fig.19 Terminal Impedance versus Frequency plot for f0=5.25 GHz, εr=4.4 and h=3.2 mm 

 

 
Fig.20 Directivity versus Frequency plot                                                          Fig.21 Gain versus Frequency plot 

 
                        

.  
Fig.22a E-Plane Radiation pattern at 5.25 GHz                                       Fig.23a E-Plane Radiation pattern at 5.8 GHz 
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