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Abstract— In this paper a new design of Microstrip antenna has 
been proposed. An E- shaped Microstrip Antenna has been 
designed and designed structure is simulated using Ansoft 
HFSSTM 11.1 software.  Low volume and low profile 
configuration, easily mounted, light weight, low fabrication cost 
are the advantages of this antenna. Designed antenna can be 
operated in dual frequencies such as 5.1GHz and 7.5GHz with 
return loss of -22db and -12db respectively. Maximum achieved 
gain of the designed antenna is 11.5. 
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I. INTRODUCTION 
A microstrip patch antenna is a type of antenna that offers a 
low profile, i.e. thin and easily manufacturability, which 
provides great advantages over traditional antennas [1-2]. 
However, patch antennas have a main disadvantage i.e. 
narrow bandwidth [3]. Researchers have made many efforts to 
overcome this problem and many configurations have been 
presented to extend the bandwidth. Patch antennas are planner 
antennas used in wireless links and other microwave 
applications.  
An E-shaped patch antenna is easily formed by cutting two 
slots from a rectangular shape as shown in fig 1. By cutting 
the slots from a patch, gain and bandwidth of microstrip 
antenna can be enhanced. An E-shaped patch antenna is 
proposed in this paper. In this designed microstrip antenna the 
E-shaped patch is placed on the top of the dielectric sheet and 
the dielectric sheet is placed on a ground plane.  In [4], an E-
shaped microstrip antenna is proposed, in which patch and the 
ground plane are separated by silicon spacer.  
 

II. ANTENNA STRUCTURE 
This antenna consists of a ground plane, dielectric layer and 
E-shaped patch. The size of the ground plane is 100×100 
(mm), and the thickness of the dielectric layer is 4mm. The 
dielectric constant of the dielectric layer is in between 2.2 to 
12. The size of the patch is 50×50 (mm). In the E-shaped 
patch probe is fed in the middle with the 50ohms-SMA 
connector as shown in fig 2. The side view of the antenna is 
shown in fig 3. 
 

                                   Figure. 1 
 
 
 

   
 

Figure. 2 
 

           
 

                                             Figure. 3 
 
The microstrip antenna dimensions are calculated and 
calculation details can be found in [5]. 

III. PARAMETRIC STUDY 
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In this section we will discuss the effect of parameters on 
the performance of designed E-shaped microstrip antenna. It 
has been observed that position of the feed line with specific 
antenna structure affects the various performance parameters 
such as gain, radiation pattern and return loss of the antenna. 
Variations in the dielectric constant also affect the 
performance parameters of the designed microstrip antenna 
which is shown in simulated results.  
 

IV. SIMULATED RESULTS 
Simulation of the designed antenna is done using HFSS 
software. In this simulation analysis we try to optimize 
different performance parameters of the antenna such as return 
loss, gain, radiation pattern etc. 

1.1.  It has been observed that the feed point has crucial 
effect on the performance of designed antenna. By 
varying the feed point, return loss of the designed 
antenna has been optimized. If we take the feed point 
in the middle strip of E-shaped patch (fig. 4) the 
simulated return loss is -14db as shown in fig. 5  

 

                    
                                              Figure. 4  

 
 

 
                                              Figure. 5  

   

1.2.  If we take the feed point in end of the middle strip of 
E-shaped patch (fig 6) the simulated return loss is -
18db as shown in fig. 7 

 

                       
                                                   Figure. 6  

 

 
                                                  Figure. 7 

  

1.1. If we take the feeding point as shown in fig 2. The 
return loss of the designed antenna is -22db. 

 

 
                                            Figure. 8 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Freq [GHz]

-14.00

-12.00

-10.00

-8.00

-6.00

-4.00

-2.00

0.00

dB
(S

t(C
yl

in
de

r4
_T

1,
C

yl
in

de
r4

_T
1)

)

Ansoft Corporation HFSSDesign1XY Plot 2
Curve Info

dB(St(Cylinder4_T1,Cylinder4_T1))
Setup1 : Sw eep1

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Freq [GHz]

-20.00

-15.00

-10.00

-5.00

0.00

dB
(S

t(C
yl

in
de

r4
_T

1,
C

yl
in

de
r4

_T
1)

)

Ansoft Corporation HFSSDesign1XY Plot 2
Curve Info

dB(St(Cylinder4_T1,Cylinder4_T1))
Setup1 : Sw eep1

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Freq [GHz]

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

dB
(S

t(C
yl

in
de

r4
_T

1,
C

yl
in

de
r4

_T
1)

)

Ansoft Corporation HFSSDesign1XY Plot 3
Curve Info

dB(St(Cylinder4_T1,Cylinder4_T1))
Setup1 : Sw eep1



International Journal of Engineering Trends and Technology- July to Aug Issue 2011 
 

ISSN: 2231-5381        http://www.internationaljournalssrg.org  Page 62 
 

 
This optimised antenna can be operated on two frequencies 
such as 5.1GHz and 7.5 GHz having return loss -22dB and 
-12dB respectively as shown in fig.8 

 

 
                                             Figure 9  

VSWR of 1.17 for the designed antenna can be observed from 
fig. 9. 
  

2. The gain of the designed antenna is 11.5. The 
designed antenna is radiating all its power in one 
direction therefore optimised antenna has 
unidirectional radiation pattern as shown in fig. 11 
and fig. 12. There is one major lobe in the radiation 
pattern of designed antenna and other side lobes are 
minimized. Hence, the designed antenna is more 
directive. 

 

 
                                             Figure.10 

 

                                                                        
Figure 11 

 
V.  CONCLUSION                      FIGURE 12 
From the simulation analysis of the designed antenna it can be 
easily observed that the designed E-shaped microstrip antenna 
has good gain i.e. 11.5 and optimized return loss i.e.-22db. It 
has also been observed that feed point has a crucial effect on 
the performance of the designed antenna. By varying the feed 
point position, different performance parameters can be 
optimized. Designed antenna can be used in different 
applications such as in satellite communication, wireless 
communication, mobile phones etc.  

VI. REFERENCES 
1. I. J. Bahl and P. Bhartia, Microstrip Antennas, Artech House, 1980. 
2. G. Kumar And K.P. Ray, Broaband Microstrip Antennas, First 

edition, USA, Artech House, 2003. 
3. Multi-slotted Microstrip Antenna for wireless communication, M. 

T. Islam Institute of Space Science (Angkasa) Universiti 
Kebangsaan Malaysia Bangi UKM 43600, Selangor D. E., 
Malaysia M. N. Shakib and N. Misran Electrical, Electronic and 
Systems department Universiti Kebangsaan Malaysia Bangi Ukm 
43600, Selangor D. E., Malaysia. 

4. Wide-band E-shaped patch antenna for wireless communications 
Fan Yang, student member, IEEE, Xue-Xia Zhang, Xiaoning Ye, 
and Yahya Rahmat-Samii, Fellow, IEEE. 

5. A modified E-shaped Microstrip antenna for ultra wide band and 
ISM band applications M.M. Abd-Elrazzak1, Almansoura 
university, Egupt. King AbdulAziz city for Science and 
technology, Riyadh. Saudi Arabia. 

5.1123 5.1124 5.1125 5.1126 5.1127
Freq [GHz]

1.170

1.171

1.172

1.173

1.174

1.175

1.176

1.177

1.178

1.179

V
S

W
R

t(C
yl

in
de

r4
_T

1)

Ansoft Corporation HFSSDesign1XY Plot 4
Curve Info

VSWRt(Cylinder4_T1)
Setup1 : Sw eep1

-50.00 -25.00 0.00 25.00 50.00
Theta [deg]

0.00

2.00

4.00

6.00

8.00

10.00

12.00

G
ai

nT
ot

al

Ansoft Corporation HFSSDesign1XY Plot 1
Curve Info

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-50deg'

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-49deg'

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-48deg'

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-47deg'

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-46deg'

GainTotal
Setup1 : Las tAdaptive
Freq='5.15GHz' Phi='-45deg'

2.40

4.80

7.20

9.60

90

60

30

0

-30

-60

-90

-120

-150

-180

150

120

Ansoft Corporation HFSSDesign1Radiation Pattern 1
Curve Info

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-50deg'

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-49deg'

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-48deg'

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-47deg'

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-46deg'

GainTotal
Setup1 : LastAdaptive
Freq='5.15GHz' Phi='-45deg'


