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Abstract 
In this research paper, we present extended approach of optimizing antenna system. The optimizing to find better 
result of bandwidth frequency in different types of parameter. In optimized antenna most of the parameter kept same 
but few parameters have changed and we get wider bandwidth as compare to default designed Microstrip patch 
antenna. That is show the Comparison between Default and Optimized Antenna and Comparison in Gain and VSWR 
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INTRODUCTION: 
In this research paper, Antenna is optimized based on 
the results obtained in different types of parameter and 
used of different types of frequency. The aim of 
optimization is to obtain better Bandwidth, gain and 

VSWR. We select only that specification where we get 
better results after the parametric studies .The varied 
parameters specification after optimization is shown in 
Table 1. 

 
Table 1: Optimized Parameters 

 
Parameter Label Dimension (mm) 

Height of Air Substrate h 5 mm 
Probe Radius Pr 0.4 mm 
Separation Distance d 0.75 mm 
Width of Feed strip t 1.2 mm 
Length of Feed strip s 3.6 mm 
Length of First Slot  L1 6.2 mm 
Length of Second Slot  L2  Mm 

 
1. S-Parameter Display for optimized microstrip patch 
antenna  
Figure 1 shows the S-parameter of optimized Microstrip 
patch antenna. In optimized antenna most of the 
parameter kept same but few parameters have changed 

and we get wider bandwidth as compare to default 
designed Microstrip patch antenna. This optimized 
antenna has return loss of -37.00 dB and frequency band 
from 5.09 GHz to 7.52 GHz which gives the bandwidth of 
2.43 GHz. 

 

 
 

Figure 1: S-parameter of optimized Microstrip patch antenna 

2.00 3.00 4.00 5.00 6.00 7.00 8.00
Freq [GHz]

-37.50

-25.00

-12.50

0.00

d
B

(S
t(

C
o

a
x_

p
in

_
T

1
,C

o
a

x_
p

in
_

T
1

))

HFSSDesign1RL ANSOFT

m1 m2

m3

m4

Curve Info
dB(St(Coax_pin_T1,Coax_pin_T1))

Setup1 : Sw eep

Name X Y
m1 5.0918 -10.0133
m2 7.5276 -10.0819
m3 5.3700 -14.3721
m4 6.7700 -37.0029
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2. Gain, VSWR and radiation pattern for optimized 
antenna 
The gain measure for Microstrip antenna is 5.15 dB as 
shown in Figure 3. A perfectly matched antenna would 
have a VSWR of 1:1. This ratio indicates how much 

power is reflected back or transferred into a cable. VSWR 
is closely related to S11 the line impedance set in this 
paper is 50 Ω. Figure 2 shows the VSWR value is 0.22 dB. 
Figure 4 show the radiation pattern for the antenna. 

 

 
Figure 2: VSWR of optimized Microstrip patch antenna 

 

 
 

Figure 3: Peak Gain of optimized Microstrip patch antenna 
 

 
 

Figure 4: Radiation pattern of optimized Microstrip patch antenna 
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3. Comparison Between Default and Optimized Antenna 
4.1. Improvement in Bandwidth 
Figure 5 shows S11 parameter for the default antenna and the optimized wideband antenna.  
 

 
 

Figure 5: S11 of various size of substrate 
 

The frequency bands for all the two antenna design are shown below. We get 39.65 % BW enhancement. 
 

 
 

Figure 6: Comparison between S-parameter of optimized and Default Microstrip patch antenna 

Table 2: Comparison between Optimized and default antenna BW 
 

Antenna Optimized antenna Original Antenna 
Graph Colour Green Pink 
BW (GHz) 2.43 GHz 1.74 GHz 

 
4.2. Comparison in Gain and VSWR 
Figure 7 shows the VSWR comparison of default 
specification antenna and the optimized antenna. VSWR 
is a measure of how well matched an antenna is to the 
cable impedance. A perfectly matched antenna would 
have a VSWR of 1:1. This ratio indicates how much 
power is reflected back or transferred into a cable. VSWR 
is closely related to S11 the line impedance set in this 
project is 50 Ω.  For default specification, the lowest 
VSWR value is 0.86dB for 5.18 GHz while for optimized 

antenna acquires the lowest VSWR of 0.22 dB and 3.34 
dB at the Resonance frequency of 5.39GHz and 6.77 GHz. 
Figure 8 shows the Gain comparison of Optimized and 
Default antenna. The gain measured for default design at 
its most optimum frequency is 4.6216 dB and the gain 
measured for Optimized antenna is 5.15 dB not much 
difference but obtain better gain with optimized 
antenna. So Optimized antenna is much efficient than 
default antenna. 
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Figure 7: Comparison between VSWR of optimized and Default Microstrip patch antenna 
 

 
 

Figure 8: Comparison between Peak Gain of optimized and Default Microstrip patch antenna 
 

5 Result and Conclusion 
 

Table 3: Comparison between Optimized and default antenna BW 
 

Antenna Optimized antenna Original Antenna 
BW (GHz) 2.43 GHz 1.74 GHz 

 
So finally the optimized Antenna bandwidth becomes 
2.43GHz from 1.74GHz. The frequency bands for the 
entire two antenna studied .We get 39.65 % BW 
enhancement. 
For default specification, the lowest VSWR value is 
0.86dB for 5.18 GHz while for optimized antenna 
acquires the lowest VSWR of 0.22 dB and 3.34 dB at the 
Resonance frequency of 5.39GHz and 6.77 GHz. 
The gain measured for default design at its most 
optimum frequency is 4.6216 dB and the gain measured 

for Optimized antenna is 5.15 dB not much difference 
but obtain better gain with optimized antenna. So 
Optimized antenna is much efficient than default 
antenna. 

6 References: 
 

1. P.S Hall, C. Wood and C. Garrek, “Wideband 
MIcrostrip Antennas for Circuit Integration”, Electron 
Lett., vol.15, pp.458-460, 1970. 

2.00 3.00 4.00 5.00 6.00 7.00 8.00
Freq [GHz]

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

Y
1

HFSSDesign1VSWR ANSOFT

m1

m2

Green Graph = Optimized antenna



Resonance frequency= 5.37GHz and 6.77 GHz



1) VSWR = 0.22 dB at 6.77 GHz

                   3.34 dB at 5.39 GHz







Pink Graph = Default antenna



Operating frequency= 5.1 GHz



1) VSWR = 0.8736 dB


Curve Info
dB(VSWRt(Coax_pin_T1))

Setup1 : Sw eep
dB(VSWRt(Coax_pin_T1))_1

Imported

Name X Y
m1 6.7700 0.2453
m2 5.3900 3.3440

-200.00 -150.00 -100.00 -50.00  0.00 50.00 100.00 150.00 200.00
Theta [deg]

4.60

4.70

4.80

4.90

5.00

5.10

5.20

Y
1

HFSSDesign1Peak Gain ANSOFT

m1

Green Graph = Optimized antenna



Resonance frequency= 5.37GHz and 6.77 GHz



1) Gain = 5.15 dB







Pink Graph = Default antenna



Operating frequency= 5.1 GHz



1) Gain = 4.62 dB

m2

Curve Info
dB(PeakDirectivity)

Setup1 : LastAdaptive
Freq='5GHz' Phi='0deg'

dB(PeakDirectivity)
Setup1 : LastAdaptive
Freq='5GHz' Phi='90deg'

dB(PeakGain)
Imported
Freq='5GHz' Phi='0deg'

dB(PeakGain)
Imported
Freq='5GHz' Phi='90deg'

Name X Y
m1 0.0000 5.1586
m2 0.0000 4.6216



 Rakesh Kumar Kardam et al. / International Journal of Engineering Technology and Computer Research (IJETCR)  
 

 

 
© IJETCR. All Rights Reserved. 
 
 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

Pa
ge

16
9 

2. P.S Bhatnagar, J.P Daniel, K. Mahdjoubi and C. Terret, 
“Experimental Study on Stacked Triangular 
MIcrostrip Antennas”, Electron Lett., vol.22, pp.864-
865, 1986. 

3. Shi-Chang Gao, Le-Wei Li, Mook Seng Leong and Tat-
Soon Yeo, “Wideband Microstrip Antenna With H-
Shaped Coupling Aperture”, IEEE Trans. Vehicular 
Tech., vol. 51, pp.17-27, 2002. 

4. Ban-Leong Ooi, Shen Qin and Mook-Seng Leong, 
“Novel Design of Broadband Stacked Patch 
Antenna”, IEEE Trans. Antennas Propagat., vol. 50, 
pp.1391-1395, 2002. 

5. M.A Martin, B.S Sharif and C.C Tsimenidis, “Probe 
Fed Stacked Patch Antenna for Wideband 
Applications”, IEEE Trans. Antennas Propagat., vol. 
55, pp.2385-2388, 2007. 

6. “Single Layer Single Patch Wideband Microstrip 
Antenna,” T. Huynh and K. F. Lee, Electronics Letters, 
Vol. 31, No. 16, pp. 1310-1312, 1986. 

7. “Double U-Slot Rectangular Patch Antenna,” Y. X. 
Guo, K. M. Luk, and Y. L. Chow, Electronics Letters, 
Vol. 34, No. 19, pp. 1805-1806, 1998. 

8. “A Novel E-shaped Broadband Microstrip Patch 
Antenna,” B. L. Ooi and Q. Shen, Microwave and 

Optical Technology Letters, Vol. 27, No. 5, pp. 348-
352, 2000 

9. Master Thesis on Design of Microstrip Patch 
Antennas at 5.8 GHz, Asad ullah NoorKapsch 
TrafficComm AB, Jonkoping, Chalmers University of 
technology, Sweden 

10. Wide-Band E-Shaped Patch Antennas for Wireless 
Communications, Fan Yang, Xue-Xia Zhang, Xiaoning 
Ye, and Yahya Rahmat-Samii, IEEE TRANSACTIONS 
ON ANTENNAS AND PROPAGATION, VOL. 49, NO. 7, 
JULY 2001 

11. A Compact E-Shaped Patch Antenna With Corrugated 
Wings, Yuehe Ge, Karu P. Esselle, and Trevor S. 
Birdm, IEEE TRANSACTIONS ON ANTENNAS AND 
PROPAGATION, VOL. 54, NO. 8, AUGUST 2006 

12. The Parametric Analysis of H-Shaped Patch Antenna,    
Min Wang, Xiaowen Xu and Mang He, Beijing 
Institute of Technology, Beijing 100081, China 

13. Design of a broadband E-shaped microstrip antenna, 
Wei Lin, Xiao-qiang Xie, Van 80, and Lin Feng School 
of Electronic Engineering, Cross Strait Quad-Regional 
Radio Science and Wireless Technology Conference 
University of Electronic Science and Technology of 
China, Chengdu, China, 2011. 

 

 
 
 


	Design of a broadband E-shaped microstrip antenna, Wei Lin, Xiao-qiang Xie, Van 80, and Lin Feng School of Electronic Engineering, Cross Strait Quad-Regional Radio Science and Wireless Technology Conference University of Electronic Science and Technol...

