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Abstract:   

In this paper author propose a design of L shaped slotted Hexagonal microstrip patch antenna. The unslotted hexagonal patch 

antenna is analyzed and it was found that it is a single band antenna. By making slot in the patch, dual band response of antenna is 

achieved and performance of antenna also improved. Parametric study of antenna is done by varying the horizontal length of L 

shaped slot. The slotted hexagonal antenna is optimized with horizontal length of L slot at which antenna had highest negative 

value of return loss (S11 in dB). The optimized slotted hexagonal patch antenna resonant at frequencies 4.94 GHz and 8.02 GHz 

with -10 dB bandwidth of 100 MHz and 400 MHz respectively. 
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1. INTRODUCTION 

In the field of wireless communications, antennas play 

very significant role. Various types of antennas are popular 

having certain properties and usages. Out of those microstrip 

patch antenna is most suitable candidate for wireless 

communication because of its low profile, light weight, 

conformability and easy fabrication properties. In microstrip 

patch antenna, rectangular and circular shaped patch 

antennas are most commonly used. Inset feed, coaxial feed, 

aperture coupled, proximity coupled feed are most common 

method to feed the microstrip patch antenna. Slots are cuts in 
the patch or in the ground to enhance the performance of 

microstrip patch antenna.  

 

In this paper, design of L shaped slotted Hexagonal 

microstrip patch antenna is presented. First unslotted 

hexagonal shaped microstrip patch antenna is analyzed and 

then L shaped slot is cut in the hexagonal microstrip patch 

antenna. Parametric analysis is also performed by varying 

the horizontal length of L shaped slot. Optimization of 

Slotted Hexagonal microstrip patch antenna is also done. 

The antenna structure is designed and simulated by using 
finite element based electro-magnetic mode solver Ansoft 

HFSS simulator software. 

 

The paper is divided in four sections. Section 2 explains 

the design and configuration of the proposed antenna. In 

section 3, parametric analysis and optimization of the 

antenna is done and simulation results are also discussed. 

Section 4 gives the conclusion of this work. 

 

2. DESIGN & CONFIGURATION 

Figure 1 shows the structure of proposed hexagonal 

shaped slotted microstrip patch antenna. The antenna is 
printed on a substrate (Rogers RT / duroid 5880) of 

thickness = 0.2 cm with relative permittivity of 2.2. 

 

 The dimensions of the slotted hexagonal microstrip patch 

are shown in Figure 1. Probe feeding is used to feed the 

antenna. L shaped slot is cut in the patch antenna. Vertical 

length of the L shaped slot is 2.732 cm and the horizontal 

length of the L shaped slot is varied for parametric analysis 

while the width of the slot is 0.2 cm. 

 

 
Figure 1: Structure and dimensions of proposed 

hexagonal shaped slotted microstrip patch antenna. 

 

3. ANALYSIS 

First unslotted hexagonal shaped microstrip patch antenna 

is analyzed. The unslotted hexagonal patch antenna resonant 

at 6.10 GHz with a -10dB bandwidth of 320 MHz. Return 

loss of unslotted hexagonal patch antenna is shown in figure 

2 and the patch antenna had a gain of 7.3227 dB at 

resonating frequency (figure3).  
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Figure 2: Return Loss of Unslotted Hexagonal Patch  

Antenna. 

 

 
Figure 3: Gain of Unslotted Hexagonal Patch Antenna. 

 

L shaped slot is cut in the hexagonal microstrip patch 

antenna and the horizontal length of the L shaped slot is 

varied from 1.6 cm to 2.0 cm. Dual band response of slotted 

hexagonal microstrip patch antenna is obtained. Return loss 

for different values of horizontal length of L shaped slot is 
shown in figure 4 (figure 4a, 4b is zoom of figure 4). It can 

be seen that as the horizontal length of L slot increases, the 

resonant frequencies of slotted hexagonal patch antenna 

decreases because of increase in path length.  
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Figure 4: Return Loss of Slotted Hexagonal Patch  

Antenna. 

4.8 4.85 4.9 4.95 5 5.05 5.1 5.15 5.2

-35

-30

-25

-20

-15

-10

-5

Frequency [GHz]

S
1

1
 (

d
B

)

1.6

1.7

1.8

1.9

2.0

 
Figure 4a: Zoom of Return Loss of Slotted Hexagonal Patch 

Antenna. 
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Figure 4b: Zoom of Return Loss of Slotted Hexagonal 

Patch Antenna. 
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The slotted hexagonal patch antenna is then optimized 

with horizontal length of the L shaped slot = 1.9 cm at which 

the negative value of S11 is highest. Dual band response of 

optimized slotted hexagonal patch antenna is shown in figure 

5. The optimized slotted hexagonal patch antenna resonant at 

4.94 GHz and 8.02 GHz frequencies with -10dB B.W. of 

100 MHz and 400 MHz respectively. The gains of slotted 

hexagonal patch antenna at resonating frequencies are 

7.2509 dB and 8.4272 dB respectively (figure 6a,6b). 

5 5.5 6 6.5 7 7.5 8 8.5

-35

-30

-25

-20

-15

-10

-5

0

Frequency [GHz]

S
1

1
 (

d
B

)

 
 

Figure 5: Return Loss of Optimized Slotted Hexagonal Patch 

Antenna. 

 

 
 

Figure 6a: Gain of Optimized Slotted Hexagonal Patch Antenna 

at 4.94 GHz. 

 
Figure 6a: Gain of Optimized Slotted Hexagonal Patch Antenna 

at 8.02GHz. 

 

4. CONCLUSION 

Design of L shaped slotted Hexagonal microstrip patch 

antenna is presented in this paper. The unslotted hexagonal 

patch antenna is single band antenna and resonant at 6.10 

GHz frequency with a    -10dB B.W. of 320 MHz. By 

making slot in the patch, dual band response of antenna is 

achieved and performance of antenna also improved. 

Parametric study of antenna is done by varying the 
horizontal length of L shaped slot. It can be seen that as the 

horizontal length of L slot increases the resonant frequencies 

of patch antenna decreases because of increase in path 

length. The slotted hexagonal antenna is optimized with 

horizontal length of L slot = 1.9 cm at which antenna had 

highest negative S11 value. The optimized slotted hexagonal 

patch antenna resonant at frequencies 4.94 GHz and 8.02 

GHz with -10 dB B.W of 100 MHz and 400 MHz 

respectively. 

 

REFERENCES 
[1].Yash Sidana, Raghvendra Kumar Chaudhary, Vaibhav 

Kumar srivastava, “A novel dual-band hexagonal patch 

antenna coupled with complementary split ring resonator” 

IEEE Microwave Conference Proceedings (APMC), 2012 

Asia-Pacific, pp. 1343 – 1345. 

 

[2] Qi Wu, Ronghong Jin, and Junping Geng, “A single layer 

ultra wideband microstrip antenna ,” IEEE Trans. Antennas 

Propag., vol. 58, no. 1, pp. 211-213, 2010. 

 

[3] Rezaul Azim, Ahmed Toaha Mobashsher, Mohammad 
Tariqul Islam and Norbahiah Misran, “Compact planar 

antenna for UWB applications,” IEEE ICMMT, 2010. 

 

 

 

 

 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yash%20Sidana.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Raghvendra%20Kumar%20Chaudhary.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6410220
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6410220


International Journal of Engineering Science and Computing, March 2016            2175                                                            http://ijesc.org/ 

[4] Amnat Sompan, Somporn Sewattanapon,Chatree 

Mahatthanajatuphat and Prayoot Akkaraekthalin, “An 

elliptical dipole antenna with rectangular slot reflector for 

wideband applications,” IEEE ECTI, pp. 200-203, 2011 . 

 

[5]. Ray, K. P., D. M. Suple, and N. Kant, “Suspended 

hexagonal microstrip antennas for circular polarization,” 

International Journal of Microwave and Optical Technology, 

Vol. 5, No. 3, May 2010. 
 

[6]. Kainan Zhao, Wenhua Chen, Jiawen Sun and, Zhenghe 

Feng, “ Hexagonal patch antenna with T-shaped slot for 

frequency switching and conical radiation” Microwave and 

Optical Technology Letters Volume 52, Issue 11, pages 

2585–2588, November 2010. 

 

[7].  Garg, R., P. Bhartia, I. J. Bahl, and A. Ittipiboon, 

Editors, “Microstrip Antenna Design Handbook”, Artech 

House, 2001. 

 

 

http://onlinelibrary.wiley.com/doi/10.1002/mop.v52:11/issuetoc

