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Abstract— In the recent years the development in 

communication systems requires the development of low cost, 

minimal weight, low profile antennas that are capable of 

maintaining high performance over a wide spectrum of 

frequencies. This technological trend has focused much effort on 

the design of a Microstrip patch antenna. A single feed compact 

Circular microstrip antenna is presented in this paper. L slits are 

introduced at the right edge of the patch to reduce the resonant 

frequency. For the proposed antenna resonant frequency obtained 

at 11.4 GHz with -38.2 dB return loss &. 21GHz Bandwidth which 

is suitable for X band application.  
 

Index Terms— Compact, Conventional, patch, slit.  

I. INTRODUCTION 

The extensive, rapid and explosive growth in wireless 

communication technology and communication systems is 

prompting the extensive use of low profile, low cost, less 

weight and easy to manufacture antennas. Development of 

microstrip antennas [6-9] was initiated in 1981, where a 

space-borne, light-weight, and low-profile planar array was 

needed for a satellite communication system. There are 

varieties of patch structures available but the rectangular, 

circular and triangular shapes [3] are most frequently used. In 

this paper we use circular patch antenna [1-5]. For the 

proposed antenna resonant frequency obtained at 11.4 GHz 

with -38.2 dB return loss & .21GHz bandwidth. It has a gain 

of 4.82 dBi at 11.4 GHz. The simulation has been carried out 

by IE3D [10] software which uses the MOM method. 

II. ANTENNA DESIGN 

The configuration of the Conventional antenna is shown in 

Figure 1. The Circular patch antenna has a radius of 3 mm.  

The dielectric material selected for this design with εr=2.4 

and substrate height =1.6 mm. 

 
Fig 1: Antenna 1 configuration. 
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Fig 2: Antenna2 configuration. 

 

Figure 2 shows the configuration of antenna 2 designed 

with similar substrate. L slit created and the location of 

coaxial probe- feed (radius=0.2 mm) are shown in the fig 2. 

The optimal parameter values of the L slit is listed in Table. 
 

Table: 
 

Parameters o p q r 

Values (mm) 1.1 1.6 .5 2.6 

III. SIMULATED RESULTS & DISCUSSION 

Simulated (using IE3D [10]) results of return loss of the 

Conventional & proposed antenna are shown in Figure 3 & 4. 

A significant improvement of frequency reduction is 

achieved in with respect to a conventional microstrip 

antenna. In Conventional antenna frequency is obtained 

below -10 dB which is 17.60 GHz & return loss is found 

about -14.5 dB with 3.23 GHz bandwidth. For the proposed 

antenna resonant frequency is 11.4 GHz and their 

corresponding return loss is -38.2 dB, Simulated 10 dB 

bandwidth is .21 GHz. 
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Fig 3: Return loss of the Conventional antenna. 
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Fig 4: Return loss of the proposed antenna. 

 

Simulated radiation pattern 

The simulated E –H plane radiation patterns for antenna 2 

are shown in Figure 5-6.   

 

 

 
 

Fig 5: E plane Radiation Pattern of the antenna 2 for 11.4 

GHz 

 

 
 

Fig 6: H plane Radiation Pattern of the antenna 2 for 11.4 

GHz 
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Fig 7: Gain versus frequency plot for the antenna 2. 

 

Figure 7 shows the Gain versus frequency plot for the 

antenna 2.It is observed that gain is about 4.82 dBi for 11.4 

GHz. 
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Fig 8: Antenna efficiency versus frequency plot for the 

antenna 2. 

 

Efficiency of the antenna 2 with the variation of frequency 

is shown in figure 8. It is found that antenna efficiency is 

about 58.16 % for 11.4 GHz. 

IV. EXPERIMENTAL RESULTS & DISCUSSION 

 Comparisons between the measured return losses with the 

simulated ones are shown in Fig.9 and 10. All the 

measurements are carried out using Vector Network 

Analyzer (VNA) Agilent N5 230A.The agreement between 

the simulated and measured data is reasonably good. The 

discrepancy between the measured and simulated results is 

due to the effect of improper soldering of SMA connector or 

fabrication tolerance. 

 

http://www.ijrte.org/


International Journal of Recent Technology and Engineering (IJRTE)  

ISSN: 2277-3878, Volume-1 Issue-3, August 2012 

   106 

Published By: 

Blue Eyes Intelligence Engineering 
and Sciences Publication (BEIESP) 

© Copyright: All rights reserved 

Retrieval Number: C0277071312/12©BEIESP 

Journal Website: www.ijrte.org 

 

12 14 16 18 20 22 24

-16

-14

-12

-10

-8

-6

-4

-2

R
e
tu

rn
 l
o

s
s
 i
n

 d
B

Frequency in GHz

 simulated result

 Measured result

 
Fig.9. Comparison between measured and simulated 

return losses for antenna1 
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Fig.10. Comparison between measured and simulated 

return losses for antenna2 

V. CONCLUSION 

 A single feed single layer L slit microstrip antenna has 

been proposed in this paper. The slot increases the bandwidth 

up to .21 GHz with a return loss of -38.2 dB, absolute gain 

about 4.82 dBi. Efficiency of antenna has been achieved 58 

.16%. An optimization between size reduction and bandwidth 

enhancement is maintained in this work. 
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