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ABSTRACT 
 

 A microstrip patch antenna is presented for wireless communication system. In this paper two different feeding 

techniques of microstrip rectangular patch antenna like direct line feed and proximity coupled feed is designed for 

the same dimensions of patch, feed and substrate. The designed antennas are resonating at the frequency of 7.5 GHz 

which is desired frequency for X-band applications. The frequency range for X-band application is 7 to 8 GHz. The 

Ansoft/Ansys HFSS V13 software is used to analyze the different results and some of them like return loss, 

bandwidth and gain is compared and discussed in this paper.  

Keywords: Bandwidth, Gain, HFSS, Microstrip Patch Antenna, Return Loss. 

I INTRODUCTION 

Microstrip antennas have many attractive features that are draws the attention of researchers over the past work [1-

2]. Microstrip antennas are used in number of applications like biomedical diagnosis and wireless communication 

[3]. With the rapid growth of the wireless communication system the future technologies need very small, compact 

and multiband antennas. Nowadays, people demand multiband wireless phone supporting more than one network, 

having different frequencies and simultaneous transmission of video, audio and data. These services are possible 

with the help of microstrip patch antenna having multiband characteristics. Modern wireless communication system 

also requires low profile, light weight, high gain, ease of installation, high efficiency, simple in structure to assure 

reliability and mobility characteristics. Microstrip antennas satisfy such requirements. Research on microstrip 

antenna in 21
st
 century aims at size reduction, increasing gain, wide bandwidth, multiple functionality and system 

level integration. Significant research work has been reported on increasing gain and bandwidth of microstrip 

antennas. Many techniques have been suggested for achieving wide bandwidth [4-5]. Main advantage of microstrip 

antenna includes low profile easy to fabricate (use etching and photolithography), easy to feed (proximity coupled, 

microstrip line, etc.) and easy to use in array of incorporate with other microstrip circuit elements [6]. 

In this paper two feeding techniques microstrip line feed and proximity coupled feed are compared. 
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The remaining paper is organized as follows section 2 gives information about types of feeding techniques. Section 

3 shows the design of microstrip rectangular patch antenna using two different feeding techniques. Section 4 gives 

the comparative analysis of microstrip line feed and proximity coupled feed antennas with its results. Section 5 and 

6 gives conclusions and references respectively. 

 

II FEEDING TECHNIQUES 
 

There are many techniques are used to feed or transmit electromagnetic energy to a microstrip patch antenna. The 

feeding is very important for the efficient operation of antenna to improve the antenna input impedance matching. 

The two feeding techniques used in this paper are microstrip line feeding and proximity coupled feeding. 

2.1 Microstrip Line Feeding 

Microstrip line feeding is a technique in which a conducting strip is connected directly to the edge of the microstrip 

patch as shown in figure 1. The width of conducting strip is smaller as compared to the patch. This type of feeding 

arrangement has the advantage that the feed and patch can be etched on the same substrate to provide a planar 

structure. The inset cut is introduced in the patch to match the impedance of the feed line to the patch; by using inset 

cut in the patch additional impedance matching element is not required. This can be achieved by controlling the inset 

position properly. Hence this feeding scheme is easy as compared to others, since it provides ease of fabrication and 

simplicity in modeling as well as impedance matching. However as the thickness of the dielectric substrate being 

used increases, which also increases surface waves and spurious feed radiation, and hampers the bandwidth of the 

antenna [7]. 

 

Fig. 1: Rectangular microstrip patch antenna with inset line feeding [7-8] 
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2.2 Proximity Coupled Feeding 
 

This method uses electromagnetic coupling between the feed line and the radiating patches, printed on separate 

substrates [7]. Two dielectric substrates are used such that the radiating patch is on top of the upper substrate and 

feed line is between the two substrates. The advantage of this coupling is that it yields the largest bandwidth 

compared to other coupling methods, it is somewhat easy to model and has low spurious radiation. This feeding 

method also provides choices between two different dielectric media, one for the feed line and one for the patch to 

optimize the individual performances. Matching can be achieved by controlling the width-to-line ratio of the patch 

and length of the feed line. The major disadvantage of this feeding scheme is that it is difficult to fabricate because 

of the two dielectric layers which need proper alignment. Also, the overall thickness of the antenna also increases 

[7]. 

 

Fig. 2: Proximity coupled feeding for patch antenna [7] 

 

III DESIGN OF RECTANGULAR MICROSTRIP PATCH ANTENNA USING DIFFERENT 

FEEDING TECHNIQUES 

 
In this the microstrip rectangular patch antenna using two types of feeding techniques is designed using HFSS V13 

software. The dimensions of patch and the feed are same in all the feeding techniques. The patch and feed is 

fabricated on the same substrate (Rogers RT/duroid 5880) whose relative permittivity is 2.2. The dimensions of the 

patch and feed of feeding techniques are shown in Table 1. 

 

Fig. 3: Geometry of rectangular microstrip patch antenna 
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Table 1: Dimensions for the rectangular microstrip patch antenna for different feeding 

techniques 

Feeding Techniques   Patch width 

       (wp)  

  Patch length 

         (lp) 

 Feed line width  

          (wf) 

 Feed line length 

           (lf ) 

   Microstrip Line       16 mm     12.45 mm     3.9575 mm       15.5 mm 

Proximity Coupled      16 mm     12.45 mm     3.9575 mm       15.5 mm 

        

      

Fig. 4: Design of rectangular microstrip patch                  Fig. 5: Design of rectangular microstrip patch 

antenna using line feed                                                            antenna using proximity coupled feed 

 

 IV RESULTS 

 

 4.1 Return Loss and Bandwidth 
 

Return loss is the difference between forward and reflected power in dB, generally measured at the input to the feed 

connected to the antenna [9]. If the power transmitted from the source is PT and the power reflected back to the 

source is PR, then the return loss is given by PR/PT. For maximum power transfer, the return loss should be as small 

as possible. This means that the ratio should be as small as possible. 

Bandwidth Calculation= f2-f1 

Where f1 and f2 are lower and upper frequencies. 
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 These upper and lower frequencies are calculated from the Return Loss curve of the feeding techniques discussed in 

figure 6 and 7. The corresponding bandwidth is shown in Table 2. 
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Fig. 6: Return loss (in dB) of microstrip line feed               Fig. 7: Return loss (in dB) of proximity coupled feed 

Table 2: Comparison of Return Loss and Bandwidth of different Feeding Techniques 

Feeding Techniques Resonate Frequency of Antenna   Return Loss   Bandwidth       Gain 

Line Feed               7.4950 GHz    -17.11 dB  0.2684 GHz     7.02 dB 

Proximity Coupled  Feed               7.4950 GHz    -17.94 dB  0.4341 GHz     7.17 dB 

 

4.2 Gain 
 

Gain describes the efficiency and directional capabilities of the antenna [7]. Three dimensional radiation pattern of 

rectangular microstrip patch antenna with Line feed and Proximity coupled feed are shown in figure 8 and 9 

respectively and calculated gain is shown in Table 2. 

  

              Fig. 8: Gain of microstrip line feed                              Fig. 9: Gain of proximity coupled feed 
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V CONCLUSIONS 

  
The rectangular microstrip patch antenna of same dimensions using two different feeds has been designed and 

simulated using HFSS V13 software. The Gain, Bandwidth and return loss of different feeding antennas has been 

calculated. From the Table 2 it is clear that the Proximity Coupled feed has better gain, return loss and bandwidth 

then Line feed. Thus the Proximity Coupled feed is more useful for the X-Band applications. 
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