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Abstract: In this Paper a rectangular shaped Microstrip Patch antenna with special shaped slots is presented. The 

conventional antenna operates in the WLAN frequency band 5.22 GHz with high gain. After introducing some special 

shaped slots in the conventional structure frequency of the patch antenna shifts from 5.22GHz to 3.17GHz with gain 

1.8dBi. 
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I. INTRODUCTION 

For radio system antenna is an essential part and it can be 

defined as a device which can effectively radiate and 

receive electromagnetic energy. Now a days 

microstrip Patch antenna has attracted its attention due 

to its light weight, low profile, ease of fabrication. 

Microstrip patch antnn also gives very good compatibility 

in planar structure as well as in non planar structure. The 

only disadvantege of the antenna is it has very narrow 

bandwidth. In recent years, with increasing demand of 
small portable devices, small antenna design is also 

increased. Design of small size antenna with low 

frequency and high gain becomes a very challenging task 

for every researchers. Many kind of miniaturization 

techniques such as slot cutting on radiating patch or 

adding defected ground structure on ground plane have 

been proposed by various authors. In this paper slot 

cutting techniques has been adopted to shift the frequency 

from high to low. This design incorporate a special shaped 

slot on the patch which changes the current direction path 

on the radiating slot and due to this reason that antenna 

radiating at different frequency. Initially the antenna is 

designed with resonating frequency 5.2 GHz after that 

cutting slot on the patch the resonating frequency of the 

antenna is shifted down to 3.17 GHz.  

 

II.   ANTENNA DESIGN 

The geometry of the proposed antenna is shown in Fig. 2. 
The Length and width of the conventional antenna is 

12.8mm and 17.24mm.The substrate of dielectric constant 

2.7 and dielectric loss tangent of 0.0001 has been taken in 

this design. Method of Moment based IE3D software has 

been taken to design and simulate the design. Initially one 

17.24mm length and 12.8mm width rectangular patch has 

been taken. To simulate that patch antenna at 5.2 GHz 

feed point location is chosen at (0,-2.22). After designing 

the conventional antenna at 5.2 GHz two different shaped 

slots have been taken to shift down the frequency to 3.17 

GHz at the same structure. Different parameter values of 

proposed antenna are shown in the Table 1 

 

 

 

TABLE I 

DIFFERENT PARAMETER VALUES OF PROPOSED ANTENNA 

 

Parameters Values(in mm) 

A 7.4 

B 1.37 

C 2.85 

D 1.17 

E 0.4 

F 2.62 

G 7 

H 5.2 

I 2.2 

J 2.2 

K 0.4 

L 12.8 

W 17.24 

 
 

 

 

 

             
Fig. 1. Rectangular Patch 
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             Fig. 2.Radiating Patch with Slots 

   

III.SIMULATION RESULTS 

Return loss and Voltage Standing Wave Ratio(VSWR) of 

the conventional antenna and antenna with slots are shown 

in figure 3, 4, 5 and 6. Figure 3 and 4 shows the return loss 

of the conventional antenna and antenna with slots. Return 

loss of the conventional antenna at the resonating 

frequency 5.2 GHz is -24.82 dB and return loss of the 

antenna with slots at the resonating frequency 3.17 GHz is 
-22.57. 

 
Fig. 3. Return Loss of the  Conventional Rectangular 

Patch Antenna 

 
              Fig. 4. Return loss of the patch antenna with Slots  

 

 

 

 

 

 
Fig. 5. VSWR without DGS  

 

 
                             Fig.6.VSWR with Slots 

 

This antenna radiates maximum to its normal direction. 

Radiation pattern of the conventional antenna for φ= 0 and 

φ= 90 degree is shown in the figure 7. Similarly the 
radiation pattern for φ= 0 and φ= 90 degree of the slotted 

antenna is shown in the figure 8. 3d radiation pattern of 

theses two antennas are shown in the figure 9 and 10which 

shows both conventional and slotted antenna have high 

gain and that are 6.3 and 1.87 dBi. 

 
 

Fig 7. 2D Radiation Pattern Of Conventional Antenna  at 

 5.20 GHz 
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Fig. 8.  2D Radiation Pattern with slot  at3.17 GHz 

 

 
Fig. 9. 3D Input Gain without Slots  

 

 
 

Fig. 10. 3D Input Gain with Slots  

 

IV.CONCLUSION 
 

In this paper a rectangular slotted antenna design has been 
proposed. By introducing special shaped slots on the 

radiating patch of the conventinal antenna which resonates 

at 5.2 GHz shifts the resonating frequency to 3.17 GHz 

with gain 1.87 dBi and good radiation characteristics. 
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