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CHAPTER 5 

RECTANGULAR MICROSTRIP ANTENNA FOR S BAND AND 

ULTRAWIDEBAND NOTCH APPLICATIONS 

In this chapter ultrawideband technology was discussed because of its promising factors 

over wireless communication applications and it has all convenient characteristics 

which it can exists in all types of wireless operation irrespective its range. Researchers 

looking for an antenna which as UWB characteristics as well as S-band coverage to 

have access in the modern commercial bands which were operating below 3 GHz 

frequency. There for in this work we have focused on design and analysis of the antenna 

performing in the band of S-band as well as in ultrawideband frequencies. In this work 

we want to provide. 

 

5.1 Introduction 

The wideband antennas play a vital role for its favorable conditions as enhanced 

bandwidth, impedance characteristics and gain enhancements. Some type of structures 

which are used for increment of bands and slotted structures which are used for the 

notch band characteristics. Though the antenna is very much incasing to operate ate -

10db reference return loss level antenna can be served furthermore from the original 

signal. Those communication requires the characteristics of low power consumption 

with high capacity and complexity working efficiently. The antenna having wider 

bandwidth with good radiation characteristics having low profile will tends to use at 

different frequencies. Compact antennas have very good requirement in the antenna 

market having nature of resonant and narrow so that wider bandwidth procedure have 

incorporated and discussed in this chapter. 

 

5.2 Antenna Design 

A compact rectangular antenna is designed to perform at S- band and ultrawideband 

operation the antenna is constructed iteration wise. The overall dimension of the 

antenna is 21.6x19.6mm which is designed and fabricated on a fr4 material having 

thickness of 1.6mm. The iterative wise approach gives the antenna a  better candidature 
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to check its performance when the changes have been incorporated. The basic 

rectangular approach which was describes in the chapter 3 is also related to this chapter 

as both holds the rectangular patch in common. In Fig 5.1 it is described the iterative 

approach of the antenna. In iteration 1 a rectangular stepped rectangular patch antenna 

is taken with defected ground attached to that antenna. The antenna 1 is modified with 

a rectangular slot in the patch and its analysis is carried and in the third iteration a T 

shaped slot have been inserted in slotted region at the same slot. Finally, the antenna is 

updated with C shaped resonators at two ends of the feedline. The proposed antenna 

layout is shown in Fig 5.2. The antenna dimensions with respect to parameters names 

are mentioned in the table 5.1 

 

 

Fig 5.1 Evolution of antenna iteration wise 
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Fig 5.2 Layout of Proposed Antenna 

Table 5.1 Dimensions of Proposed Antenna 

Parameter Units (mm) Parameter Units (mm) 

Lp 21.6 L3 2.2 

Wp 14 L4 1.3 

Lf1 5.3 g1 5.3 

Wf1 3 g2 4 

Lf2 7 g3 4.9 

W1 5.3 g4 3.9 

W2 5.1 g5 3.5 

W3 3.2 g6 2.1 

W4 2.1 g7 1.8 

W5 1 g8 1.3 

L1 7.5 g9 1 

L2 3.1   
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5.3 Results and Discussion 

The rectangular patch antenna evolution is carried out step wise as shown in Fig 5.1. 

The simulated results which were observed in the Fig 5.3 are iteration wise reflection 

coefficient to approach final antenna model. The designed antenna is aimed to work at 

the ultrawideband notch frequencies. The proposed antenna simulation is carried out 

using the HFSS software.it is observed that the iteration 1 of the antenna model will be 

able to work in the nearest region to ultrawideband frequencies where it is notched from 

6-7.5GHz.The iteration 1 is the basic rectangular patch antenna. Coming to the second 

iteration it is modified with the rectangular slot in the patch area. After the incorporation 

of rectangular slot, the antenna got notch characteristics from 4GHz to 8GHz range. 

The third iteration is enclosed with a T shaped stub enclosed to the patch where the 

rectangular slot is etched. The antenna performance is changed with respect to notch 

characteristics and depth in the resonant frequency. The proposed model is modelled 

with incorporation of C shaped stubs placed on both sides of the feedline where the 

feedline is influenced. After incorporating of C shaped stub on both sides the final 

antenna works in the region of S-band and X-band (Satellite Communication bands). 

 

The final model has been the depth resonance of about -45db in the working region and 

a sharp rejection is also observed in the notch band region. A combination of analysis 

of notch as well as working with moderated gain in the working bands leads this antenna 

model a good candidate for modern S band and satellite communication application. 

The principle of antenna mainly lies with on how elements based on the antenna 

geometry. The antenna radiation patterns and all effects will depend on the orientation 

of the elements placed in the antenna geomentry.The VSWR plot 5.4 indicated the 

antenna performance of how impedance is characterized in notch as well as in working 

bands in Fig 5.4.The simulated and measured reflection coefficient performance can be 

seen in Fig 5.5. 
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Fig 5.3 Iterative wise Reflection Coefficient for obtaining proposed antenna approach 

 

 

Fig 5.4 Iterative wise VSWR for obtaining proposed antenna approach 
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Fig 5.5 Simulated and Measured Reflection Coefficient of proposed antenna  

 

5.4 Parametric Analysis 

5.4.1 Effect of Width of the Feedline (Wf) 

The parametric Optimization of the proposed antenna has been analyzed with help of 

different lengths of antenna. At first in Fig 5.6, Fig 5.7, and Fig 5.8 we can see how 

parametric Optimization have been studied when the width of the feedline is varied. 

Almost all lengths except at the ideal length of 2mm remaining lengths are not giving 

apt resonant frequency. When the feedline width is changed it effects the impedance 

flow in the antenna elements which leads to stop or increase the bandwidth. In this case 

except for 2mm remaining cases fail to produce larger bandwidth as shown in Fig 5.5. 

By observing VSWR plot we can know the impedance characteristics and the notch 

bands rejections at frequencies. The parametric Optimization of width of the feedline 

is carried and analyzed by analyzing the reflection coefficients, VSWR and real and 

imaginary impedance characteristics. 
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Fig 5.6 Reflection Coefficient variation of with different width of feed lengths 

 

Fig 5.7 VSWR variation of with different width of feed lengths 

 



90 
 

 

Fig 5.8 Real and Imaginary Impedance variation of with different width of feed lengths 

5.4.2 Effect of Step size of the Patch(gl) 

The effect of step size of patch is analyzed by considering different sizes in the antenna 

geometry’s make analysis in depth the step size has been taken from starting 13mm to  

39mm where from this analysis a complete change in the reflection, VSWR and 

Impedance has been observed in Fig 5.9, Fig 5.10, and Fig 5.11. The impedance flows 

in the feedline to antenna geometry plays a vital role in antenna working that scenario 

can be easily understand by seeing the Fig 5.10.The reflection coefficient at smaller 

lengths gives not working conditions at Smaller dimension as observed in Figure 5.8.So 

the dimensions of the antenna patch may depend upon obtained the wanted resonance 

frequcies.VSWR plot gives the notch characteristics of how the antenna can be changed 

and how sharply the antenna is rejecting at that frequency. 
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Fig 5.9 Reflection Coefficient variation of with different patch step widths 

 

Fig 5.10 VSWR variation of with different patch step widths 
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Fig 5.11 Real and Imaginary Impedance variation of with different patch step 

widths 

 

5.4.3 Effect of Width of the Stub(T) 

In the Proposed antenna the C shaped stub have been placed on the either sides of the 

feedline. In this we have analyzed the width of the stub. By varying the width of the 

stub, we van adverse effects on the reflection coefficient. The change in resonance and 

depth of the resonance has been observed when the antenna is enclosed with C shaped 

stubs. The Reflection Coefficient, VSWR and Impedance performance can be observed 

in the Fig 5.12, Fig 5.13 and Fig 5.14. The simulated and measured Efficiency and Gain 

of the proposed antenna can be observed in Fig 5.15 and Fig 5.16. 
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Fig 5.12 Reflection Coefficient variation of with different Stub width 

 

Fig 5.13 VSWR variation of with different Stub width 
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Fig 5.14 Real and Imaginary Impedance variation of with different Stub width 

 

Fig 5.15 Simulated and measured Radiation Efficiency of Proposed Antenna 
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Fig 5.16 Simulated and measured Gain vs frequency of Proposed Antenna 

 

5.5 E-Field Variations And Current Distributions  

The E-field distribution of proposed antenna at different frequencies have been 

discussed in Figure 5.17. It is observed that at working bands the antenna gives optimal 

electric field distribution among the antenna elements working and current distribution 

of antennas elements working as shown in figure 5.18. the fabricated prototype and 

measurements of the antenna can be observed in Fig 5.19. 
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(a) 

 

(b) 
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(c) 

 

(d)  

Fig 5.17 E-Field variations at (a) 3.2GHz (b)6GHz (c)8GHz (d) 9.3GHz 
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(a) 

 

(b) 
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(c) 

 

(d) 

Fig 5.18 Current Distributions at (a) 3.2GHz (b)6GHz (c)8GHz (d) 9.3GHz 
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Fig 5.19 Fabrication Prototype and Measurement View of Proposed Antenna 

 

5.6 Radiation Patterns 

 

Fig 5.20 Radiation Patterns at 6GHZ 
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Fig 5.21 Radiation Patterns at 9.2GHZ 

5.6 Conclusion 

In this work the analysis of multiband, wideband as well as ultrawideband notched 

antennas have been done. From this we can say that the antennas required for day to 

day requirements should satisfy parameters like gain, efficiency and compact in size. 

To obtain such characteristics the antenna needs some approaches to follow. In first 

work the antenna is designed to operate at multiband region for that a spiral slotted 

inductor shape is slotted from patch and ground is observed. This work turned out well 

to operate at multiband frequencies but still it has its uncertainty with gain and 

efficiency parameters. To overcome that the second model is taken with a triangular 

patch with closed ground to operate at wideband frequency up to 7.6GHz.This work 

promises a wideband operation with considerable gain and efficiency with compact size 

antenna. It is observed that at ultrawideband region the WiMAX band gets most of the 

band usage, so the next work is focused on getting WiMAX band notched. For that next 

the antenna is designed on a rectangular patch in which T shaped stub is attached and 

two C shaped rings are placed on either side of the feedline are observed. The final 

work has its advantages by working up to 14GHz in real time environment scenario. 
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This work focuses on compactness of antenna to obtain desired bands to operate at 

wireless communication applications 

 

Table 5.2 Consolidated antenna iteration wise values 

Specificatio

n 
Iteration 1 Iteration 2 Iteration 3 

Iteration 4 

Geometry 

    

Noof 

operating 

bands 

2 3 3 

4 

Notch Band 2 2 2 4 

Impedance 

Bandwidth 
128 132 147 

139 

Gain in dB 2.8 dB 3.1 dB 3.3 dB 3.5 dB 

Peak 

Directivity 
2.44 dB 3.1 dB 3.5 dB 

3.8 dB 

Efficiency 

% 
82 80 81 

89 
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5.7 Summary Of The Chapter 

The compact Rectangular antenna with microstrip line feed having C shaped stubs on 

both sides of the antenna feedline which is designed iteration wise. This antenna shows 

superior characteristics when compared to other two models covering the modern 

commercial bands as well s higher bands in X-band region. 

❖ Rectangular patch antenna is fed with microstrip line Feeding which offers in 

general narrow band operation when the ground is partial. Instead the antenna 

has been changed the ground area and implemented in all the iterations 

❖ The feedline plays a vital role in operating bands characteristics in terms of 

antenna parameters enhancements. Here a C-Shaped half ring shaped structures 

attached to the Feedline which gives working band antenna characteristics 

enhanced 

❖ The investigation of the antenna for notching based on the length of the slot 

and partial ground has been carried out and the notch bands analysis has been 

analyzed  

❖ The basics lengths with respect resonant frequencies have been discussed in the 

antenna geometry and modified length analysis of different parameters have 

been analyzed which shows different antenna characteristics when the length 

and width of the elements have been interchanged 

❖ While Considering the application orientation the final proposed antenna is 

covering modern commercial application such as WLAN(3.2GHz) and higher 

bands Satellite Communication bands(8GHz-12GHz) Which gives proposed 

antenna a  

 

 

 

 

 

 

 


