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Abstract 
 

This paper presents a band notched WLAN self complementary ultra wide band antenna for wireless applications. The proposed antenna 

encounters a return loss (RL) less than -10 dB for entire ultra wideband frequency range except band notched frequency. This paper 

proposes a hexagon shape patch, edge feeding, self complementary technique and defective ground structure. The antenna has an overall 

dimension of 28.3 mm × 40 mm × 2 mm, built on  substrate FR4 with a relative dielectric permittivity 4.4. And framework is simulated 

finite element method with help of high frequency structured simulator HFSSv17.2. the proposed antenna achieves a impedance 

bandwidth of 8.6 GHz,  band rejected WLAN frequency range 5.6-6.5 GHz with  vswr is less than 2. 
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1. Introduction 

Microstrip antennas are able to produce directional and Omni 

directional radiation patterns with larger bandwidths. And it also 

have one major limitation is their narrow bandwidth characteristic. 

Researchers have been engaged in remaining this limitation for the 

past 20 years and have been successful in achieving an impedance 

BW of up to 90 percentage and gain bandwidth up to 70 

percentages [1-10]. 

Ihe input impedance of a patch antenna is found to varies with 

frequency, thus limiting the recurrence extend over which the feed 

line can be coordinated to its component. Non-linear analysis 

system applied in ultra wideband frequency operation [11-20]. 

Impedance data transmission of a fix reception apparatus is found 

to changes contrarily as quality factor Q of the fix receiving wire. 

substrate parameters , for example ,dielectric consistent ԑr and 

thickness h can be shifted to get distinctive quality factor. 

Eventually the expansion in Impedance data transmission.  

Enhances  in  substrate height and decreases dielectric constant ԑr 

can be used utilized to build the impedance data transfer capacity 

of the reception apparatus. It has been built up that different of the 

fix shapes have essentially bring down quality factor Q contrasted 

with others. Feeding techniques are used to realize higher 

bandwidths. 

In this paper , the proposed antenna designed to get larger 

bandwidth ,  for that proposing different methods hexagon shape 

patch, edge feeding technique, self complementary technique with 

defective ground structure are used. 

2. Proposed Antenna Design 

A compact band notched self complementary ultra wide band 

antenna is composed with a dimensions of  2.83cm × 4cm × 2cm 

on a FR4 substrate with a dimensions of 2.83 cm ×  4cm × 0.16  

 

 

cm , a defective ground structure plane  dimensions of 1.2 cm × 

1.0 cm. In the proposed ultra wideband microstrip patch self 

complementary antenna important characteristic is the extremely 

large Impedance bandwidth. The antenna consists of hexagonal 

shape patch with a dimensions of s = 8.84 mm, a = 15.314 mm and 

A = 17.64 mm. This hexagonal shape microstrip patch is one of 

the various shapes capable for circular polarization. 

 

 
 

Fig. 1: The design of proposed self complementary UWB Antenna 
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The   hexagonal patch dimensions are s = 8.84 mm, A=17.64 mm, 

a= 15.34 mm is feed through the micro-strip line with dimensions 

of 17.2 mm × 1.7 mm. the proposed band notched self 

complementary ultra wide band antenna resonates at a frequency 

of 10GHz with a fractional bandwidth of 95% is achieved 

frequency band range from 3.7 GHz to 13.2 GHz in this entire 

frequency range return loss is less than -10dB. The maximum gain 

achieved is 4.59dB.In this quality factor Q of hexagon patch 

antenna as a function of the  height and relative dielectric constant 

of the substrate respectively. 

The Quality  factor of  a hexagonal patch increases almost linearly 

with the relative dielectric constant ԑr .in this hexagon patch 

modeling as a lossy capacitor , the increase in Q the energy stored 

increases and power radiated by the antenna will decrease by 

means of an  increase in ԑr, likely when substrate width is 

increased , the decrease in storage energy  diminish the Q quality 

factor. Because of fringing fields are increases with enhances in 

substrate height h and decrease in relative dielectric constant ԑr, 

Thin substrate with higher relative dielectric constant is used for 

the proposed antenna for highly bound fields and to reduce the 

undesired radiation and coupling. In this structure hexagon patch 

correspond to  as an arrangement  of radiating slots, these slots 

detached by a low impedance Zc. Because of the dimensions of 

hexagon patch are finite, the fields at the edges of the patch 

experiencing bordering impacts. The amount of bordering is an 

element of the measurements of hexagonal patch and tallness of 

the substrate h. The bordering fields are decreased appropriate 

choice, Proportion of the hexagon size to the tallness of the 

substrate it must be more noteworthy than the one. 

3. Results and Discussion 

 
 

Fig. 2: The proposed antenna return loss 

 

The impedance bandwidth of a patch antenna can be increased by 

establishing losses in the antenna, but at the disbursement of 

efficiency. This is losses can be in the form of lossy substrate 

materials. To achieve more impedance bandwidth antenna is 

designed on  the FR4 substrate by relative dielectric constant 4.4 

with 0.02 value of loss tangent. Figure 2 shows The proposed band 

notched self complementary ultra wide band antenna is achieved a  

bandwidth of 8.6 GHz from 3.7 GHz to 13.2 GHz and band 

notched frequency range from 5.6 GHz to 6.5GHz over a entire 

frequency range the gain of the system is more than the 2dB 

except band notched frequency range gain is less. 

 

 
 

Fig. 3: The proposed antenna VSWR 

 

Figure 3 shows the one of the important characteristics of a 

proposed antenna is voltage standing wave ratio (vswr). The vswr 

is always a real and positive number for antennas. VSWR  is less, 

when  the patch impedance  is perfectly matched with the 

transmission line characteristic impedance and the antenna  

radiates maximum power into free space. Ideally an antenna 

VSWR be 1, it means that no reflected wave from the antenna. 

In this manuscript , the proposed band notched antenna hexagonal 

patch impedance is matched to the impedance of the micro-strip 

line to achieve a voltage standing wave ratio is less than the 2 

except over a band rejected frequency commencing  5.5 GHz to 

6.5 GHz. 

 

 
 

Fig. 4: The Proposed Antenna Radiation pattern 

 

Figure 4 shows the  proposed UWB Microstrip antennas Radiation 

patterns are analyzed in terms of a current source distribution on a 

Hexagonal patch and defective ground structure. For a proposed 

circularly polarized band notched  antenna performance is often 

illustrated in terms of its principal E plane and H plane patterns. 

The principal E- Plane (elevation plane at phi=0 deg) containing 
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the electric field vector, H-Plane (azimuthal plane at theta=90 deg) 

contains the magnetic field vector is in the direction of maximum 

radiation. 

 

 
 

Fig. 5: Radiation pattern of the proposed antenna at 10GHz. 

 

The figure 5 shows the 3-D radiation pattern for the proposed band 

notched self complementary ultra wide band aerial.  

 

 
 

Fig. 6: Proposed band notched self complementary Antenna smithchart. 

 

The smith chart is a polar plot of the reflection coefficient in terms 

of normalized impedance .mainly smith chart is used to measure 

normalized admittance from normalized impedance, vswr and 

reflection coefficient. Figure 6 shows the VSWR value of the  

proposed antenna, and  it is observed that entire ultra wide band 

frequency range VSWR value is less than the 2 , and it is more 

than 2 for band rejected frequency bands. 

 
 

Fig. 7: Proposed antenna gain  at 10GHz 

 

Figure 7 shows the gain of the proposed band notched self 

complementary antenna achieved 4.59 dB at 10 GHz frequency, 

over entire frequency range gain is more than the 2 and very less 

value for the band notched frequency range. 

4. Conclusion 

An ultra wide band antenna eliminates the WLAN frequency band 

from 5.5GHz to 6.5GHz. In this paper, Bandwidth of the antenna 

is increased by introducing edge feeding method , self 

complementary technique with defective ground structure. The 

designed antenna satisfies the return loss < -10dB entire UWB 

range. And it also achieves the gain except  band rejected 

frequency range, fractional bandwidth of antenna is 95 percentage, 

efficiency is 87 percentage with a front- to- back ratio of 4.33. 

This proposed antenna is suitable for wireless communications 

with high data rate without disturbing the existing system WLAN. 

By including slots in the hexagonal patch with different shapes , it 

can eliminate other wireless networks. 
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