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Abstract- A frequency reconfigurable ultra-wide band 

antenna with dual notch bands is proposed in this 

paper. PIN diodes are located on ultra-wide band 

monopole antenna and are investigated for frequency 

reconfigurable characteristic of the proposed antenna. 

Multi-bands and narrow bands have been achieved by 

different combinations. Proposed antenna is 

fabricated on FR-4 substrate of dimensions 37 x 40 x 

0.8mm3. For the successful combinations, antenna 

performance parameters like S11 characteristics, 

surface current distribution, peak gain, radiation 

efficiency and 2D radiation patterns are analyzed and 

illustrated in the paper. Peak gain of 4.83dB is 

obtained in operating band for D1, D2= 0, 1 

combination. Radiation efficiency is not less than 70% 

in the entire operating bands. Results are analyzed 

experimentally for validating proposed antenna. 

Simulation based results and measured results are in 

good agreement. 

Index Terms- Frequency Reconfigurable, Notch Band, 

Ultra-wide Band Antenna. 

 

I. INTRODUCTION 

Based on wireless communications, cognitive radio and 

software radio standards, reconfigurable antennas are 

becoming essential components in modern wireless 

communication systems. The most familiar switching 

components used in the design and fabrication of 

reconfigurable antennas are: PIN diodes, varactor diodes, 

micro-electro-mechanical (MEMS) switches. Many 

reconfigurable antennas were proposed by many 

researchers with reconfigurability in frequency as well as 

pattern. Most of these antennas switch between multi-

band, narrow band and ultra-wide bands using the 

features of frequency reconfiguration. An ultra-wide band 

antenna with notch band reconfigurability was proposed 

in [1]. In this proposed model, two PIN diodes are 

incorporated to achieve switchable single notch bands. In 

[2], a tunable notch band ( 2.7 to 7.2 GHz ) antenna was 

proposed by the authors using diversity filtering band 

feature. Parisa Lotf et. al. [3] proposed a dual/triple notch 

reconfigurable antenna using patch circular rotational 

motion. A reconfigurable UWB antenna that rejects 

WLAN signals in the range of 5.15-5.825 GHz on 

demand using MEMS switch was proposed in [4]. UWB 

frequency reconfigurable antennas were proposed by 

various authors using PIN diodes in [5-10] for 

applications like cognitive radio, WLAN etc. In this 

paper, a frequency reconfigurable UWB monopole 

antenna with dual band notch characteristics is proposed. 

Frequency reconfiguration is achieved through the 

placement of PIN diodes. For various combinations of 

PIN diodes, multi-band, narrow band and band rejection 

switching is obtained. Section-II describes the placement 

of PIN diodes on monopole UWB dual notch antenna, 

simulated model and fabricated model. Section-III 

illustrates the antenna performance parameters such as S11 

characteristics analysis for different combinations of PIN 

diodes, radiation patterns, gain and radiation efficiency 

characteristics. Section IV gives the conclusion of 

proposed work and the paper. 

 

II. RECONFIGURABLE UWB ANTENNA 
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An UWB monopole antenna operating from 2.4 - 

18.35GHz with dual band notches at 3.2-3.9GHz 

(WiMAX) and 7.9-8.6GHz is designed with reference to 

[11]. The radiating patch consists of H-slot and a pair of 

U and Inverted U-slot to achieve dual band notch 

characteristics. The geometrical specifications of the 

antenna with simulated model in HFSS are represented in 

Figure 1(i). To obtain reconfigurable feature in UWB 

antenna, two PIN diodes D1 and D2 are placed at specific 

locations on radiating patch of antenna as illustrated in 

Figure 1(i). PIN diodes act as switching components for 

reconfiguring frequency bands between multi-bands, 

narrow bands and band rejections. For different 

combinations of PIN diodes ON and OFF conditions, 

impedance bandwidth (S11<-10dB) is obtained through 

simulation and experimentation. Proposed antenna is 

fabricated on FR-4 substrate of thickness 0.8mm and 

dielectric constant 4.4. Figure 1(ii) presents fabricated 

proposed antenna top view. For different combinations of 

PIN diodes ON and OFF conditions, impedance 

bandwidth (S11<-10dB) is obtained through simulation 

and experimentation.  

 

 

      
(i) Proposed antenna                         

           
(ii) Fabricated antenna top view 

Fig.1. UWB monopole antenna and placement of PIN diodes 

III. FREQUENCY RECONFIGURABILITY 

 

Frequency reconfigurability is achieved by switching PIN 

diodes D1 and D2 between ON and OFF conditions. 

Basic UWB antenna operates from 2.4-18.3GHz with 

dual notches at 3.7GHz and 8.3GHz. By switching D1 

and D2 components ON and OFF, this dual notch UWB is 

reconfigured to multiband, narrow band and band 

rejection. Figure 2(i) illustrates S11 characteristics of 

proposed reconfigurable antenna for D1=D2=OFF and 

D1=OFF, D2=ON conditions in comparison with basic 

antenna S11 characteristics. For D1=D2=OFF condition, 

proposed antenna is operating for dual band from 4.15-

6.99GHz and 15.24-18.07GHz. For D1=OFF and D2=ON 
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condition, proposed antenna is operating from 4.23-

10.34GHz and 15.11-18.25GHz. By switching D1 to ON 

condition, proposed antenna operates for radar/military 

applications which were notched by basic antenna. Figure 

2(ii) represents S11 characteristics of proposed antenna for 

D1=ON, D2=OFF and D1=D2=ON conditions. S11 

characteristics are almost identical for D1=OFF, D2=ON 

and D1=ON, D2=OFF conditions due to symmetry. For 

D1=D2=ON condition, proposed antenna operates for 

triple band from 3.45-3.87GHz, 6.02-12.45GHz and 

14.26-17.49GHz.  

 

 
(i) D1 = OFF condition 

 

 
(ii) D1 = ON condition 

Fig.2. Simulated S11 characteristics of proposed reconfigurable antenna 

 

It is observed that for this condition, it operates at narrow 

band for WLAN applications and band rejects for 

WiMAX/DSRC applications. Operating bands obtained 

for different combinations of D1 and D2 ON OFF 

conditions are tabulated in table 1.  Figure 3(i) and 3(ii) 

illustrate simulated and measured S11 characteristics of 

proposed reconfigurable antenna for D1 and D2 ON-OFF 

conditions. Simulated and experimental characteristics are 

in good agreement. 
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Table 1: Operating bands of proposed reconfigurable 

antenna 

 

D1 D2 Operating Bands (GHz) 
No. of 

Bands 

0 0 4.15-6.99, 15.24-18.07 2  

0 1 4.23-10.34, 15.11-18.25 2   

1 0 3.84-10.08, 14.95-17.72 2   

1 1 
3.45-3.87, 6.02-12.45, 14.26-

17.49 
3   

 

 

 
(i) D1 = OFF condition 

 

 
(ii) D1 = ON condition 

Fig.3. Simulated and measured S11 characteristics of 

proposed reconfigurable antenna 

 

Figure 4 (i) and (ii) illustrate surface current distribution 

of proposed antenna for D1=D2=OFF and ON conditions 

at 

15.5GHz and 8.3GHz respectively. H-plane and E-plane 

radiation patterns of proposed antenna are represented in 

Figure 5 and 6 for different switching combinations of D1 

and D2 diodes. It is observed that radiation patterns are 

directional in nature. 

 
(i) D1=D2=OFF at 15.5GHz 

 
(ii) D1=D2=ON at 8.3GHz 

Fig.4. Surface current distribution of proposed antenna  
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(i) 8.3GHz for D1 = D2 = ON                               

 
(ii)  15.5GHz for D1 = ON D2 = OFF 

 
Fig.5. Radiation patterns of proposed antenna in H-Plane 

 
(i) 8.3GHz for D1 = D2 = ON                               

 
(ii)  15.5GHz for D1 = ON D2 = OFF 

 

  
Fig.6. Radiation patterns of proposed antenna in E-Plane 

 

Measured peak gain characteristics of proposed antenna 

are presented in Figure 7 for various switching 

combinations of diodes D1 and D2. It is observed that 

gain is low at low frequencies and increases with 

frequency. Measured radiation efficiency characteristics 

of proposed antenna are illustrated in Figure 8 and 

radiation efficiency decreases with increase in frequency. 

For different D1 and D2 combinations, peak gain 

obtained at 15.5GHz and corresponding radiation 

efficiency (%) are tabulated in Table 2. 
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Fig.7. Peak gain characteristics of proposed antenna  

 

 
Fig.8. Radiation efficiency characteristics of proposed antenna  

 

Table 2: Peak gain and radiation efficiency of proposed reconfigurable antenna at 15.5GHz 

 

D1 D2 
Peak Gain 

(dB) 

Radiation 

Efficiency 

(%) 

0 0 3.58 70.7 

0 1 4.12 71.1 

1 0 4.23 70.0 

1 1 4.30 70.3 
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IV. CONCLUSION 

 

A frequency reconfigurable UWB antenna using PIN 

diodes as switching components is proposed in this paper. 

Frequency reconfigurability is achieved by placing two 

PIN diodes D1 and D2 in radiating element. By switching 

the diodes D1 and D2 between ON and OFF conditions, 

operating bands are reconfigured to multiband and 

narrowband. Proposed reconfigurable antenna can switch 

between UWB, WIMAX/DSRC, RADAR/Military and 

Ku band applications. S11 characteristics for different 

diode combinations are analyzed in this paper. Antenna 

parameters like surface current distribution, radiation 

patterns, gain and radiation efficiency characteristics are 

investigated experimentally. Simulation and measured 

results are in good agreement. 
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