
 

 

 

 

 

 

 

 

 

Abstract - An Omni-directional ultra wide band Vivaldi array antenna is designed in this paper. The UWB 

Technology provides wide band wireless communications using vary narrow pulses and at very low spectral densities. 

The Federal Commission of Communications allocates the bandwidth of UWB from 2.1GHZ to 10.3GHZ for 

unlicensed radio applications.. The return loss responses and radiation patterns are considered in the parametric study. 

The results of simulations realized using Ansoft HFSS, a high frequency electromagnetic field simulation program, are 

shown and discussed. 
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1 INTRODUCTION 

Rapid developing technology of satellite, wireless communication, remote sensing and  radio detection 

and ranging has LED to the radical wide band (UWB) electronic systems. Any radio technology using 

signals with a spectrum occupying a bandwidth either greater than 20% of the centre frequency or a 

bandwidth greater than 500MHz is defined as UWB technology [1].  

UWB technology needs antennas with broad information measure and minimum distortion of received 

and radiated pulses. Moreover, UWB mobile applications have strict needs on the scale of antenna arrays 

to be used because of the restricted house. 

The tapered slot antennas (TSA) are the best candidates for use in UWB technology. These antennas offer a wide 

bandwidth, significant gain and symmetric patterns in both co-polarization and cross-polarization. TSAs are 

efficient and lightweight. In addition, TSAs are appreciably simple in geometry making them more advantageous. 

The most commonly used class of TSA in UWB technology is Vivaldi antenna. Vivaldi antenna, first introduced 

by Gibson [2] in 1979, has an exponentially tapered slot line. As a member of the class of TSA, the Vivaldi 

antenna provides broad bandwidth, low cross polarization and directive propagation at microwave frequencies. 

Vivaldi antennas are low cost, easy to fabricate and insensitive to dimensional tolerances in fabrication process 

due to printed circuit technology used for the construction of these antennas. Moreover, Vivaldi arrays are small 

size and low weight enabling compact arrays. It shall be also noted that the beam-width and directivity of a 

Vivaldi antenna might be considerably improved varying the design parameters. 

This paper deals with small size Vivaldi antennas and arrays. The parameters affecting antenna and array designs 

are studied comprehensively. The design of Vivaldi antenna and array with the requirements given in following 

chapters are realized as well, based on this parametric study. 
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2 ANTENNA DESIGN 

The Fig.1 illustrates the geometry of proposed antenna. It can be seen that 8 connected Vivaldi antenna elements 

in rectangular shape are printed on upper side of FR4 substrate, which has a relative permittivity of 4.4 and a loss 

tangent of 0.02. A micro strip to slot transition structure on the other side of the substrate, which can help to 

obtain good impedance match, feeds the antenna elements. The whole antenna is fed by a line feed, which is 

indicated in the middle of the rectangular substrate. The radius of the whole substrate is 32*22 mm. 

 

a                  b 

Figure 1: Geometry of proposed antenna (a) Front view    (b) Back view 

 

The antenna consists of five parts: dielectric substrate, metal ground plane, feeding micro strip transmission line, 

HSR and transverse slot structures. The exponential tapered slot on the ground plane can be expressed as: 

where 

            
       

   
     

                

 
  

           
   

          

       

 

Table 1: showing dimensions of the parameters of antenna 

Design parameter Value 

Substrate material FR4 

Substrate thickness 1.5mm 

Strip line width 4mm 

Strip line length 32mm 

Antenna length 32mm 

Antenna width 22mm 

Taper length 8mm 
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Figure 2: Vivaldi antenna 

3 SIMULATION RESULTS 

As per the output of the simulation, the radiation pattern, impedance, polarization, gain, bandwidth and center 

frequency is characterized. In space, the distributed radiated power of any antenna in terms of graphical 

representation is called as Radiation Pattern. The bandwidth and impedance matching characteristics is 

computed by s(1,1) graph. The s (1, 1) plot, radiation pattern, gain of the single Vivaldi antenna is shown in fig 

below. 

 

Figure 3 (a):  S (1, 1) plot 

 

Figure 3(b): Radiation Pattern 
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Figure 3(c):  3D polar plot 

The above figure 3-a,b,c shows the s(1,1) parameter, polar plot, radiation pattern. The  gain and bandwidth is 

low but directivity is high for single element Vivaldi antenna. For the Vivaldi antenna, the operational 

bandwidth extends from 10 GHz to 12 GHz and the return loss is above -10 dB. So, the gain and bandwidth is 

increased by adding 8 element Vivaldi antenna (fig 1) in a rectangular array. 

The s(1,1) plot, radiation pattern, gain of the Rectangular array of Vivaldi antenna is shown below. 

 

Figure 4(a):   S(1,1) plot 

 

Figure 4(b):   3D Radiation Pattern 
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Figure 4(c) :  Radiation Pattern 

The above figure 4-a,b,c shows the s(1,1), 3D polar plot, radiation pattern. Figure 4(a) displays the simulated 
return loss versus frequency for the Vivaldi antenna. A return loss less than or equal to -10 dB is acceptable for 
operation. This -10 dB threshold determines the operational bandwidth. For the Vivaldi antenna, the 
operational bandwidth extends from 2.1 GHz to 10.3 GHz and the return loss is below -10 dB. The gain and 
bandwidth is improved by adding 8 element Vivaldi antenna (figure 1) in rectangular array. 

4. CONCLUSION 

An Omni directional UWB Vivaldi array antenna has been proposed for the wireless body area network. A 

small tapered slot Vivaldi antenna is designed on a FR4 substrate with a dimension of 32mm (L) * 22 mm (W). 

Better Omni directional performance is obtained. The proposed design is implemented in Ansoft HFSS. Broad 

bandwidth 2.1GHz to 10.3GHz and gain of 5 dBi has been obtained. The proposed antenna can be used as a 

promising choice in future UWB WBANs.   

REFERENCES 

1. Design and Simulation of Slotted Antenna based on Vivaldi Antenna Vikas Assistant Professor, ECE 

Department , SITM , Sonipat International Journal of Scientific Research and Management (IJSRM), Volume 

5, Issue 02, PP 5141-5145, 2017 Website: www.ijsrm.in ISSN (e): 2321-3418. 

2. G. K. Pandey, H. S. Singh, P. K. Bharti, A. Pandey, and M. K. Meshram Department of Electronics 

Engineering, Indian Institute of Technology (Banaras Hindu University), Varanasi, India Email: 

{gkpandey.rs.ece, hssingh.rs.ece, pkbharti.rs.ece, amrit.ece, mkmeshram.ece}@iitbhu.ac.in  

3. Zhou Changfei, Fu Jiahui, Kong Weidong, Sun Quan, Gao Yan School of Electronics and Information 

Engineering Harbin Institute of Technology Harbin, China zhouchang.hit@gmail.com  

4. Yunqiang Yang, Cemin zhang, Song Lin, Aly E. Fathy The ECE Department, University of Tennessee 

Knoxville, TN 37996 

5. CollegeofElectronicScienceandTechnology,NationalUniversityofDefenseTechnology,Hunan410073,China2Cav

endishLaboratory,UniversityofCambridge,London,UK3TheSouthwestElectronicsandTelecommunicationTechn

ologyResearchInstitute,Chengdu610041,China  

6. M Y Perdana1, T Hariyadi1, Y Wahyu Department of Electrical Engineering Education, Universitas Pendidikan 

Indonesia 

7. A Compact Broadband Dual-Polarized Antenna Array for Base Stations Qianyun Zhang, Student Member, 

IEEE and Yue Gao, Senior Member, IEEE 

8. Shuangshuang Zhu, Student Member, IEEE, Hayden Liu, Senior Member, IEEE, Pin Wen, Student Member, 

IEEE, and Zhijiao Chen, Member, IEEE 

9. Hu Liu, Ying Liu , and Shuxi Gong Science and technology on Antenna and Microwave Laboratory , 
Collaborative Innovation Centre of information sensing and Understanding  

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 3, March 2019

ISSN NO: 0975-6876

http://cikitusi.com/207


