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Abstract: In Today’s wireless era, need of a highly optimized antenna having compact size, low cost, high efficiency, larger 
bandwidth is must. This increases demand of designing antennas having such benefits. This research study is a short description 
carried out in the past few years and latest progression of Dielectric Resonator Antenna for different uses. Special character of 
Dielectric Resonator Antenna provides compactness, high gain, and negligible metallic and surface losses. It also gives wider 
bandwidth. In modern communication, Dielectric Resonator Antenna is utilized for many implications as radar technology, 
nano-technology, wireless communication and satellite communication. This paper represents a study of simulation of a 
Dielectric Resonator based on its cylindrical shape for wireless application. Various technique of cylindrical Dielectric 
Resonator Antenna is described in this paper. 
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I. INTRODUCTION 
Wireless communication system is chiefly made up of Antennas. Various types of antennas are ready to use for transmitting and 
receiving EM waves. Antenna researchers largely gave emphasis on two Micro strip antenna and DRA. Mobile radio and wireless 
communication uses microstrip antenna for commercial purpose. Microstrip antennas have confinement in efficiency, bandwidth 
and size. Moreover, negligible metallic losses are its considerable characteristics over microstrip antenna. It is capable of banding 
easily without breaking to different excitation position and wide bandwidth. S.A. Long, M.W. McAllister and L.C. Shen was 
introduced Dielectric Resonator as an antenna in 1983. Dielectric resonator antenna was originally designed for millimeter-wave to 
microwave frequencies .Dielectric  Antenna is frequently used due to its easy fabrication n and provides us wider freedom to control 
the resonant frequency and quality factor. Still, a high Q factor restricted the bandwidth, which regulates its utility as an antenna.  
Dielectric Resonator Antenna has two peculiar characteristics these are Dielectric constants and quality factor. The quality factor is 
an example of the antenna losses. 
The DRA introduced by Long, has many useful features like light weight, high gain small size, and adaptability in desirable shapes 
and feeding mechanism. Many existing wireless applications and other which came into view require light weight s such qualities 
which are fulfilled by DRA characteristics. Therefore to a, great extent a lot research towards on increase of Bandwidth by keeping 
its size compact is to be done because of Dielectric Resonator Antenna has low cost and low profile which shows Dielectric 
Resonator Antenna to be well convenient for WLAN/ Wi-MAX application systems. DRA are reachable in many size but three 
elementary shapes are Rectangular, hemispherical, cylindrical. But cylindrical shape is well recognize one due to its compact 
surface area, diversified far-field pattern and ease of availability in market. 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 various shapes of Dielectric Resonator Antenna 
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Accessible various techniques are available to excite a dielectric resonator antenna. Hardly any known in short time ago are used 
feeding methods given below 

A. Coaxial probe coupling 

 
Fig.2 Coaxial probe coupling the H field 

 
B. Micro strip feeding line and coplanar 

 
Fig.3 Micro strip feeding line and coplanar Waveguide 

 
C. Aperture coupling 

 
Fig.4 Aperture coupling 

II LITERATURE REVIEW 
Two different types of antennas characteristics are widely focused by antenna researchers: (i) Wideband characteristics (ii) 
multiband/dual-band characteristics. In both the cases, single antenna can operate over multiple frequency bands concurrently. But, 
in case of wideband antennas, unwanted frequencies create noise in the desirable frequency bands. This drawback can be overcome 
by multiband/dual-band antennas [4]. Accessible different techniques available in to create multiband/dual-band characteristics in 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

   Volume 5 Issue XI November 2017- Available at www.ijraset.com 
     

 
1778 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

DRA: (i) originate the higher order modes along with fundamental mode in DRA [5]; (ii) combination of DRA and other resonating 
assemblies (hybrid radiator) [6-7]; (iii) combine DRA with parasitic element (not directly connected to feeding structure) [8]. 
In the modern age of mobile communication, multiband/dual-band circularly polarized radiators are widely preferred over linearly 
polarized radiators because such type of antennas provide stable link between transmitter and receiver irrespective of their 
orientation. Similarly, circularly polarized radiators can shrink the multipath fading efficiently [4]. Fang et.al. proposed a dual-band 
circularly polarized CDRA. 3-dB ARBW of a fore mentioned CDRA is approximately 12.4% and 7.4 % in lower and upper 
frequency band respectively. They achieved CP characteristics in CDRA with the help of complex feeding structure i.e. quadrature 
coupler which increase its fabrication complexity [9]. In order to overcome the drawback of complex feeding network, Ngan and his 
research-mate proposed chamfered DRA. However, chamfered DRA reduced the feed complexity but the antenna structure suffered 
from narrow 3-dB AR bandwidth (approx. 5.2% and 1.4 % in lower and upper frequency band respectively) [10]. Diagonal 
grooving in chamfered DRA improved the 3-dB AR bandwidth to some extend but it is not very sufficient (approx. 6.3% and 3.68 
% in lower and upper frequency band respectively) [11]. Similarly, Pan et.al. Presented dual-band circularly polarized CDRA with 
modified circular patch. This structure also suffered from narrow 3-dB AR bandwidth.  

III. CONCLUSION 
Dielectric Resonator Antenna has broad spectrum of dielectric materials to be used for intended application. This paper presents the 
review on past done work in the field of Dielectric Resonator Antenna. After study of various research papers it concluded that by 
choosing proper structure for DRAs we can easily increase the bandwidth. Many different excitation schemes are available which 
helps to have greater efficiency and high directivity. Moreover, DRA doesn’t have metallic loss, so low-loss dielectric material can 
be useful for high radiation efficiency. 
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