
Bandwidth Enhancement for Dielectric Resonator 

Antenna using Modified Microstrip Patch 

Feeding Technique  

 
Rajeswari. P1, Gopinath. A2, Aswitha. J3, Abilasha Jayan. J4, Vetri Selvi. A5 

1Assistant Professor, 2,3B.E-Final Year 
1,2,3,4,5 Department of Electronics and Communication Engineering 

Velammal College of the Engineering and Technology, Madurai 

 

  
Abstract  - A dielectric resonator antenna with modified 

microstrip patch feeding structure is proposed to enhance the 

bandwidth. The  performance of the novel technique is 

compared with the existing methodology. Simulated result of the 

proposed antenna shows that this antenna provides -17dB 

impedance bandwidth and return loss  is less compared to the 

existing method. This proposed DRA has high bandwidth and 

high efficiency. 
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I INTRODUCTION 

 Dielectric Resonator Antenna has become popular 

among antenna engineers. Due to numerous features of a 

dielectric resonator antenna(DRA) such as small size, low 

loss, wide bandwidth, ease of excitation, high radiation 

efficiency, and compatibility to various feeding techniques[1]-

[6]. Traditional microstrip antennas have more conduction 

losses, less bandwidth, and low radiation efficiency. That is 

why, to overcome these problems, DRA is another option for 

the researcher in modern wireless communication systems. 

Multi-segment DRA or stacked DRA has been proved to be 

an effective approach to broaden the impedance bandwidth. It 

uses a combination of dielectric layers with different 

permittivities to function as a whole DRA. Impedance 

bandwidth up to 20% or even wider can be achieved by either 

placing the dielectric layer of low permittivity under or above 

the layer of high permittivity. 

 The material used for the substrate of existing 

method is glass with dielectric permittivity of 6.5 and for the 

resonator is ceramic material with dielectric permittivity of 

9.8. 

 The material of the substrate in proposed model is 

FR4 and that of the resonator is ceramic.                                                                                                            

Thus the size of the proposed model is reduced. This is very 

much useful in wireless application as today’s world is using 

miniaturized technologies. 

 

 

 

 

 

 

 

 

II DIELECTRIC RESONATOR ANTENNA 

 A dielectric resonator antenna (DRA) is  a antenna 

mostly used at microwave frequencies and higher, the 

dielectric resonator is mounted on a ground plane. Radio 

waves are introduced into the inside of the resonator material 

from the transmitter circuit and it bounces back and forth 

between the resonator walls, forming the standing waves. The 

walls of the resonator are partially transparent to radio waves, 

allowing the radio power to radiate into space[2]-[10]. The 

basic structures of the dielectric resonator antenna are 

rectangular, hemispherical and cylindrical DRA. A circularly 

polarized cubic-shaped dielectric resonator antenna (DRA) 

was excited with a new question-mark-shaped microstrip 

feeding is shown in fig 1. 

 

 
Fig. 1. Geometry  of DRA with question mark shaped feeding technique  (a) 

Top view. (b) 3-D view. 
 

 Fig 1. Shows the  geometric structure of dielectric 

resonator antenna. A Simple cubic shaped resonator is placed 

above the question shaped microstrip feeding which gives -

24.74dB impedance bandwidth (at center frequency 3.4 GHz. 

The dimensions are    DL =  DW = DH = 18,  SL = SW =  40,   SH 

= 1.6, WS = 3.5,LS = 2, LS1= 12, LS2= GP=11 [all dimensions 

in  mm].In this design, the ground plane substrate used is FR4  

with dielectric constant of 4.4, and dielectric resonator is 

made of Al2O3    material with dielectric constant of 9.8[1]. 

 This antenna is used mainly for Wi-MAX (3.3–3.7 

GHz) applications[11]-[12]. 

(a) 
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Fig 2a. Geometry of proposed structure 

 

(a) Top view (b) side view 

 

(b) 

 
 The geometry of the proposed cubic shaped 

dielectric resonator antenna with modified microstrip feeding 

is shown in fig 2a and fig 2b.The dimensions of the proposed 

structure is P = Q = 40, S = H = 20 , L1 = L2 = 3 , L4 = 3,L3 

= 15. The material used for the substrate is FR4(ϵr=4.4) an the 

material used for the cubic resonator is ceramic 

material(Al2O3) with ϵr=9.8. In this letter, a cubic shaped 

dielectric resonator antenna was excited using a new Modified 

microstrip feeding to obtain high bandwidth. The proposed 

dielectric resonator antenna has a simple structure and feeding 

technique so design is easy. The results of this DRA show 

improvement in impedance. 

 

III RESULTS AND DISCUSSIONS 

 The existing and proposed structure of the dielectric 

resonator antenna is simulated using Ansoft HFSS simulation 

tool.  
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Fig 3.Reflection coefficient of existing  DRA 
 

 The return loss of the existing DRA for the 

frequency range of 2.5 GHz-4 GHz is shown in fig 2. The 

simulated impedance bandwidth of the DRA is -10dB.the 

bandwidth of the proposed structure is increased. 
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Fig. 3b. 2D Radiation pattern 

 
Fig 3c. 3D view of radiation pattern 

  

 The 2D view and 3D view  radiation pattern  of the 

DRA with  question mark shaped Microstrip feeding   is 

shown in the fig 3b and fig 3c. The reflection coefficient of 

the proposed structure for the frequency range of 2.5GHz-

4GHz is simulated using Ansoft HFSS. 
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Fig 4a. Reflection coefficient of proposed DRA 
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Fig 4b. 
Radiation pattern 

 

 The  reflection  coefficient of the proposed Structure 

with modified microstrip feeding is shown in fig 4a and the 

radiation pattern of the proposed structure is shown in fig 

4b.The simulation result shows that the return loss of the 

proposed structure less compared to the exiting model and it 

is obtained for the range of 3.50-3.55GHz.The impedance 

bandwidth of the proposed structure is  -17dB. 
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IV CONCLUSION 

 Thus in the proposed structure the bandwidth is 

increased and the return loss is reduced compared with the 

existing structure. The proposed dielectric resonator antenna 

has a simple structure and simple feeding technique. The 

simulated results show improvement in impedance and 

reduced return loss. It is mainly used in wireless application. 
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