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Abstract: A simple frequency tuned triangular shaped DRA for LTE/WWAN, WLAN and C band applications is presented 

here. The DRA is capable of frequency tuning at different narrowband i.e. 2.235 Ghz to 2.658Ghz and give constant 

wideband from 5.55Ghz to 7.38Ghz. The antenna is of compact size having dimensions 50×50×20mm3. Three conducting 

strips are attached on three sides of DRA. Frequency tuning characteristics is achieved by using capacitors which is 

connected to the feed network by dc slot line.  The measured and simulated results are applied to demonstrate the 

performance of the proposed antenna.      

 

Keywords: Dielectric Resonator Antenna, Capacitor, Reconfiguration etc. 

 

I. Introduction 

From the last three decades, antennas using dielectric materials of high permittivity as a radiating elements gain extensive 

attension due to various properties like, small electrical size, high radiation efficiency, ease of excitation, easy fabrication and there 

availability in different shapes[1-3]. Simultaneously there were various feeding techniques are available that can be used to excite 

dielectric resonators such as coaxial probes[4], microstrip feed lines [5] and coplanar waveguides [6]. DRA provides flexibility in 

design with various parameters like shapes, aspect ratio, permittivity, size etc [7]. 

Now a days, the most important factor is to study and design multifunction antennas that operates at several frequencies, 

generates several patterns and shows different polarization. One of most important property is frequency tuning which makes 

antenna operates at different frequency ranges without making changes in its physical properties. Thus there have been various 

investigations are done on frequency tuning antenna [8-10]. 

Few designs of reconfigurable DRAs using various frequency tuning method have been write in the current text[11-15]. 

For example length and positions of parasitic strips [11] and slots[12] can be used to attain frequency tuning property of DRAs. In 

[13] frequency tuning is attained by changing the height of water filled plastic tubes as a resonator. Though, these types of DRAs 

work low frequency that is below (1Ghz) because of the increase dielectric losses at higher frequencies [14]. Alike this, the authors 

in [15] used conducting walls those connected to the ground plane by conducting switches but this also remains too large.  

To achieve reconfigurability various electronic devices such as capacitor, pin diode, micro electromechanical system 

(MEMS) switches and field effect transistors (FETs) are used to make discrete frequency tuning [15-16]. MEMS switches have 

certain disadvantages like poor reliability and not cost effective [17]. It is known that pin diodes and capacitor provides several 

advantages such as cost effective devices, low loss, good isolation, high switching speed, ease of achievement and small in size. 

Moreover, they use low power levels to control large RF signals [15]. 

In this design, a compact frequency reconfigurable triangular shaped dielectric resonator antenna is presented. Here 2 capacitors 

are used as switching element which  provide multiple bands of frequency as we change the value of capacitor. These capacitors 

connected with a feed line network using dc line. Hence different narrow band  and a constant wide band are obtained. 

 

II. ANTENNA DESIGN AND  PARAMETRIC  STUDIES 
The proposed triangular dielectric resonator antenna is excited by simple microstrip feed line and three vertical strips are 

used to obtain better -10dB impedance bandwidth. The antenna geometrical values are listed in parametric Table I. The radiator 

part of the designed antenna consist of triangle shape roger material having permittivity of εr =9.8 with a side of ‘a’ and height ‘h’. 

The whole antenna geometry is placed on FR4 lossy substrate of εr  =4.3, under which we placed a L×B mm2 
 
   ground plane. To 

excite the dielectric resonator three vertical strips are used of different length on each side of triangular dielectric resonator. To 

achieve reconfigurability or frequency tuned characteristics two capacitors are connected to the feed line with help of dc load line.   

The schematic view of proposed antenna is shown in Fig. 1.  
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Fig. 1.Schematic diagram of the proposed reconfigurable dielectric resonator antenna. a) Top view b)&c) are the 3-D view of the 

antenna structure showing corresponding parameters 

The proposed antenna structure is simulated using cst simulation software.   

http://www.ijsdr.org/


ISSN: 2455-2631                                                 © July 2018 IJSDR | Volume 3, Issue 7 

 

IJSDR1807021 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org 128 

 

 
RESULT ANALYSIS 

 

Using triangular shaped dielectric resonator with 𝜀r =9.8 gives antenna of compact size by using metallic vertical strips, 

we find that the value of return loss is good enough i.e. below -10 dB and the range of frequency is also increases. Furthermore, 

using dielectric resonator gain, efficiency and VSWR is also increases. By using capacitors we get reconfigurability i.e. band of 

multiple frequencies. 

CST microwave studio software based on finite integration technique, is used for the design and parametric study of the 

antenna. Figure 2 shows the simulated |S11 | results for different frequencies that are obtained on different value of capacitors.  The 

values of capacitor varies from 0.6pf to 1pf and the narrowband frequencies varies from 2.6Ghz to 2.25Ghz and a constant frequency 

range of  wideband is from 5.55Ghz to 7.38Ghz.  

The obtained gain at different narrowband states varied between .628 dB to 1.9 dB. 

Antenna works between 2.24 and  2.57Ghz is applicable for 2.4Ghz WLAN, LTE 2300/2500 Mhz and the narrowband mode 

operates between 2.55 to 2.71Ghz is achieved to support the LTE 2.6 Ghz application. 

Figure 3 shows simulated radiation pattern of the proposed antenna using capacitors over the impedance bandwidth. It is 

noticeable that designed antenna produced linear polarization in all narrowband. 

The overall  radiation efficiency of the antenna is between 65 to 71 percentage which is good in designing aspects. 

 
Figure 2 (a) 
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Figure 2 (b) 

Figure 2 (a) shows the S11 curve in whole  band . (b) shows S11 curve in narrow band range. 

 

 

 
Figure 3 (a) 
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Figure 3 (b) 

 

 
Figure 3 (c) 

Figure 3 shows the radiation pattern of the proposed antenna  E plane at different frequency band. (a) at f=6.5 Ghz . (b) at f= 6.8 

Ghz. (c) at f=7.2 Ghz 

CONCLUSION 

A triangular shaped dielectric resonator antenna was presented to support a constant wideband operation and small narrowband 

operations. In this design, we studied a reconfigurable DRA with a low volume of 50×50×20mm3 with a feed of simple microstrip 

line. The two capacitors used here works as  a switching device which gives different narrowband in operation. This antenna is able 

to support WLAN, LTE, WWAN and C-band applications.  
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