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Abstract 
 

In the field of wireless communication, reduced and productive radiators are important 
this can be achieved by Dielectric Resonator Antenna (DRA). This is the attractive 
feature of DRAs which made them popularize in communication technology. In this 
endeavor, new sort of DRAs proposed for standard remote applications like radars and 
satellite communication field in sustainable environment. In this proposed work, the  
composed and tiny shaped DRAs are stimulated by using fundamental scaled 
downscale strip energize opening coupling strategy works over x-band, running from 
7.12GHz to 8.29GHz, having helpful features (less spillage of radiation, diminishing 
eco, working at to an extraordinary degree high frequencies). The decreased CDRA is 
covering the full frequencies at 8.04GHz with - 16db and a half split tube formed is 
covering the resonating repeat at 9.2525 with - 11db. Receiving wire offers minimum 
return setback which covers satellite applications, 5G applications in near future 
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1 Introduction 
       Communication is one of the rapid growth industries in today. There are lot of 

antennas are designed so far wireless communication. The Dielectric Resonating 
Antenna is most suitable for wireless communication because they have high radiation 
efficiency, high impedance, low profile, flexible feed arrangement, simple geometry, 
small size. It is easy to design and it can also provide different radiation pattern. The 
rectangular, cylindrical and hemispherical are most preferred design for fabrication of 
DRA. 
 
2 Related Works 

A Sadiq Batcha et al. [1] proposed a Dielectric Resonator Antenna (DRA) for 
various wireless applications with different methods to increase bandwidth such as 
single stacked DRA structures. By stacking the DRA more bandwidth can be 
achieved. Kwok WA Leung et al. [2] explained the basic characteristics of dielectric 
resonator antennas (DRAs), emphasizing the effect on form factor and their resonance 
(operating) frequencies. Marius Gabriel et al. [3] proposed the design of rectangular 
DRA with a slot feed for industrial, scientific and medical (ISM) radio bands 
applications and illustrated the effect of slot feed DRA. The proposed model is 
applicable for WLAN applications with frequency band 2.4 - 2.5 GHz or 5.725 - 5.875 
GHz. Bin Li et al. [4] found that the fundamental TE111 mode, with the higher-order 
TE113mode, is possible to design a wide-band LP DRA while in previous studies of the 
LP rectangular DRA, the fundamental TE111 mode only has received much attention.  

Kranti Kumar Katare et al. [5] presented pattern diversity scheme based on 
Dielectric resonator antenna (DRA) and parasitic directive array on exciting DRA. 
Their model offers uniform gain of -4.8 dBi with beam steering along the entire 
azimuth plane. But due to the effects of ground plane, beams are tilted by - 45 0 from 
ground plane. Mian Shahzad Iqbal et al. [6] designed a DRA for medical applications 
and is tested on a homogenous numerical phantom modeling a human arm.  The 
volume of DRA is reduced with multi-segment dielectric, by adding a finite planar 
conducting wall. Kanika Aggarwal et al. [7] designed a stacked dielectric resonator 
antenna (DRA) structure with 3 different boxes that are rigorously analyzed from the 
modal perspective. Abhishek Pandiya et al. [8] presented an annular shape microstrip 
feed that has been used to excite a hybrid mode in ring dielectric resonator antenna. It 
has been achieved 10 dB impedance bandwidth of 71.1% at the center frequency of 
5.35 GHz with consistent radiation pattern throughout the operation bandwidth of 
3.2GHz–7.23GHz 

 

3 Materials and Methods 
3.1 Materials 

  Dielectric Substrate: FR4 (high loss, low gain antenna, cheap, easy 
availability); low loss and low permittivity (RT Duroid 6002, PTFE, high gain 
antennas); portable mobile (RO4730, high performance, low weight, low permittivity, 
low loss, low distortion); ceramic (Rogers RO 3200, low cost, GPS patch antenna) 
etc..  To improve the electrical and mechanical stability the dielectric materials are 
used.  

 A substrate can enhance antenna’s radiation capability. Microstrip line and 
Ground: Copper, Silver or Gold. Silver has higher conductivity than copper or gold. 
But copper is much harder than the other two. Alas, copper is highly reactive. Copper 
is cheap. 
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3.2 Design Methodology 
The main components for constructing DRA are Substrate, ground material, 

substrate and some dielectric resonating material. The DRA can be used for wireless 
applications because of its characteristics. It can be available in various shapes. By 
bandwidth enhancement techniques and changing the shape of the DRA we have 
designed the antenna (Cylindrical Dielectric Resonator Antenna) and its many 
advantages over other shapes. 

 
3.3 Design of Cylindrical Dielectric Resonator Antenna 

The Analysis and the performance of Dielectric Cylindrical Resonator Antenna 
which is designed and placed above the ground plane which has dimensions, Length 
=35 mm, width =40 mm and thickness 1 mm. The material taken for DRA is FR4 
(lossy) with dielectric constant 4.3 as the FR4 material is of very low cost compared to 
other available materials. The method of excitation used is probe fed mechanism with 
probe radius 0.6mm, centre positioned to DRA and length of the probe is 11.5 mm.      

As it was specified over, the CDRA reverberation recurrence is an element of its 
angle proportion as is communicated in the accompanying conditions. These 
conditions can be utilized as a part of request plan another tube shaped dielectric 
resonator radio wire working at a particular reverberation. In alternate ways, these 
conditions can be utilized as a part of request to portray to existent one. In the 
accompanying  

 
condition "f0" speaks to the reverberation recurrence; εr the dielectric steady of 

the dielectric resonator radio wire; "Dc"speaks to the measurement of the round and 
hollow and "hDRA" speaks to its stature "c" speaks to the light speed in the free space; 
"α" speaks to the span of the barrel; and alternate factors are the same with respect to 
conditions. 
 

                                (1) 

                                              (2) 
 

The proposed DRA is investigated utilizing HFSS. The mimicked return-loss 
(S1, 1) of the Cylindrical DRA plotted against recurrenceFigure1. By varying the 
dimension of the antenna, we can make changes in the resonant frequencies without 
any difficulties. The proposed antenna is achieved. 

 The last reduced CDRA is covering the frequencies at 8.04GHz with - 16db and 
half split tube shaped is covering the resounding recurrence at 9.2525 with - 11db. 
 

3.4 Design of Half Split CDRA  
Antennas are incorporated with rectangular and cylindrical DRA fed by a T 

shaped micro strip line feed which is supported by a 50×50×1.6 mm3substrate with 
relative permittivity of ε�= 4.4 of material FR-4 Epoxy. The RDRA with relative 
permittivityε� = 34 and loss tangent tan δ = 0.002 has a dimensions of length L�= 
11.95 mm, width	W�= 22.5 mm, and a height H�= 5.55 mm respectively and CDRA 
has radiusR� = 9 mm and Height H� = 6mm with relative permittivity ε� = 34 and loss 
tangent tan δ = 0.002.  
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A PEC conductor with a size of 50 × 50 × 0.035 mm3is applied on the bottom 

plane of the FR-4 Epoxy substrate. Designed antenna has been acted through analysis 
for operations in x-band frequency. The Figure1.
 

              

 
The Figure2.shows the design 
 

 
4 Results and Discussions 
4.1 Cylindrical DRA 
4.1.1 Return-loss 

The proposed DRA is investigated utilizing HFSS. The mimicked return
(S1, 1) of the Cylindrical DRA plotted against recurrence
dimension of the antenna, we can make changes in the resonant frequencies without 

 

A PEC conductor with a size of 50 × 50 × 0.035 mm3is applied on the bottom 
4 Epoxy substrate. Designed antenna has been acted through analysis 

band frequency. The Figure1.shows the cylindrical DRA 

 
      

Figure 1. Cylindrical Dielectric Resonator Antenna 
 

 

 

Figure 2.Half Split Cylindrical DRA 

The Figure2.shows the design of half split cylindrical DRA 

Results and Discussions 

The proposed DRA is investigated utilizing HFSS. The mimicked return
(S1, 1) of the Cylindrical DRA plotted against recurrenceFigure1. By varying the 
dimension of the antenna, we can make changes in the resonant frequencies without 

A PEC conductor with a size of 50 × 50 × 0.035 mm3is applied on the bottom 
4 Epoxy substrate. Designed antenna has been acted through analysis 

The proposed DRA is investigated utilizing HFSS. The mimicked return-loss 
Figure1. By varying the 

dimension of the antenna, we can make changes in the resonant frequencies without 
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cylindrical dielectric resonator antenna the return loss should be less than 10dB at 
wireless frequency.  The last reduced CDRA is covering the frequencies at 8.04GHz 
with - 16db and half split tube shaped is covering the resounding recurrence at 9.2525 
with - 11db.The Figure3. Illustrates the S1,1 parameter of CDRA 
 

 
4.1.2 Radiation Pattern Characteristics

The emulated field radiation of E and H
up in Figure4. The reproduced radiation plans repeat at 8.04 GHz with 
second band at 9.37-10.1 GHz with 
. 

 
Figure 4.radiation pattern of gain( Theta/degree vs .dBi) 

 
4.2 Half Split CRDA 
4.2.1 Return-loss 

In these DR antennas, the transmitted signal reflected energy is find through 
the Return Loss (impedance bandwidth S11) as shown in the figures below. VSWR 
ratio is nothing but power reflected from Antenna. The 
using HFSS. The return loss (S1,1) of the Half split DRA is plotted against the 
frequency Figure5. By varying the length of the probe, we can easily stretch the 
change of the resonant frequencies. The proposed antenna is achieved a
frequencies at 9.04GHz with 
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cylindrical dielectric resonator antenna the return loss should be less than 10dB at 
The last reduced CDRA is covering the frequencies at 8.04GHz 

f split tube shaped is covering the resounding recurrence at 9.2525 
11db.The Figure3. Illustrates the S1,1 parameter of CDRA  

 
 

Figure 3. S1,1 parameter of CDRA 

Radiation Pattern Characteristics 
The emulated field radiation of E and H-plane of proposed DRA are showed 

up in Figure4. The reproduced radiation plans repeat at 8.04 GHz with -
10.1 GHz with - 10.34 .dB, third at 11.27-11.9 GHz with

 

.radiation pattern of gain( Theta/degree vs .dBi) CDRA 

In these DR antennas, the transmitted signal reflected energy is find through 
the Return Loss (impedance bandwidth S11) as shown in the figures below. VSWR 
ratio is nothing but power reflected from Antenna. The proposed DRA is analyzed 
using HFSS. The return loss (S1,1) of the Half split DRA is plotted against the 
frequency Figure5. By varying the length of the probe, we can easily stretch the 
change of the resonant frequencies. The proposed antenna is achieved a
frequencies at 9.04GHz with - 11db in the half split CDRA. 
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any difficulties. The proposed antenna is achieved.     By designing a compact 
cylindrical dielectric resonator antenna the return loss should be less than 10dB at 

The last reduced CDRA is covering the frequencies at 8.04GHz 
f split tube shaped is covering the resounding recurrence at 9.2525 

of proposed DRA are showed 
- 16 dB, 

11.9 GHz with-10.2dB. 

In these DR antennas, the transmitted signal reflected energy is find through 
the Return Loss (impedance bandwidth S11) as shown in the figures below. VSWR 

proposed DRA is analyzed 
using HFSS. The return loss (S1,1) of the Half split DRA is plotted against the 
frequency Figure5. By varying the length of the probe, we can easily stretch the 
change of the resonant frequencies. The proposed antenna is achieved at  the 
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Figure 5. S1, 1 parameters of half split. 
 

4.2.1 Radiation Pattern Characteristics 
The reproduced far field radiation instances of E and H Planes of the proposed 

rectangular shaped DRA are appeared in Figure 6a and 6b. The radiation diagrams at 
full rehash (9.2525GHz) demonstrated that the E-Plane radiation design is broadside 
way against rehash and H-Plane in Omni-directional. it pick up peak gain of 5.2DB 
which is shown in Figure7. 
 

 
Figure 6 a. Input radiation pattern of Half split CDRA 

 

 
 

Figure 6 b. Output radiation pattern of Half split CDRA 
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Figure 7.Gain of Half split CDRAs 

 
The above designed compact CDRA with resonant frequency at 9.25GHz a useful for 
applications like WLANs etc. But the requirements of the lower frequencies and 
enhanced bandwidths for various applications like satellite and microwave 
communications have to be meet by our designs. 
By further reducing the volume and changing different shapes of DRAs we can further 
make them radiate at lower frequencies somewhere near 8GHz to 11GHz and so on. 
Now by taking the previously designed half CDRA, we further reduced the volume of 
CDRA by trying different shapes 

 

5 Conclusion 
The designed DRAs will works in the range of 8-11GHz frequency and a 

multi band configuration is presented in these DRAs. It consists of a rectangular and 
cylindrical DRAs excited by T shaped micro strip feed line. The proposed DRAs have 
a potential to work in wideband applications operating at X-band. As per the proposed 
design, HFSS results will give better than CST based results and RDRA gives best 
results than CDRA. By designing arrays and by altering the feed mechanisms through 
this DRAs, and Gain factor will increases. Conservativeness of Cylindrical Dielectric 
resonator receiving wire has been considered in this endeavour. Movements on the 
social affair mechanical get together parameters are additionally enlightened. Another 
round and empty dielectric resonator gathering mechanical assembly is recognized by 
using FR4 material. We have formed by test supported feeding procedure. The copied 
result exhibits that the sketched out receiving wire offered resonating repeat at 
8.04GHz. In order to have viable and enhanced transmission limit, the best procedure 
for downsizing of DRA is size to volume reducing and metallization of the face 
commonly known as Image Theory. By applying this down sizing framework, the 
proposed receiving wire achieved 3.47db get. The last lessened CDRA is covering the 
full frequencies at 8.04GHz with - 16db and half split tube shaped is covering the 
reverberating rehash at 9.2525 with - 11db percent of impedance exchange speed from 
8GHz to 11 GHz. Regardless, the essential of the lower frequencies and overhaul 
information exchange capacities with respect to various applications like satellite and 
microwave correspondences must be meet by our layouts, So, the last littler CDRA is 
made which has the resonating frequencies at x band which covers radar and satellite 
applications, 5G applications in not all that far off future 
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