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ABSTRACT

This paper presents a dielectric radiator which is capable of radiating in Ultra Wide Band (UWB)
region. This structure can be easily implemented in wireless systems which can be used for medical purposes
and many other fields which are using UWB frequency range. The performances and characteristics of
the miniaturized UWB radiator are proposed to study experimentally. The design parameters for
achieving optimal operation of the radiator and the required frequency for UWB application will also be
analyzed extensively in order to understand its operations.
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I. INTRODUCTION

Ultra Wideband (UWB) wireless communications has been rapidly evolving as a potential wireless
technology. Radiators in UWB range have consequently drawn more and more attention from both
academia and industries worldwide. A competent UWB radiating structure should be capable of operating
over an ultra-wide bandwidth; at the same time, a small and compact structure size is highly desired, due to
the integration requirement of entire UWB medical systems. [1] Another key requirement of UWB structure
is the good time domain behavior, i.e. a good impulse response with minimal distortion. [2] These
requirements are fulfilled by the incorporation of a Dielectric Resonators. Recently there has been
noteworthy interest in the development of novel low cost lightweight people imaging, baggage scanning and
medical imaging techniques using UWB signals as the basis.

This paper focuses on the radiating structure of proper shape and size, which is capable of radiating
in UWB region and thus finds its applicability in the wireless medical systems and estimates the performance
for such applications.

Section | gives introduction about the implementation, section Il gives design and construction of the
UWB radiator, section Ill and IV presents simulation results and conclusion and findings of this research
work.

Il. DESIGN AND CONSTRUCTION
Dielectric radiator is rectangular in shape as it offer more design flexibility since two of the three of
its dimensions canbe varied independently for a fixed resonant frequency and known dielectric constant of
the material, allowinggreater degree of freedom. Thus by choosing
mﬁﬁf\[;fﬁ:m proper dimensions of the radiator, the mode degeneracy problem can
Rest:]nogum‘ Zl_’ be avoided and, in addition, the bandwidth can be optimized. [4].
= Further, Bandwidth enhancementtechniques such as notching
and patching of the dielectric substance has been
employedtorealizelowprofile DRAsandobtain muchwiderbandwidth.
Figure 1 shows the 3D image of dielectric radiator. Its dimension has
been presented in Table I.
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Figure 1.3DViewof UWB Dielectric Radiator

Table I. Design Parameters for the Proposed UWB Radiator

Parameter Dimensions (in
Substrate (er =3.38) 120 x 120 x0.813
Ground Plane 120 x120

Slot 28 x 1.7

Microstrip feed 1.7 x67

DRA (base) (er =35.5) 26x 20 x 10.5
DRA (mount)(er =15) 26 x 20 x 31.5
Notch in DRA (mount) 26 x 10 x 7
Patch 26 x 4

Pec (side wall) 26 x 1x 31.5

. SIMULATIONS

This section gives the simulation results obtained using HFSSv10 (High Frequency Structure
Simulator) software,with the dimensions given in Tablel.

The S11 Vs Frequency plot of UW Bradiator is shownin Figure2 (a).This graph shows that ther adiator
is well matched at frequency of 4.16 GHz and having return loss of-28.28d Band 8.56GHz having return loss
0f-29.05dB. It has-10dB band width in the frequency range of 2.69GHz-9.36GHz which is very close to the
UWBb and.This shows that this design is well suited for the communication system that works in UW Brange.
Figure2 (b)shows VSWRVs frequency curve of the radiator, obtained result is in accordance with the-10dB
band width of the UWB radiator.
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Figure 2(a)S11vs.Frequency Plot of UWB radiator(ReturnLossCurve);(b)VSWRvs.Frequency Plot of UWB

radiator

CONLCUSION
Fromour observations, we conclude that the proposed Dielectric Resonatoris an effective UWB

radiator structure for performance in the Ultra-Wide Band frequency range. The UWB radiator is operational
in the communication band width and thus can be implemented for various wireless system applications
like navigation technology, by proper matching at the desired frequency.The gain of UWBDRA in the-10dB is
found to be 5.1.The multi-frequency configurability ofthe UWB radiator in the entire band width can be
obtained with a universal filter;this possibility will explored in future aspects of our research.
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