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ABSTRACT

A new design of a dielectric resonator array isspreed as a wideband radiator having uniform molespo
like radiation patterns. Four cylindrical DRAs aymmetrically packed together around a coaxiabero
which itself is surrounded by another small digieatylinder. The fundamental HE mode in each element
is employed to generate the desired radiation pettd he simulation and measured data are presefe
much as 2.7 dBi peak gain with nearly 30% impeddaedwidth (VSWR<2) has been achieved from an
optimum design occupying 0.12by 0.58 4 surface area.

INTRODUCTION

Dielectric Resonator Antennas (DRA’s) have becoroputar in recent years because of many
advantages they offer [1]. The dominant mode ramhapatterns in most of the probe-fed or slot fed
structures [1], [2] are in the broadside directmnthe elements. Many wireless applications demiand
monopole or monopole-like radiation patterns. Oalyfew handful investigations with DRAs having
monopole-like radiation are available in open étere [3], [4]. There, the DRA elements are annular
dielectric rings axially excited by the centrahdactor of a coaxial probe and the resonating msdeM
01. Normally the bandwidth of those designs is v@nall and the excitation of the DRA is sensitivghe
ring dimensions.

In this paper, we propose a different approacictoexe a uniform monopole-like radiation pattern
from a cylindrical DRA array. The antenna geomesrintuitively conceived by employing the fundanant
HE;14 mode which is very easy to excite and can providdique radiation pattern over the entire azimuth.
The design, which is based on simulation resudtpresented. Nearly 30 % return loss bandwidtk(®
dB) and 2.7 dBi peak gain over the entire operdftieguency range have been achieved . The simnolatid
measured results are presented.

THE ANTENNA GEOMETRY

In the proposed design, four cylindrical DRAs eathsame height; and radius are arranged in a
planar configuration over a metallic ground pla@) and are symmetrically packed together in thetmo
compact fashion as shown in Fig. 1. The array tea centrally by a coaxial probe having its heéigh
above the GP. The central conductor of the probsuisounded by another dielectric cylinder so ftet
boundary just touches each DRA element and helpgditing them. The dielectric constant of the DRA
chosen as 10.2 and that of the central dielec#rit32. This mode of feeding excites the fundanhétiaq
mode in each cylindrical DRA (CDRA) element andsitlear that the composite radiation fields willlify
the radiation in broadside and cause a uniforngabliradiation pattern surrounding the antennatstreic

RESULTS AND CONCLUSIONS
The proposed antenna has been characterized withelp of the simulation and measured results.

Use is made of Ansoft's HFSS V9 to generate tha.dBhbe input impedance and radiation charactesistic
the antenna have been studied for various antearemegters. The experimental results with a prototyp



measured on HP 8510B Network Analyzer are alsoepted. The investigations are executed in several
steps : (i) by optimizing the probe length and wadi(ii) by optimizing the height and radius of @&entral
dielectric ring and (iii) by optimizing the heightnd radius of the DRA elements. For brevity, few
representative results are presented.

Figure 2 shows the S11 values for different prodmegths with the optimum value of the probe
diameter wherd= 9mm appears to be the best choice for the gietrokparameters. The choice of the
dielectric constant value and the height of thetregulielectric ring are critical as revealed frégs. 3 and
4. The quantities, =13.2 andh,= 10 mm appear to be the optimum values to achaveptimum input
impedance response. Nearly 30% impedance band(W@&WR<2) has been recorded for a set of optimum
antenna parameters. Figure 5 shows the measured tess values for a prototype built from a Ecookt
10 and 13 dielectric constant rods. The antennaiéions are given in the figure caption. The retass
curve shows 26% impedance bandwidth (S11<-10dBis iBhin close agreement with the simulation data.
Other parameters remaining same, the CDRA dimerssgarely affects the bandwidth parameter andighis
examined in Fig. 6 for two different CDRA radii.

The radiation patterns of the antenna are showsigs. 7 and 8. The pattern is very similar to that
of an electric monopole and is uniform too over émtire frequency band. The peak gain is foundaiy v
between 2.4 to 2.7 dBi depending on the radiatiequency. However, the bandwidth of the proposed DR
array is approximately double the normal bandwigfttan electrical monopole having its height moranth
two times compared to the proposed DRA. The optinamtenna dimension appears to be 098/ 0.12 .
Thus this low profile DRA antenna should be comnadiic viable and also technically suitable for WLAN
and other wireless communications systems.
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Fig.1. A 4-Element Cylindrical DRA Array fed by @axial Probe : (a)Crossectional Viev
(b)Top view



Return loss (dB)

Return loss (dB)

-10

-15

; )
: z
\ 7
-20 1 1 k=]
{1 R
25 . ' | z
=== 8mm 2
% i = 9mm
’ — ——. 1= 10mm
35 | |
3.0 3.2 3.4 3.6 3.8 4.0 4.2
Frequency (GHz)

0
5 ’§
-10- \ - e /
\ = "~
\ " /,/’ '\\ /
-15 .
\\/ . N
/ o
-20 RS AT e e €,=10.2 N
VI === - =12
25 T —— g,=132
-30 | |
3.0 3.2 34 36 38 40 42
Frequency (GHz)

Fig 2. Return loss versus frequency of a probe- Fig 3 Return loss versus Frequency of a probe-
fed 4-element DRA array with differeng,
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Fig. 4 Return loss characteristics of alémen
DRA array with different heights of central
dielectric.g,=13.2 and other parameters as in
Fig. 3.
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Fig. 5 Measured Return loss versus Frequ
of a probe-fed 4-element DRA.a=10 mm
r=4.15, 2,

h,= 10mm,|
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Fig. 8. Gaig versus anglé for g = 45° at central frequency of t
operating band of a 4-element DRA array studielign 7.f= 3.6 GH.



