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Analysis and Design
of Rectangular Dielectric Resonant Antenna

Won-Ryul Kim*, Kwoun-Ig Lee*, Seong-Wook Hong** and Heung-Soo Kim***

ABSTRACT

In this paper. the rectangular dielectric resonant antenna(DRA) in the microstrip slot feed line is analyzed.
Microstrip slot feed line parameters are calculated and then the microstrip slot feed line is designed by using

the parameters. Also the rectangular DRA having a value of &,=37.84 is invented for the transmission

frequency bandwidth in the range of 2.37GHz to 2.40GHz for WLL(Wireless Local Loop) base station. The
result showed that the return loss was about -42dB and that radiation pattern was simular to magnetic dipole’s.

The resonant frequency of simulation result of rectangular DRA which was designed with the value of &,

=37.84 was obtained an error of less than 3 percent in comparison with the theoretical resonant frequency.
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Fig. 1 Microstrip-slot excitation of TEj,; mode of a rectangular DRA
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Table L Theoretical and simulate resonant frequencies of TEf;, mode of microstrip slot coﬁpled rectangular DRA

a b/2 d Resonant Frequency (GHaz) o
Er (mm) {mm) (mm) Theory Simulation Error(%)
3784 8.77 3.51 8.77 4.88 478 2.05
37.84 9.31 4.60 9.31 415 421 1.45
37.84 8.60 8.60 2.58 5.07 5.19 2.37
37.84 8.77 8.77 3.51 452 4.50 0.44
Table 2. Parameters of microstrip slot feed line DRA : a=18mm. b/2=8.675mm, d=10mm. &,=37.84)
e Slot Stub Feed Line Feed Line
i Slot .
Parameters Height Permittivity Length . o Length Length - Width
H Ep Width w;
Lg S, fL W
value 1.6mm 10.2 8.95mm | 0.93mm 4.5mm 31.68mm 1.5mm
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Fig. 3 The result of simulation designed using Table 2.
(a) Input impedance (b) Return loss (¢) Smith chart
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Fig. 4 Radiation pattern of simulation result designed
using Table 2. : (a) E(xy)-plane radiation
pattern (b) H(yz)-plane radiation pattern
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