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Abstract

In this thesis, the rectangular dielectric resonator antenna(DRA) is designed and
fabricated for the ISM (Industrial, Scientific, Medical) band at 5.8GHz. As the
theoretical values of resonant frequencies are reported to have the prediction error of

about 7%, the DRA parameters are determined a=12.3mm, b/2=6mm, d=4.3mm and

e,=21 at about 5.4GHz resonant frequency. The microstrip feed line and the
microstrip slot feed line are used to excite the rectangular DRA. The DRA was
analyzed by wusing  the finite element method(FEM) and the finite-difference
time-domain (FDTD) method. In the FDTD method, the stair-stepped transition
method is used to excite the DRA and the second order Mur's absorption boundary
condition is applicated. Calculated results of the DRA with the microstrip feed line
showed that the resonant frequency is about 5.6GHz and the bandwidth is 370MHz
in the FDTD method. In the FEM; Calculated  results of the DRA with the
microstrip feed line showed that the resonant frequency is 5.78GHz and the
bandwidth is 480MHz. Also when the microstrip slot feed line is used, calculated
the resonant frequency is 5.41GHz and the bandwidth is 180MHz. The antenna
characteristics are measured by the vector network analyzer and the spectrum

analyzer.

Measured results of the rectangular DRA with microstrip feed line showed that the
resonant frequency is about 5.79GHz and the gain is 4.7dBi. Also minimum return
loss is about -48dB and the bandwidth is about 580MHz. Measured results of the
DRA with two feeding methods are satisfied the design specifications of the
rectangular DRA for the 5.8GHz ISM band. The DRA with the microstrip feed line is

better than the DRA with the microstrip slot feed line.
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Table 1. Antenna spectifications

characteristics specification
center frequency 5.79 GHz
impedance bandwidth 130 MHz
polarization linear

VSWR(return loss) 2.0 below (-10dB below)

gain 20dBi below
1. 2 Fot
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Table 2. Dimension of designed radiating element

dielectric resonator dielectric temperature
dimension constant | coefficient (257C)
a(mm) b/2(mm) d(mm) €, (ppm/C)
12.3 6 43 21.0 0+20
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Table 3. Specifications of the substrate and the feed line at 5.8GHz

Dielectric constant of substrate € s 4.22
Thickness of substrate t(mm) 1.6
Width of feed line W{(nm) 3.15
Loss tangent tand 0.0255
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Fig. 12. Calculated input impedance of DRA with microstrip feed line by using FEM
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Fig. 13. Calculated input impedance of DRA with microstrip feed line

by using FDTD  method
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Fig. 14. Calculated input impedance using FEM in microstrip slot.
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Fig. 15. Calculated return loss using FDTD method and FEM.
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Table 4. Parameters of microstrip feed line and microstrip slot feed line for

fabricate (DRA : a=12.3mm, b/2=6mm, d=4.3mm, &,=21)

/| —— Stub Feed Line Slot Slot
Parameters Hezg t 2! Length Width Length | Width
mm
F O = Ly (m) | Wy (m) | Ly (m)| Wy (mm)
Microstrip
. 1.6 422 5 3.15 - -
line
Microstrip
1.6 4.22 6 3.15 6 0.38
slot




Fig. 16. Fabricated rectangular DRA with microstrip feed line
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Fig. 17. Measured return loss and input impedance of DRA with microstrip feed line
(a) return loss (b) input impedance
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Fig. 18. Measured and calculated radiation pattern
for DRA with microstrip feed line
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