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Abstract—Experimental study on a cylindrical Dielectric Resonator
Antenna (DRA) using barium titanate (BaTiO3) is presented in this
paper. The antenna is fed with a 50 Ω microstrip transmission line
at frequency around 2.5 GHz. High dielectric constant (εr = 1000)
resonator samples with different thickness are employed. The return
loss, input impedance and radiation patterns are studied. Design
simulation results using CST software also presented.

1. INTRODUCTION

Recently, the dielectric resonator antenna has been proposed as
an alternative to the popular microstrip patch parallel with rapid
progress in microwave communication that demands miniaturization
of microwave circuits. Dielectric antenna have proved themselves to
be ideal candidates for antenna application by offer several advantages
including mechanical simplicity, large impedance bandwidth [6], simple
coupling schemes to all commonly used transmission line [9, 10], very
high radiation efficiency, can be made smaller than conventional metal
antennas and more resistant to proximity detuning when placed close
to another object. DRA can be easily varied by suitably choosing
the dielectric constant of the resonator material and its dimensions
[1, 7]. Dielectric Resonators (DR’s) are preferred because they are
easy to fabricate and offer more degree of freedom to control the
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resonant frequency and quality factor [11]. However, the high Q factor
restricts the bandwidth, which limits its usefulness as an antenna
[8, 12]. Therefore, high permittivity DR’s are preferred in the design
of antenna.

2. ANTENNA CONFIGURATION

The configuration of proposed cylindrical DRA is shown in Fig. 1. It
comprises a DR of diameter D = 14 mm fabricated by using BaTiO3

dielectric materials with relative permittivity εr = 1000 through
conventional ceramic processing. The DR is fed energy by a 50 Ω
microstrip line of width = 2.18 mm and length = 40.13mm by putting
on the top of substrate. The substrate is duroid with dielectric constant
is, εrs = 2.5. SMA connector is soldered to the microstrip line to
provide better matching as shown in Fig. 2. DR’s are varied with
different thickness to get different operating frequency.
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Figure 1. Geometry of dielectric resonator antenna fed by microstrip
transmission line.

3. RESULTS AND DISCUSSION

Fig. 3 show the antenna characteristic for DRA when height H =
2 mm, Fig. 4 show the antenna characteristic for DRA when height
H = 2.5 mm and Fig. 5 show antenna characteristic for DRA when
height H = 3 mm for proposed antenna. From the results, it is clearly
shows that the antenna operates at different resonant frequencies when
the heights of DR are varied. Resonant frequencies for height = 2 mm
∼ 2.787 GHz, height = 2.5 mm ∼ 2.496GHz and height = 3 mm ∼
2.294 GHz.
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The measurement of DRA’s were done by using HP 8720B
Network Analyzer to see reflection and radiation characteristic of the
proposed antenna. Their results are shown in Fig. 6, Fig. 7 and
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Figure 2. Dielectric antenna with SMA connector.

 2.294

(a)

(b)



204 Ain et al.

 

(c) 

Figure 3. Characteristic simulation for H = 2 mm (a) S11 (b)
Radiation pattern (c) 3-D radiation pattern.

(a)
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Figure 4. Characteristic simulation for H = 2.5 mm (a) S11 (b)
Radiation pattern (c) 3-D radiation pattern.

Fig. 8. From the results, it also shows that each height give a different
operation point. Resonant frequencies for height = 2 mm ∼ 2.786 GHz,
height = 2.5 mm ∼ 2.546 GHz and height = 3 mm ∼ 2.231 GHz. Both
simulation and measured results almost same.
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Figure 5. Characteristic simulation for H = 3 mm (a) S11 (b)
Radiation pattern (c) 3-D radiation pattern.
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Figure 6. Characteristic simulation for H = 3 mm (a) S11 (b)
Radiation pattern.
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(b) 

Figure 7. Characteristic simulation for H = 3 mm (a) S11 (b)
Radiation pattern.
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Figure 8. Characteristic simulation for H = 3 mm (a) S11 (b)
Radiation pattern.
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4. CONCLUSIONS

Experimental study on different height of cylindrical DR excited by a
50 Ω microstrip transmission line has been carried out and presented.
The simulations result closely matching with experiment results. The
different thickness of DR gives different resonant frequency. Therefore,
it can be scaled to the desired operating frequency by varying a
thickness of the dielectric resonator. This type of antenna has a big
potential in wireless application such as cellular phone, MIMO wireless
system, WLAN and GPS system. The future works aim at using new
DR materials with different feeder and different position to excite wider
and useful frequency bands.
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