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Abstract This paper presents a dual band frequency antenna by using an 
elliptical dielectric resonator antenna. We describe an elliptical dielectric resonator 
antenna on a ground plane. Dual bands are obtained by utilizing two coaxial feeds 
on two sides of the elliptical DRA. A simulation result of the retum loss and the 
radiation characteristic of the elliptical DRA is included. 

1. Introduction 

In recent years dielectric resonator antennas (DRAs) have been widely studied 
by many researchers [l-21. The features and flexibility of DRAs antennas are their 
high radiation efficiency, large bandwidth, simple coupling, low cost, small size 
and so on. In this paper, we present a dual band antenna by using a single elliptical 
DRA. The elliptical DRA is fed by two coaxial cables, and the dual frequency is 
designed. The size, retum loss and radiation pattems of the elliptical DRA are 
simulated shown in the paper. All simulation results in this paper are based on the 
full wave analysis of finite element methods through the commercial software 
HFSS [3]. 

2. Antenna Structures 

In order to generate the dominant modes(HEM1 I 6 )  of cylindrical DRAs [4],  we 
choose two ports to excite different frequency, and by using two ports to receive 
different frequency signal, we can omit the diplexer in the circuit. Figure 1 and 
Figure 2 show the geometry of the elliptical DRA on the ground plane. The relative 
permittivity &,of the elliptical DR is 37 and the ground plane is 50.8" x 50.8mm. 
The long radius (R) of the elliptical antenna is 15" for exciting the lower 
frequency while the short radius (r) of the elliptical DRA is 4.6" for exciting the 
upper frequency. The height (H) of the DR is 9mm and the DR is fed by two 50 R 
coaxial cables with the same phase. Probe of Port 1 is bent at the top comer of 
DRA and extended 4mm inward to match the 50 R impedance. While the probe of 
of Port 2 is 5mm, less than the elliptical DRA height, for impedance matching. 

3. Results 

The retum loss of the elliptical DRA fed by two coaxial cables is show in Figure 
3. The long axis is resonant at 2.44GHz, and the short axis is resonant at 3.36GHz. 
The pattem of an elliptical DRA fed by Port 1 to excite lower resonant frequency is 
equivalent to that of a magnetic dipole lying along x axis and its H-plane (xz-plane) 
and E-plane (yz-plane) are respectively shown in Figure 4 and Figure 5 .  The max 
directivity of the lower resonant frequency is 4.9 dBi. In this case, the mode of the 
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lower frequency is HEMI I 6 .On the other hand, the pattem of an elliptical DRA fed 
by Port 2 to excite upper resonant frequency is equivalent to that of a magnetic 
dipole lying along y axis and its E-plane(xz-plane) and H-plane(yz-plane) are 
respectively shown in Figure 6 and Figure 7. The max directivity of the upper 
resonant frequency is 6.1 dBi. In this case, the mode of the upper frequency is also 
H E M I I ~ .  

4. Conclusions 

This paper presents a simple structure with dual bands and the performance of 
the elliptical DRA. The elliptical DRA size is compact and easy to manufacture. 
Moreover, impedance match is also solved by extending or shortening the probe of 
each port. According to the applications, users can choose suitable elliptical radius 
to generate desired frequency and tune the length of each probe to match well. 
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Elliptical DRA R=15 

Fig. 1: Top view of the elliptical DRA 

Ground plane: 50.8x50.8 
unit: mm 
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Fig. 2: Side view of the elliptical DRA 

Rem 1965 vs. freqency 
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Fig. 3: Retum loss vs. fkequency of Port 1 and Port 2 
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Fig. 4: H-plane pattern of the elliptical Fig. 5: E-plane pattern of the elliptical 
DRA at 2.44GHz DRA at 2.44GHz 

Fig. 6: E-plane pattern of the elllptlcal Rg. 7: H-plane pattern of the elliptlcal 
DRA at 3.36 GHz DFL4 at 3.36 GHz 
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