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Abstract—In this paper, a rectangular dielectric resonator 

antenna for wireless local area network application is presented. 
By using a single DRA block, multiple modes can be generated by 
introducing a notch on the DRA thus producing multiple 
frequencies. The proposed rectangular DRA with a notch is made 
up from high permittivity (εr=30) Eccostcok HiK material which 
can operate at 2.45GHz, 5.2GHz and 5.8GHz. The antenna has 
been fabricated and tested. A good measurement and simulation 
results in term of reflection coefficient and radiation pattern are 
achieved.   
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I.  INTRODUCTION  
Wireless Local Area Network (WLAN) has undergone a 

rapid development in recent years. The network systems are 
designed to operate at 2.45GHz, 5.2GHz, and 5.8GHz [1]-[3]. 
WLAN requires low cost and compact antenna with sufficient 
bandwidth for its application. There are many papers in the 
literature which work in WLAN application using a microstrip 
antenna and monopole antenna [4]-[8]. Previously, microstrip 
antenna is used because it suits the features well. However 
microstrip antenna suffers from narrow bandwidth and need a 
large size to make it operate.  

Among possible antenna solution, DRA is a good 
candidate to replace the conventional antenna. It is commonly 
understandable that dielectric resonator antenna (DRA) has 
given more advantages compare to microstrip antenna. DRA 
offers several attractive features which able to meet the 
requirement for WLAN [9]-[13]. Some work on DRA for 
WLAN application is found in [14]-[15]. However, the DRA 
only operate in single frequency. In order to improve, dual-
band DRA is introduced in [16]. It is based on the slot hybrid 
antenna. However the works only have been done at dual 
frequency.  

Here we proposed a single DRA with a notch that can 
operate at multiple frequencies which are 2.45GHz, 5.2GHz, 
and 5.8GHz. 

II. ANTENNA DESIGN 
Fig. 1 shows the geometry of the rectangular dielectric 

resonator antenna (DRA). This proposed antenna has a 
dimension of 19.7 x 19.7 x 10.5 mm3 (a x b x d) with 
dielectric constant of 30. It is mounted on FR4 substrate with 
dielectric constant of 4.6 and it has a thickness of 1.6mm. The 

size of the substrate and copper metallic ground plane is 38 x 
38 mm2.    

The notch is created in the middle of DRA (along the x-
axis) to introduce multiple modes which resulted with multiple 
frequencies. The notch parameter (Wn and Hn) plays an 
important role to control the resonant frequency as well as the 
bandwidth of the antenna. 

This rectangular DRA is coupled directly into a 50Ω 
system since it is fed by a coaxial probe located at axis of 
DRA wall. In the following, the parametric study of DRA has 
been carried out. 

 
(a) 

 
(b) 

Fig. 1.  The proposed Notched DRA (a) Geometry of the 
proposed antenna (b) Side view 

III. PARAMETRIC STUDY 
In order to produce multiple frequencies antenna and 

further enhance the result of reflection coefficient, extensive 
optimizations are conducted. The commercial Computer 
Simulation Technology (CST) Microwave Studio package is 
used for the analysis. It used finite integral technique (FIT) - 
based electromagnetic (EM) simulation. The effect of tuning 
the notch parameter is discussed. 

A. Notch Width Variation 
Fig. 2 shows the reflection coefficient for different notch 

width. The value of Wn is increased from 2mm to 4mm. As can 
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be seen from the figure, increasing the notch width will result 
in frequency shifting especially at the upper frequency. When 
Wn is equal to 3mm, it gives the best reflection coefficient plot 
compare to the others. In this situation, the antenna able to 
operate at 2.45GHz, 5.2GHz and 5.8GHz. 

 
Fig. 2.  Reflection coefficient as a function of frequency for 
Wn = 2mm, 3mm, and 4 mm. 

B. Notch Height Variation 
In the next step, the effect of notch height on the reflection 

coefficient is analyzed. Fig. 3 shows that by increasing the 
value of Hn from 4.5mm to 6.5mm, only the higher 
frequencies are changed while at the lower frequency remains 
the same. It can be seen that the best value of Hn (5.5mm) 
provides the antenna to operate at the interested WLAN 
application which are 2.45GHz, 5.2GHz and 5.8GHz. 

 
Fig. 3.  Reflection coefficient as a function of frequency for Hn 
= 4.5mm, 5.5mm, and 6.5mm. 

C. SMA Connector Height Variation 
Since the DRA is fed with coaxial probe, the height of the 

SMA connector will also affect the reflection coefficient of the 
antenna. Fig. 4 presented the reflection coefficient plot when 
SMA height is increased from 3.635mm to 5.635mm. It was 
found that when SMA height is equal to 3.635mm, the 
reflection coefficient plot is degraded and more resonant 
frequency appears. The result for the rest value of SMA height 
shows some similarity. Fortunately, SMA height equal to 

5.635mm is chosen which able to make the notch DRA 
operates at the interested WLAN frequencies. 

 
Fig. 4.  Reflection coefficient as a function of frequency for 
SMA height = 3.635mm, 4.635mm, and 5.635mm. 

IV. RESULT AND DISCUSSION 
Table 1 represents the final dimension of the proposed 

antenna after the optimization process. The DRA prototype is 
fabricated and measured and the photograph of the DRA is 
shown in Fig. 5. 

Fig. 6 shows the measured and simulated reflection 
coefficient of the DRA. A reasonable agreement can be 
observed between the results. However, there is slightly 
frequency shifting at 5.2GHz, which might come from 
fabrication uncertainties.  

The antenna can operate at 2.45GHz, 5GHz and 5.8GHz, 
which the measured 10dB impedance bandwidths are 6.02%, 
2.7%, and 2.6% respectively. 

 
Fig. 5.  Fabricated prototyped DRA. 

 

Table 1.  Fabricated prototyped DRA. 
 

Parameter Description Value (mm) 
W Width of substrate 38.0 
L Length of substrate 38.0 
a Width of DRA 19.7 
b Length of DRA 19.7 
d Height of DRA 10.5 
Wn Width of notch 3.0 
Hn Height of notch 5.5 
h Height of substrate 1.6 
Mt Thickness of copper 0.035 
εr Dielectric constant of DRA 30.0 
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Fig. 6.  Measured and simulated reflection coefficient of DRA. 

 

The radiation pattern of the DRA was measured inside an 
anechoic chamber with the transmitting field provided by the 
horn antenna. Fig. 7 shows the H-plane and E-plane radiation 
pattern of the DRA. 

The simulated and measured radiation pattern agrees with 
each other well. At the frequency of 2.45GHz and 5.8GHz the 
radiation pattern is almost omnidirectional with both gain of 
4.7dBi while at 5.2GHz the gain is 6.9dBi. 

 

 

 
Fig. 7.  Measured and simulated radiation pattern of DRA for: 
2.45GHz (a) and (b); 5.2GHz (c) and (d); 5.8GHz (e) and (f). 

V. CONCLUSION 
Triple-band DRA for WLAN application has been 

proposed and fabricated. The DRA is able to operate at 
multiple frequencies which are 2.45GHz, 5.2GHz, and 
5.8GHz. This paper presents a design for novel multiple 
frequencies DRA for WLAN application. It is shown that by 
introducing a notch on the rectangular DRA, triple-band 
frequencies can be achieved, which are 2.45GHz, 5.2GHz and 
5.8GHz.  A prototype of the antenna was fabricated. This 
notched DRA can give a monopole-like radiation pattern at 
2.45GHz and 5.2GHz. While at 5.2GHz, the pattern is more 
like a dipole. 
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