
 

Experiment No. 7 

 
 

Aim -To design and simulate cylindrical dielectric resonator antenna at resonating 

frequency 3.5 GHz 

Materials Required -CST Software 

Theory - 

A cylindrical dielectric resonator antenna (DRA) is an innovative and efficient type of 

antenna that leverages the properties of dielectric materials to achieve desirable 

radiation characteristics. This antenna consists of a cylindrical-shaped dielectric 

material, often ceramic, which is excited by an external feed or a probe. The 

cylindrical DRA exploits the resonant properties of the dielectric material to efficiently 

radiate electromagnetic waves. When the dimensions of the cylindrical DRA are 

carefully chosen to match the wavelength of the desired frequency, resonance occurs, 

leading to enhanced radiation efficiency and bandwidth. 

 

One of the significant advantages of cylindrical DRA is its compact size compared to 

traditional antennas. Its cylindrical shape allows for a reduced footprint, making it 

suitable for applications with limited space constraints. Additionally, cylindrical DRAs 

exhibit low-profile designs, making them suitable for integration into various wireless 

communication devices and systems. 

 

Furthermore, the dielectric material within the antenna helps focus the electromagnetic 

energy, enhancing radiation efficiency and reducing the antenna's sensitivity to nearby 

objects and ground planes. This feature is particularly valuable in applications where 

isolation from environmental factors or interference is crucial. 

 

In summary, cylindrical dielectric resonator antennas offer an innovative solution for 

achieving compact, efficient, and low-profile antennas in modern wireless 

communication systems. Their reliance on dielectric resonant properties allows for 

improved radiation efficiency and reduced sensitivity to surrounding objects, making 

them a valuable choice for a range of communication applications. 



 

Formula -  

The design of a cylindrical dielectric resonator antenna (DRA) involves several 

parameters, and specific formulas may vary based on the exact geometry and 

configuration of the antenna. However, I can provide you with some general 

information and formulas commonly associated with cylindrical dielectric resonator 

antennas: 

The resonant frequency of the cylindrical DRA can be estimated using the following 

formula: 

 

   where: 

   f is the resonant frequency, 

   c is the speed of light, 

   εr is the relative permittivity of the dielectric material, 

   V is the volume of the cylindrical DRA. 

 

Procedure - 

Designing a Cylindrical Dielectric Resonator Antenna (DRA) using CST Microwave 

Studio (CST MWS) or similar electromagnetic simulation software involves several 

steps. Below is a general procedure for designing a cylindrical DRA, along with 

measurements you can perform in CST: 

Step 1: Define Specifications 

● Determine the operating frequency (f0) of the cylindrical DRA. 

● Specify the desired radiation pattern characteristics (e.g., gain, beamwidth). 

● Decide on the material properties of the dielectric resonator (permittivity and 

loss tangent). 

● Choose the size and shape of the cylindrical DRA. 

Step 2: Initial Design 

● Create a new project in CST MWS. 

● Choose the appropriate solver and set up the simulation environment (e.g., 

3D, frequency domain). 

● Start with an initial design of the cylindrical DRA based on your 

specifications. 

 



 

Step 3: Simulation and Optimization 

 

● Simulate the initial design to obtain the antenna's radiation pattern, impedance 

matching, and other relevant characteristics. 

● Use the optimization tools in CST to fine-tune the DRA parameters (e.g., 

size, shape) to meet your specifications. 

● Iterate the optimization process until the desired antenna performance is 

achieved. 

 

Step 4: Manufacturing and Fabrication 

●  

● Once you have a finalized design, export the layout or design specifications 

for fabrication. This may include generating manufacturing drawings or 

specifications for the dielectric resonator. 

● Select the appropriate materials for constructing the cylindrical DRA, 

considering the dielectric properties specified in your design. 

● Step 5: Simulation Validation 

● Import the fabricated cylindrical DRA structure into CST MWS for 

validation. 

● Simulate the fabricated DRA to compare the actual performance with the 

simulated results. 

● Adjust any discrepancies between simulation and measurement by fine-tuning 

the physical design if necessary. 

● Design and Measurement - 

 
 

 

Name Values 

Substrate 40 X 40 mm 

Substrate thickness 0.787 mm 

Substrate material Roggers RT5870 (lossy) 

Ground 40 X 40 mm 

Ground thickness 0.787 mm 

Ground material Copper (annealed) 



 

Feed 40 X 1.175 mm 

Feed thickness 0.035 mm 

Feed material Copper (annealed) 

DRA Radius 16 

DRA Material Alumina (lossy) 

 

 
Result - 
 

 



 

 
 
 
 

 
 

 

 
 
 

Conclusion - 
 

In conclusion, the cylindrical dielectric resonator antenna (DRA) represents a 

significant advancement in antenna technology, offering a compact, efficient, and low-

profile solution for various wireless communication applications. By exploiting the 

resonant properties of dielectric materials, cylindrical DRAs achieve enhanced 

radiation efficiency and bandwidth, making them well-suited for modern 

communication systems. 


