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Planar near-field measurements of phased array antennas in millimetre-wave bands 
 
 
Abstract: 
 
This course will present theoretical and practical aspects of the design of active phased array antennas. The basis of 

design of array antennas will be introduced with focus on practical aspects. The most critical features of the 

beamformer integrated circuits (BFICs) will be described. The course also introduces the characterization of the 

radiation pattern of a phased array in near field conditions and its transformation to far field. The planar near-field 

measurement for a 2D phased array of 8x8 elements will be shown experimentally in-situ for the n257 frequency band. 

 
 
 
Graphical abstract: 

 
 

 
 

 
 
 
Recommended prerequisites for attendees: 
 
The course requires a basic knowledge on array antennas, antenna measurement systems and 

electromagnetism.Transmission-line analysis 
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Learning objectives: 
 
After the course, the participant will be able to: 

 Define requirements for array antenna design: array dimensioning, substrate choice, feeding network, software 

simulation. 

 Evaluate BFICs features: structure, linearity, amplitude and phase error effects, variation with temperature and 

resolution. 

 Setup a planar near-field radiation pattern measurement. 

 Apply planar near-field to far-field transformation. 
 

 
 
Course outline: 

 
 

1. Array antenna design (30 min)  

 Theoretical basis  

 Examples with Matlab  

2. Beamformer integrated circuits (30 min) o Structure  

 Linearity  

 Amplitude and phase errors effects 

 Variation with temperature  

 Resolution.  

3. 3. Planar near-field radiation pattern measurement (30 min)  

 Theoretical basis  

 System elements  

 Setup requirements  

4. Planar near-field to far-field transformation (30 min)  

 Theoretical basis  

 Example with Matlab / Python  

5. Practical demonstration (1 hour)  

 
It is recommended that the participants bring a laptop with Matlab and the Phased Array System Toolbox.  
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