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EMI-SHIELDING 

• EMI – Electromagnetic Interference 
• EMC – Electromagnetic Compatibility 

 
• FCC 

- emissions 
 

• EMC –directives 
-emissions, immunity 

 
 

 
        



Near and far field 
The far field as a magnetic and electronic component of equal impact but 

in the near field one of these dominates 



Shielding effectiveness SE 
• SE is the ratio of illuminating and penetrating intensities in dB 
• Generally considered as reflection (R), absorption (A) and internal 

reflections  





Shielding against electric fields 

• A conductive layer between 
circuits 

• Low capacitance towards the 
protective earth 

 



BE AWARE OF THIS ! 



Shielding against a magnetic field 

• a good conducting layer, no 
grounding 
 

• Ferromagnetic materials ( 
steels, μ ) 
 

• Super conductors 
 

• Combinations 



A comparison of some metals 



Openings and holes 



... continued 



Conclusions 

• We have to know what has to be protected and which is the threat 
• Multilayer solutions tend to give good results 
• Improper feedthroughs spoil the result  
• Conductivity of joints must be guaranteed 

 



Thermal issues and cooling 



Convection cooling 



Thermal conduction and radiation 



TDP 

• Thermal Design 
Power = power 
consumed 
 

• Controlling the supply 
voltage or clock 
frequency 
 

• Chip architecture 
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Temperature and mechanical strength 

• Joints on printed circuit boards 
 

• Components, enclosures 
 

• Stability of EMC 



Stack factor 
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