


Common Mode Choke

• Electromagnetic Interference (EMI) filter

• Filter out EMI noise

• Power inverters, converters

https://www.quora.com/What-is-the-difference-between-a-common-mode-choke-and-
transformer

https://www.lairdtech.com/products/cc2824j502r-10-auto



Common Mode Choke

http://www.vacuumschmelze.com/en/research-innovation/application-know-how/common-mode-chokes.html

• EMI filter



Motivation

• Self-resonance 

• Inductive  Capacitive

• Key indicator for performance

• Simulate impedance behavior 
in high-frequency regime 



Model

• Considerations: 

• (1) Magnetic material 

• (2) Inter-winding (paracitic) capacitance

• (3) Common Mode

• Two-Step approach:

• (1) Electrostatic model  inter-winding capacitance 

• (2) Time harmonic electromagnetic simulation  impedance

• mm scale
• Octagonal 

cross-section

10 mm



Electrostatics

• Mutual capacitance



Impedance Calculation

• Magnetic Fields + Electrical Circuit

• Ferrite Material



Impedance Calculation

• Magnetic Fields + Electrical Circuit

• Circuit 

M. Kovačić, et al, IEEE Transactions on Electromagnetic Compatibility, vol. 57, no. 1, pp. 93-101, Feb. 2015



Results
• Self-resonance



Parasitic capacitance

• Overall (Similar to Proximity Effect)



Self-Resonance

• Material Behavior  Self-resonance?                          
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Conclusion

• Two-step FEM approach to study Impedance of Common Mode Choke

• Self-resonance

• Overall Effect Parasitic Capacitance (Similar to Proximity Effect)

• Self-resonance mainly attributed to material properties 


