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What is a common mode Choke?

(single) Magnetic Core

Line input Neutral input
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Construction of a CMC
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Why the need for filtering ? (with CMC)
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Balance of Properties to find ideal 

component

And how does selecting a core 

material play into this ?
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Iron powder materials (Fe) operates as a pure inductor until 400 kHz. 

 Applications: 

 “Softer termination” of current-handling capabilities, lower frequencies  

 Switching regulators, switching power supplies, voltage transformers

Iron Powder – Softer Termination 
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 Applications:

 High permeability, lower frequency than NiZn

 Line filters

MnZn Core – High permability

Manganese-zinc cores (MnZn) display increasing losses up to above 10MHz, but is 

inductive up to frequencies of 20-30MHz. 80MHz, the core material is no longer effective. 
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 Applications:

 Lower permeability, higher frequency than MnZn

 Power line in- and output filter

NiZn Core – Low Permeability 

Nickel-zinc (NiZn) is the core material that function most effectively across the largest and most 

relevant frequency range. The material is inductive up to 60MHz frequencies, and above that 

the core is “lossy” up to frequencies of 1GHz or more. 
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How do MnZn, NiZn, and Iron Powder 

compare to each other?

Permeability Frequency

MnZn NiZn

NiZn MnZn

Iron Powder Iron Powder

Highest

Lowest
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 Applications: 

 Uses for small size and higher current, high attenuation 

 Power electronics

 Power line in- and output filter

 Radio interference suppression in motors

Nanocrystalline

Nanocrystalline (NC) operates in the frequency range of approx. 1 kHz-300 MHz. Its 

material properties allow for low DC resistance values, higher rated currents, and 

good broadband attenuation at a smaller size core. 
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MnZn vs NC; NC has way higher 

permeability

NanocrystallineNanocrystallineMnZn MnZn

Ferrite Cores are the 

most commonly used. 

How do we think 

these compare to 

Nanocrystalline? 
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Temperature Comparison of MnZn vs. 

NC

Temperature: MnZn Temperature Nanocrystalline (NC)

More stable in a wider temperature range!
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 Each material has its own unique properties, and not one material is a “one size fits all” 

solution for all frequency ranges. 

 Selecting the correct choke means finding with a material that happens to have high 

impedance, but only at the unwanted frequencies. 

 These unwanted frequencies (radiated interference mentioned in the previous slide) can be 

filtered out, and a properly selected common mode choke should not affect the required 

signal.

[Recap] Why is it so important to select 

the correct material ?

https://www.we-online.com/


