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Overview
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Provide a general overview of the differences between traditional power ferrites and 
high frequency power ferrites from a material and processing perspective.



What is a Ferrite and how is it processed?
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Ferrites are ceramic materials formed by mixing iron oxide powder with other 
constituent oxides or carbonates of manganese, zinc, cobalt, nickel, and other dopants 
depending on the formulation and desired characteristics.

These powders are mixed together and milled to form an 
uniform and specific particle size.  

The powder is then calcined at to react the components 
and begin formation of the desired crystalline structure.

The base composition is then ready for forming or 
additional processing depending on the finial size and shape
required for the core.

After forming (pressing, CIP, or extrusion) the green compact is sintered at high 
temperature to form the final crystalline structure.

Additional processing may be required after sintering such as machining or application 
of coating based on the core requirements.



Two Main Types of Ferrite
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Mn-Zn:
Manganese Zinc Ferrites (Traditional Power Materials)
Characteristics:

High bulk density ~ 4.7 g/cc
Low resistivity ~ 1,600 Ohm-cm
High Permeability 1500 – 3000
Low loss at high drive and low frequency

minimized by optimizing grain boundary

Limitations:
Limited at a high frequency > 1 MHz

Losses increase rapidly with frequency

Typical applications are switching power
supplies.



Two Main Types of Ferrite
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Ni-Zn:
Nickel Zinc Ferrites (High Frequency Power Materials)
Characteristics:

Low bulk density ~ 4.2 g/cc
High resistivity ~ 10^7 Ohm-cm
Low Permeability 5 – 125
Low loss at high drive and high frequency

Limitations:
Frequency 10 - 100 MHz

Losses increase slowly with frequency

Typical applications are for plasma generation
DC-DC resonant converters



Wrap-Up
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Soft ferrites exist in two major composition types useful for power applications.

Higher frequency applications will necessitate the transition from primarily MnZn
materials to NiZn chemistries.

Materials suited for these high frequency power applications are currently available.

Additional work needs to be done to accurately 
quantify core loss.  This work needs to be 
conducted to facilitate the design engineer. 


