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Ferite power material design continues to be a complex and difficult
endeavor, but in power applications improvements are being made
that allow higher operating flux under higher temperature conditions for
any specific frequency with lower core loss.

he optimum ferrite material exhibits the lowest

possill;le temperature rise and core loss under high

flux density and high ambient temperature at spe-

cific frequencies. This characteristic is not easy to

achieve, and no one material can produce this
characteristic over a wide range of frequencies. Conse-
quently, ferrite manufacturers can only design, develop
and manufacture a ferrite material for a specific frequency
range.

Power Material Specifications

The practicality of designing power supplies forces cer-
tain questions to be asked of the ferrite material. Ques-
tions such as:

Will the ferrite get too hot?

Is the operating flux higher than the saturation point?

Is there still inductance at 120°C?

Ferrite manufacturers provide specifications and typical
data that will provide the answers to these and other
questions. Specifications include:

* B, or B,.: This is the saturation point measured at a
specific magnetic field H and specific temperature.

* Core loss measured in some form of Watts/Volume
(W/V) at a specific frequency and specific temperature.

* B.: Remanence — measured at the same conditions as

ms*®

* T.: Curie Temperature — A temperature below which
a material is ferromagnetic or ferrimagnetic and above
which it is paramagnetic.

Typical data is given by the ferrite manufacturers in the
form of graphs, which must be taken only as typical data

in that the tolerance around the graph points could be
+30%. Typical graphs include p, vs frequency, core loss
vs frequency and flux B vs temperature. For this article we
will be discussing these characteristics for several materials
in the range of 100kHz to 10MHz. In looking at ferrite
material in this wide range, there is one problem — a
standardization of the testing procedures that is valid at all
frequencies. To resolve this problem we are defining a test
constant:

B x f =25 x 103(TxHz) (1)

After the test frequency is chosen, the flux B is then

“calculated. This provides realistic operating conditions,

i.e. 100kHz at 250mT (2500 Gauss) and IMHz at 25mT
(250 Gauss).

Typical material characteristics are provided in table
form, as shown in Table 1.

Amplitude Permeability

Amplitude Permeability w, is the permeability of the
ferrite material at stated operating conditions. Figure 1
shows the amplitude permeability p, as frequency
increases from 100kHz into the MHz region using the test
conditions stated above at 25°C. From this graph, a rec-
ommended material for any frequency range can be deter-
mined.

Flux Density B
For any given power supply we can define a term B, .,
as the maximum operating flux density. In normal opera-
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