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The previously described complex impedance of ferrites can be analyzed further if the situation considered is limited to small fvapplied
magnetization forces (i.e., small forward current, few turns of conductor around through the core). In such cases, the application of
incremental increases in magnetizing force H to a ferrite will result in a corresponding increase in magnetic flux density B in the core. This
operation typically displayed graphically via a devices B-H curve, as shown in Figure 3.
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Figure 3 : Virgin B - H curve for a typical ferrite

With the previously mentioned restrictions, the impedance of a given ferrite bead or core can be expressed as:
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The frequency dependent loss term arises from the loss of energy incurred as a result of oscillation of microscopic magnetic regions ( called
domains) within the ferrite. The loss and the ferrite impedance can be expressed in terms of a complex permeability as:
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Where : =R(f)+jwL(f)
« ' (f) = thereal component of the frequency dependent series complex relative permeability
LR A 0 o ER I 8 o R S SR SR
w "(f) = the imaginary component of the frequency dependent series complex relative permeability
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K = a constant corresponding to the number of windings and the
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(o = permeability of free space
w = radian frequency = 2pf
FHR=2nf

The loss tangent (tan d) of a ferrite material can be defined as the ratio of the imaginary part to the real part of the material's relative
permeability.
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Figure 4 gives a graphical representation of the loss tangent. As is true with the permeability, the loss tangent is frequency dependent. The
loss tangentis an intrinsic property of a given ferrite material formulation. Choosing a particular ferrite material corresponds to choosing a
particular loss tangent and an associated impedance versus frequency characteristic.
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268 FIGURE 4: Graphical representation of the loss tangent
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