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How To Model Ferrite Beads in EMI Analyst Using Manufacturer Impedance Curves

Ferrite beads have complex impedance; part resistive, part reactive. Depending on the blend of materials, the manufacturing
process, and the physica dimensions of the bead, the resistive and reactive components vary widely asafunction of
frequency. EMI Analyst provides asimple meansto precisely model ferrite bead complex impedance over frequency to
assure accurate circuit represantation.

In the example below, acomponent model is created for aferrite bead manufactured by Fair-Rite Products Corp., part
number 2944776101. The data sheet for the model ed bead can be found at: http://fair-rite.com The procedure outlined is
applicableto any ferrite bead from any manufacturer.

The Fair-Rite 2944776101 ferrite bead is a multi-turn design made from Fair-Rite #44 material, which hasaninitial relative
permeability, W = 500. Modeling thisferrite using an equivaent circuit would be difficult and would likely resultin
significant errorsat somefrequencies.

Theimpedance curve for the ferrite bead, taken from the data sheet, isshowninFigure 1. It hasaresistive component Rs
and areactive component X, . The vector summation of these componentsistheimpedance Z.
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Figurel Mfg Ferrite Bead Impedance Curve
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A circuit component that has the impedance characteristics equival ent to the ferrite bead can be easily created in EMI Analyst. Once created, this component can be saved
to the Component Library for usein any filter or load circuit schematic in the future.

Follow the steps outlined below to create aferrite bead component in EMI Analyst.
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Select Z-Parameters from the Parameter drop down box

Figure2 1-Port Component on Component Library Form
Select Real/Imaginary from the Data Type drop down box

Default frequencies are displayed in the scroll box at the
bottom Ieft of the form
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Step 3 Open 1-Port Data Table = 14Port Values
Fl= Edt Uiem Took Heb
Display the Data Table 0| O & mel ol 8
. i Fragquarcy [H= 211 |Faal| 11 [Jnaa]
Click the Tabulate Valuestoolbar button onthe . ] S i St
Component Library form, or select Data VVaues from z 1100 00K 48] HICE 0

the View menu
Clear the Data Table

Click the New toolbar button on the Data Table form,
or select New from the File menu

All but two lines of the Data Table will be deleted

Figure3 1-Port Data Table
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Step 4 Enter Ferrite Bead mpedance Values

Fill in the Data Table cellswith the values shown in the figure
totheright.

These values are estimated from the manufacturer’ simpedance
curve shown inFigure 1
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Figure4 Ferrite Bead Complex Impedance Values
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Step 5 Plot Ferrite Bead Impedance

Click the Graph button on the Data Table toolbar or select
Graph from the Tools menu

Select the Z11 checkbox and the Both radio button from the 1-
Port Graphs form, and then click the Graph button

A plot of the component impedance will display asshownin
Figure 5

Adjust graph appearance by right-clicking anywhere on the
graph and then setting the chart control properties

When the graph hasthe desired appearance, it can be printed,
saved tofile, or copied to the clipboard
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Figure5 EMI Analyst Ferrite Bead | mpedance Curve- Complex
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