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Introduction

The modelling of a ferrite material is conventionally carried out
using the Polder permeability tensor which assumes that the
ferrite Is saturated by a uniform magnetic field. This assumption is
often Inaccurate due to the constraints iImposed by boundary
conditions which renders the magnetic field non-uniform. This
work proposes to overcome this by determining the magnetic field
through a magnetostatic solver and then computing the RF
permeabllity of ferrite using its solution. A case study of a ferrite
loaded nonreciprocal phase shifter is taken.
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Xxx = Xxy = f(HO)

Ferrite Tiles

Boundary Conditions and Computational Methods
A Waveguide (WR-284) is loaded with a ferrite along a quarter
of Its broader dimensions. Magnets are placed over the ferrite tile
to magnetise It in the transverse direction. Pole pieces are used to
concentrate the magnetic field. The waveguide would be excited
with a 3.7 GHz RF wave.

We first solve for the magnetic field in the ferrite material using
the AC/DC Module . The magnetic field, no current physics Is
used.
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Using the results thus obtained, The RF physics Is solved to
determine the non reciprocal behaviour.
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Column 1 (uniform) determines the Magnetic Field due to
polders permeability while Column 2 (non-uniform) determines the
magnetic field due to proposed approach. Table 1 depicts the non
reciprocal phase shift observed due to polders permeability and
proposed method.

Results (Cont...) (Table 1)

Case Magnetisation Internal_ Magnetic Differenti_al
Field Phase Shift
| Uniform 1693 30°
1 Non-Uniform ~1693 ~549
1 Non-Uniform ~1948 ~309
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Conclusion

The proposed work has demonstrated the coupling of a
magnetostatic solver with an RF solver. This method is effective to

characterise the non uniform magnetisation of the ferrite tile.
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