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Estimation of circuit parameters of MSL with Co-Zr-Nb film
by magnetic circuit analysis
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Electrical equivalent circuit parameters of a microstrip line (MSL) with a Co-Zr-Nb film as a noise

suppressor were estimated by magnetic circuit analysis. First, the magnetic flux distribution in the cross section of
the MSL with Co-Zr-Nb film was theoretically calculated to determine the magnetic flux path of the magnetic circuit.
Second, the circuit parameters were calculated by the magnetic circuit analysis and compared with the values obtained
by S-parameter measurement. The results are in good agreement, which indicates the feasibility of the estimation of
the electrical equivalent circuit parameters of the MSL with the noise suppressor using the magnetic circuit analysis

with the cross-sectional dimensions and material properties.
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Fig. 1 Geometry of measured and calculated an MSL
with a magnetic film (unit: pm).
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Fig. 3 Lumped electrical equivalent circuit for an
MSL with a magnetic film.
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Fig. 4 Magnetic flux path of an MSL with a
magnetic film. The signal line edge is x=0, and the
magnetic flux density Box at that point is the
maximum value. wn is the distance of x direction
until the Box becomes Box/e. e: Napier number.
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Fig. 5 Magnetic circuit of an MSL with a magnetic
film considering magnetic flux leakage.
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Fig. 7 Per-unit-length electrical equivalent circuit for
an MSL with a magnetic film.
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Fig. 8 Comparison of circuit parameters.
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