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Considerations for Approximating the Magnetic Saturation Characteristics
of a Planar Parametric Transformer
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A planar parametric transformer has several desirable

features, including voltage regulation, overload
protection, and noise rejection. We have already analyzed
the characteristics of the transformer using the harmonic
balance method. The calculated characteristics of the
transformer agreed approximately with the experimental
ones. Because the magnetic saturation characteristic used
for analysis is obtained from experimental results,
however, in order to analyze a transformer made of
another material or having another form, we must make a
transformer and measure the magnetic saturation
characteristic of that transformer. To solve this problem,
we analyzed the characteristics of the transformer using
the B-H characteristic of the material and the length and

sectional area of the magnetic path.
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Fig.1 Outline of a planar parametric transformer.
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Fig.2 Magnetic circuit model of the device.
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Fig. 3 Magnetic saturation curves of the transformer.
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Fig. 4 B-H curves of the material.

Table 1 Geometry of magnetic path.

Length of magnetic! Sectional area
Reluctance .. 2
circuit (m) (m”)
R, 0.1 2.8x10™"
R, 0.03 1.4x10™
R, 0.01 1.4x10™

Table 2 Coefficients of the magnetic saturation curve

of the transformer.

Reluctance First order Third order Fifth ordf:r

(AT/Wh) (AT/Wb?) (AT/Wb?)

E, 7.03%10" | —9.91x10" | 6.74%x 10"

R, 4.22%10" | —2.38%x10" | 6.47x10"

R, 1.41x10" | —7.93x10" | 2.16%x 10"
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Fig. 5 Voltage characteristics.
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