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Relationship between the Magnetic Properties of YIG Ferrites and the
IMD (Intermodulation Distortion) of an Isolator
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YIG ferrite is widely used for microwave applications
such as isolators and circulators. This paper studies the
origin of intermodulation distortion (IMD) in microwave
isolators in terms of the influence of the ferromagnetic re-
sonance linewidth (AH), which is a material property of
YIG ferrites. AH is affected by the non-uniformity of the
spin direction under a dc field, which results from crystal
anisotropy and the demagnetizing field around pores.
The IMD was decreased by minimizing AH, which in turn
was achieved by minimizing these two contributions sepa-
rately. It also appeared that the input power dependence
of IMD was increased by using low-anisotropy YIG fer-
rites.
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SA
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Att
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PS =
PM

Amp: amplifier
PM: power mater

SG: signal generator
PS: power sensor
SA: spectrum analyzer

DC: directional coupler
Att: attenuator

Fig.1 IMD measurement system.
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Fig. 2 Example of IMD data.
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Fig. 3 Relationship between dc field and IMD.
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Fig. 4 Relationship between AH and the porosity.
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Fig. 5 Relationship between AH, and IMD.
(Input power=36 dBm)
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Table 1 Compositions and magnetic properties of YIG ferrites

Composition 47 Ms Porosity (%) A H(Oe) A Ha(Oe) Tc (°C)
Y-CaV-1G 1250 0.2 25 21 273
Y-CaV-Zr-1G 1230 0.2 15 11 239
Y-CaV-In-1G 1245 0.2 8 4 208
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Fig. 6 Input power dependence of IMD for various
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