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A further improvement came with the development of
ferrite materials. The eddy current losses in a magnetic
core material increases as the square of the frequency.
Ferrite materials have the benefit of having very high
resistivities and hence very low eddy current losses.
Ferrite materials were first produced by Hilpert in
Germany in 1909 (13). The first practical materials,
however, were developed by Snoek who worked for the
Philips company in Holland (14,15,16). Starting in
1943, he carried out extensive research with substances
of the type XF,O,, where X was a divalent metallic ion
such as manganese or nickel. The specific resistivities
of the materials were between 10” and 10'* times that of
iron and hence the eddy current losses were negligible.

The first ferrite cores, known as ferroxcube, became
available commercially in the mid-1950s. Since that
time they have effectively replaced iron-dust cores and
their useful frequency range has been extended well
into the v.b.f. bands. Two classes of ferrite materials
are now in common usage for r.f applications:
manganese-zinc (MnZn) and nickel-zinc (NiZn). The
first of these is used for frequencies up to about 2MHz
and has relative permeability values in the range 300 to
10,000 The second type is used for frequencies up to
about 300MHz and has relative permeability values in
the range 10 to 2000. As a general rule the higher
frequency ferrites in cither class have lower values of
relative permeability.
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In 1930, at Tokyo Institute of Technology,
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