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AC Resistance of Litz Wire Using Magnetoplated Wires
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Litz wires are used abundantly in induction cooking appliances and transformers, because the litz wires can
reduce the resistance due to the skin effect. We propose the litz wire using magnetoplated wires (MPW) to reduce the
resistance due to the proximity effect, MPW is a copper wire (COW) whose circumference is plated with a magnetic
thin film. Furthermore the theoretical expressions of the AC resistances of the litz wires using COW and MPW due to
the skin and proximity effects are derived. Resistances of the litz wires using COW and MPW at a frequency of 1
MHz are 23 mQ and 15 m€) respectively, and it is reduction in 34 %. The calculation errors of AC resistances of the
litz wires using COW and MPW in the frequency range from 100 kHz to 1 MHz are within 10 %.
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Fig. 1 Structures of COW and MPW (unit: pm).

342 (162)

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

&
o
>3

HARAEMS

Vol. 17, No.2 (2009)

Fluorocarbon
resin

Strand

(COW,

(c) Last step

Fig. 2 Structure of litz wire (unit: mm).
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Fig. 3 Model for deriving the expressions for skin effect
in MPW.
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Fig. 5 Magnetic field made arbitrary by a strand of litz

wire.
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Fig. 6 Each loss of litz wire with three strands.
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Fig. 7 Coordinate for theoretical calculation of resistance

of litz wire.
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Fig. 8 Comparison with calculated and measured values of
resistance of litz wire
(I=13m, Cu: p; = 1.72x10™ Qm, z,; = 0.999991,
Fe: p,=9.8x10"° Om, u, = 120).
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