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Correlation between Quality Factor in Thin Film Inductor and Loss Tangent of
Thin Film Magnetic Core

Bl f-NLE #-Bh0E =FIEl - 5K @&
BHBIESHEBIZH, AT AAK/ KL 2-1-1 (8982-0807)

K. Shirakawa, S. Murakami, T. Iwasa, M. Mitera, and T. Masumoto
Research Institute for Electric and Magnetic Materials, -1 Yagivama-minami 2-chome, Taihaku-ku, Sendai 982-0807

This paper deals with the properties of micromagnetic
films for planar inductors with a magnetic core, and with
a production process that does not damage the magnetic
properties. Micro-rectangular-multilayer (CoFe),(SiB),-:/
Si0; (x=0.82-0.90) films 300 #m wide and 2 mm long were
prepared by an RF-magnetron sputtering method. The fre-
quency dependence of the complex permeability (£’ and
#'') of films was measured by using the parallel line
method. The inverse loss tangent (1/tan &) values of multi-
layer films were calculated from the value of ¢’/u’ at 400
MHz. The values of ¢’ X (1 /tan &) of multilayer films in-
creased to a maximum of 6500 at x=0.86. Planar induc-
tors with a multilayer film core were fabricated by using
an RF sputtering method and a lift-off technique. The high-
est value of the maximum value of the quality factor
(@qas) Of inductors is obtained by using a multilayer film
of x = 0.86. The present results emphasize that a higher
value of ¢z’ X (1 /tan 6) and a higher flatness of the insula-
tion layer under the magnetic core are important factors
for increasing the quality factor of micro-planar devices
with a magnetic core.
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Fig. 1 Concentration dependence of the saturation
flux density (B,) of single layer films.
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Fig. 2 Concentration dependence of the magnetostric-
tion of multilayered films.
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Fig. 3 Structure of a thin-film inductor.
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Fig. 4 Frequency dependence of the complex permeability of multilayered films.
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Fig. 5 Concentration dependence of the real and
imaginary components of the permeability of
multilayered films.
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Fig. 6 Concentration dependence of the loss tangent
(1/tan 8) of multilayered films.
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Fig. 7 Concentration dependence of the value of
' X(1/tan 8) of multilayered films.
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Fig. 8 Frequency dependence of L, @, and R of
thin-film inductors.
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Fig. 9 Dependence of the permeability on the
flatness of the insulator under a magnetic film.
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