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Table I. Deposition conditions of Feg ;Zr3 3B4Ags thin films

Parameter Conditions
Vacuum Less than 3 X 10~ Torr
Substrate Si-wafer (water cooling)
Target Feg;Zr:Bg (4")

Chip Ag (4N, 5 %5 X1 mm")
DC Power 100 mA

Ar Pressure 4 mTorr

Film Thickness 0.5 um

S-T distance 90 mm
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Fig. 1. Changes in the resistivity (p) as function of the
annealing temperature for amorphous FegZr;3B4Age thin
films.
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Fig. 2. XRD patterns of Fegs 7Zr; 3BsAge thin films annealed
at various temperatures (Cu Ko).
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Fig. 3. Changes in the lattice parameter and grain size as a
function of the annealing temperature for amorphous
Feg(,‘7Zr3‘3B4Ag(, thin films.
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Fig. 4. Changes in the 4nM, and H, as a function of the
annealing temperature for amorphous Feg,7Zr;3BsAg, thin
films.
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Table IL Changes in the crystal structure as a function of the
annealing temperature for Fege 7713 3B4Age thin films

Tem(yic;:r;\ture Crystal Structure G:i;es(lﬁsf
As-depsited  Amorphous phase -

300 Amorphous phase -

400 Amorphous phase + 7.2

bee a-Fe cluster

500 bee a-Fe crystalline 9.8

600 bee o-Fe crystalline 14.2

700 bee o-Fe +Fe;(Zr, B) + FeSi -
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Fig. 5. Changes in the anisotropy field () as a function of
the annealing temperature for amorphous Fegq1Zr;;B4Ags
thin films.
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Fig. 6. Changes in the permeability (50 MHz) as a function

of the annealing temperature for amorphous Fegg 7713 3B4Age
thin films.
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Fig. 7. Changes in the permeability (i, ¢', p") as a function
of the frequency for amorphous Fege 7213 3BsAgs thin films.
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Magnetic Properties of FeZrBAg Soft Magnetic Thin Films
with High Permeability and High Magnetization
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The magnetic properties of sputtered amorphous Fegs+Zr33BsAge thin films, which contains an additional insoluble
element Ag, have been investigated as a function of uniaxal field annealing temperature. The amorphous Fegg 7713 3BsAge
thin films produced by relatively low temperature annealing at 400 °C for 1 hour was found to have very high permeability
of 7800 at S0 MHz, 0.2 mQe, high magnetization of 1.7 T, low coercivity of 1.0 Oe and very low core loss of 1.4 W/cc at
1 MHz, 0.1 T, respectively. It is notable that the permeability and core loss values for various kinds of the soft magnetic thin
films reported up to now. The reason for the appearance for the good soft magnetic properties is presumably due to the
homogeneous formation of very fine bee a-Fe clusters with the size in the amorphous Feg 7Zr3 3BsAge thin films matrix,
which can be deduced from the XRD results.



