Characteristics of Amorphous Fe-based Thin Films
with Low Core Losses
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Abstract

In this study, we have fabricated amorphous FeZrBAg thin films with low core losses by using DC
magnetron sputtering method. After deposition, rotational field annealing (RFA) method was performed in
the dc field of 1.5 kOe. The amorphous FeZrBAg thin films produced by annealing at 350 C was
founded to have high permeability of 8680 at 100 MHz, 02 mOe, low coercivity of 0.86 Oe high
magnetization of 1.5 T and very low core loss of 1.3 W/cc at 1 MHz, 0.1T respectively. Excellent soft
magnetic properties in a amorphous FeZrBAg thin films in the present study are presurnably the homogeneous
formation of very fine becc @ -Fe crystalline with the 8.2 nm in an amorphous FeZrBAg thin film matrix.
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Table 1. Deposited conditions of FeZrBAg thin
films

Parameter Conditions
Vacuum Less than 3x10™ torr
Substrate Si-wafer (water cooling)
Target FeZrB (4")

Chip Ag (4N, 5X5X1 mm)
DC Power 100 mA

Ar Pressure 4 mtorr

Film Thickness 0.35 im

S-T distance 90 mm
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Fig. 1. Changes in the XRD patterns as a
function of annealing temperature for the
FeZrBAg thin films.
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Fig. 2. Changes in the lattice parameter and

grain size as function of the annealing
temperature for FeZrBAg thin films.
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Fig. 3. Changes in the 47 M; and H. as function
of the annealing temperature for FeZrBAg thin

films.
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Fig. 5. Changes in the permeability(100 MHz) as
function of the
FeZrBAg thin films.
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Fig. 6. Changes in the permeability( sz, «', #")
as function of the frequency for FeZrBAg thin
film annealed by 350 C.
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Fig. 7. Changes in the core loss as function of
the frequency for FeZrBAg thin film annealed by
400 C.
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