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Abstract Because of need for a high density magnetic recording media, a thin magnetic film of high
coercivity is needed. In order to record data on the high coercivity media, a larger magnetic field is to be
used. This is why magnetic thin film materials need to have high saturation magnetization(Ms) and high
permeability at high frequencies. Fe-alloy thin filn.s are suitable for this purpose. In this study, Fe-B-Si
alloy thin films were investigated. Silicon is added for decreasing magnetic anisotropy and boron is added
for increasing lattice strain. Fe-B-Si thin films were sputtered on a glass substrate by radio-frequency
(RF) magnetron sputtering in a nitrogen environment and soft magnetic properties were studied. A Fey ©Bi 0514 50
at% thin film was annealed at 350°C for 1hr. An effective permeability ( # ) of 900 at 10MHz, a coercivit

(He) of 7.60e, and a saturation magnetization{Ms) of 1300emu/cm?® were measured.
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Table 1. Typical sputtering condition for Fe-B-Si-N films.
Target(T) Fe-B1.5at(99.99% ), 2inch Si chip
(99.99%), (4 X 4mm?)
substrate(S) corning cover glass(18 x 18mm?)
substrate temp.(°C) room temp.
base pressure less than 1~2 x 10~ *Torr
sputtering pressure 4~10mTorr
sputtering gas(R% =N,/(Ar+N,)) 0~10%
T-S distance 30mm
RF power 240W
film thickness 3000 A
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Fig. 1. X-Ray diffraction patterns of as-deposited films
prepared by various composition.
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Fig. 2. X-Ray diffraction patterns of as-deposited films
with various N, flow ratio.
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Fig. 3. .Coercive force, saturation magnetization and ef-
fective permeability 10MHz as function of N, flow ratio.
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Fig. 4. .Coercive force, saturation magnetization and ef-
fective permeability 10MHz as function of annealing
temperature.
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Fig. 5. X-Ray diffraction patterns of annealed films at
350°C for lhr with various N flow ratio.
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