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Soft Magnetic Properties of FeSi/FeSiO Multilayered Films Prepared by PRS Method
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The soft magnetic properties of Fe(Si)/Fe(Si)O multilay-
ered films were investigated. The films were prepared by
the pulse-reactive sputtering (PRS) method, which enables
multilayered films to be deposited as fast as single films.
The soft magnetic properties of the as-prepared films were
improved by adding Si. The films show Bs of 1.82-1.87 T
and w;’ of around 1000 at 300 MHz. A film with B of 1.82
T shows i’ of around 1000 at 350 MHz, even after pattern-
ing into 18.5 um-wide stripes.

Key words: Fe-Si alloy, multilayered films, soft magnetic
material, thin film, high saturation magnetization, high-
frequency permeability, high-density magnetic recording

. 3L

HREEROEEE L Sk L — Muctbo, R8Ny P
Bho 3, SEERREE S & b, HME MHz B cENER
B AE > EMBRDOENTV S, FHice— VR~ KT
i, Br Ty 2L B R - LOET 2 MED
2, KRS L 3ERERoH LSS S. RKEER%E
mEL, BhisAnRtEEsFRO—oELT, TEME
%, BRSO ZEBEGICT A EBREIANTVAY, L
Lhs, ZBERRGEBRCEL, RRERESRES
BEDEEFOBEENSH B, F/, GMR EZTOBRLENEE
g id, EEEEAMEL poRBEEE > O SRS EE b
TENEE L,

T id, BEEATEEROSHERELZEHELT, LR
VT2 F 4 TRy ) v (PRS)EYD B TERIL 72
FeSi/FeSiO BBIEIC> WV THRFTET - 7.

2. EBRAE

Fig. 1 i, PRS ZBOMIEXA/Rd. PRSETIE, Ar # R
TEBEEBMERICREIRINCRIGEA R (0:188) 28BAT S
ZiT, &E/EBILEMOLEES, BEELEEE DK
HETHBTES, AEBTEFeE/3FeSitEs—4 v
N &L, TiMgNIiO 247 Fic Fe(SiO BA2 THE L LT, Fe
(Si)/Fe(SI)O ZBEAK 1 um ERIL 2. BEGREEREETS
%. Fig. 2 WAEBTHWREBNLEBR SVIBAKBDOT S

<A, BIERER, Arf (772 nm), Ol (777 nm) T&

3, Mok, EEMICEASNIBESN ZODIC, EE
RIS N B 2BIEA T, Dl & SBROMBRERIEL

ﬁéz&ﬁbmé.mﬁ,$X$fi@ﬁL,hslﬁ,%@n
OzhFhoREs2, AFEEYicioRpTwd, kI

BAGHBSFSE Vol 23, No. 3, 1999

B R U CEZER TR R EUIE A 1T - 12,

BERIR R B (B,) [ IRENFEIBLRE 73T (VSM), #EWJ
W BH V—7 b L=+, FIERERO BRSNS (o) E
¥ —vaq ik, RFIBEEFER () 18T :fié%ﬂ%h‘f?ﬁllﬁ L
fo. BRUEHE (o) REFROMBEEE AW, BEoMinES
I EBRIETERMSE (TEM), MBI EPMA THM L7z I8
OWEIESE, EROR D »oRBES -7z & EOMHINT
BAr A4 v v I EROTIT 7.

3. BRBLUEER

3.1 FeSifE, FeSi0 BOEHKE

Wi/ et O 2RI, BuEaIcLomE T X
F—PET L, AN BB EBMENTVWEY, F12
DL HERELICL BHBIO/KT i FeSi/Si0; LB I
SWTHHEERENTWBY. 22T, BIEEHSH L um D FeSi/
FeSIO ZEIRIC B W T, MHMKUFLED FeSIOBEA B LU

| Substrate

Fig. 1 Schematic of the pulse-reactive sputtering

apparatus.
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Fig. 2 Time profiles of pulsed oxygen gas.
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Fig. 6 Cross-sectional TEM images of FeSi/FeSiO
multilayered film.
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Fig. 7 Cross-sectional TEM images of Fe/FeO multi-
layered film.
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Fig. 8 Dependence of the initial permeability ;" of
the Fe(Si)/Fe(Si)O multilayered films on the fre-
quency.
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Fig. 9 Dependence of the initial permeability u;’ of
the patterned FeSi/FeSiO multilayered film on the
frequency.
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Fig. 10 Domain structure of the patterned FeSi/
FeSiO multilayered film.
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Fig. 11 Dependence of initial permeability x;’ of the
Fe(Si)/Fe(Si)O multilayered films on the annealing
temperature.
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