The Magnetics Society of Japan

HAGAMS YA 23, 1633-1636 (1999)

SESBNREEREAVWVCSRARSA 504
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We investigated the use of planar-type inductors
containing Co based soft magnetic films, which have
highly electrical resistivity, as magnetic cores. Inductors
were fabricated by using an RF magnetron sputtering
method and a lift-off technique. Realizing smaller
magnetostriction composition in a magnetic core is a
major factor in obtaining a high quality factor (Q) in a
inductor. Multilayering a zero magnetostrictive Co-based
film with SiO, film is an effective means of obtaining soft
magnetic films at low substrate temperatures. A composite
multilayered film consisting of thin and thick SiO, films
proved to be an excellent soft magnetic film with very low
eddy current loss and loss due to a resonance. The highest
values of Q and the inductance of the inductor, which were
obtained by using a composite multilayered film subjected
to rotational field annealing, were 25.5 and 26 nH at 180
MHz, respectively.

Key words: planar inductor, high frequency, soft
magnetic Co-based thin film with high electrical
resistivity, large anisotropy field, multi-layered film, heat
treatment
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Fig.1 Schematic view of structure of thin film inductor with
a Co-based granular film as acore material.
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Fig.2 Frequency response of Q of inductors with (a)
(Co,Fe,),,Al,-0 and (b) (Co,Fe.),,Al,Pd,,-O film.

1634

{EU7zt8D, Bl \d MH N —7 #8307 Fig.3) . Fig.3a
IR (QoF)-ALP-O AR ET 21 > ¥ 7% D MH
N—TRBOOHDFNEFHIFECHERITZ >TWS, T4
bbb, BERHr, RERYAEOIED MH N —7 &b 8N
T —TiioTn5, 2T, BERMUEED IV — 7O
EZRTRD S OURORETH Y, MIETDLHE Ixlem’
DEERERUILE o N—T & a5, WER VA IED )L
—7DEENERD5ND Hk OED DD A0FN SIFIE
FUMEZRL, (CoFe) AP0 3oL icEEshTd
KRE—IRG MR TWD T SRR TS,

—%, (CoFe) A0 [BERINE T B &0 & ORERIZ
(Co Fe ) ALPd OED TN &3S Fig.3b) | 7abb,
(Co Fe) Al O BN DA DA IR B A 1H> M-H
N—THREEE, RERHKEAEL TSI EERTDS,
B SH SR DT, T4 NVIERI NS EREHE A O
MH —TOEENIEAERLEO>TLES. Thbb,
ZDZ LN Fe ) AL-OBARINET DA T I T, B
DEIVIZEFTS ZEizk > T Co RBES B R
BOR#O—DTHBAER Hk MHBRUTLEDZ &R
LTWs, BOEBA LT DEERFRICBIIZA 50 5
OHREFEAT LU WREIX Hk OMBRO=D EEZ 5N
5.

I )V IR LiztR D(CoFe)pAl-O & (o Fe) ALPd-O
FEDEREEATAID MH H— 7 DA 38 NI OREED A E
JTHEELTWS., BBEOXES LA 7 I ORDDOHR
B A MH J1— T 08t S OBHREBR UIAER, 5
ED a4 NOFEDERITIE, T4 Nz LT HRERIE
D MH J3— 7733 E DB L LRWED OREEORE 13

1.5 T A\l
—Hardaxis | 00 oeeeeeecoeono
10}
------- Easy axis ,
5 05¢ ’ (@)
€ /-
g 00
= ost 7
i i t=2 mm
40k Z L=2mm
W =300 mm
15 I 1 A : . 1 2 n
1-500 400 -300 -200 -100 0 100 200 300 400 500
H (Oe)
-3 T 1
2F
/g .......... Hard axis
5 ————Fasy axis
E
=
t=2mm
L=2mm
W =300 mm
_4 i 1 L 1 . L 1 i
-500 -400 -300 -200 -100 O 100 200 300 400 500
H (Oe)
Fig.3 Magnetization curves of inductors with (a)

(Co,Fe,), Al Pd,,-O film and (b) (Co ,Fe ,),,Al;-O.
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Fig,4 Schematic view of a composite multilayered film
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Fig.5 Frequency response of Q and L of an inductor with
multilayers as amagnetic core.
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Fig.6 Frequency characteristics of Q and L of an inductor
with composite multilayers treated by RFA at 160°C
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