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Magnetic Properties of Iron-Cobalt Multilayered Films

Y .HOSHI, M.SEKI, M. FURUICHI, and M.NAOE

Abstract

Fe-Co multilayered films with about 3000 A thick have been deposited by an opposed targets
type of high rate sputtering apparatus. The low angle X-ray diffraction diagram shows that the
films with layer period diayer above 10 A have layered structure. However, the film with diayer
below 45 A has only bee crystal structure in the film. But as dayer increases above 70 & , hep and
fcc phase along with bce phase can be detected in the film.

While, the mean crystallite size <D)> decreases steeply with an increase of diayer, Which
suggests that the layered structure suppresses the crystal growth in the film.

The film have large saturation magnetization 1800 emu/cc, which depends little on the djayer.
On the other hand, the uniaxial magnetic anisotropy energy Ku induced in the film by a
magnetic field during deposition and coercive force Hc of the film with tre/tco of 1/3 and 1

decreases steeply with an increase of dayer. And the film with dyayer about 60 A has the lowest

value of Hc of 8 Qe.
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Fig.1 Opposed targets type sputtering apparatus
used for film preparation.

5 —7y FRASy FEVERAWTERL, £0
HEE L RSV 2 BT, BUFIZ, Fe—Co AT A%
FREDOFEE £ 185 N7 ROME LI DWW T
wmET .

2. ERRo¥RE L FHEiTE

Fig. 1 CEERICB WM/ S —7 v XX
Sy FEBEOBEETRT.

IXtOFAE Y —47 y FRASY FIR (=T v
NE 10 cme, ¥ —~ v bEIERE 12cm) 22 T
BY, BEREAHO LS ICEERES LI LITED
BRDAINY FEIS A8y FIRHEND A8y
SR FRERELCHBETESLLICE>T05,

28y Z RN % 1 X107 Torr LR HER L 72
#%, Ar # A (FLEE 99.995%) R ENICEAL, &
AE1.5%1078 Torr TA Sy ¥ B{To7z, ALK&
FEOEBRED diayer i T ICER O BEEE %222
b&¥ 22T, 351 Fe & Co DBEDM tre/
teol X FNEFNDY —F v MIIMZBB-AESID
HEEz 5L TELE R,

F RSt Table LIZ/RLTEL, 2
TEROMEIZIT> TR W0DS, ERERFORE
FRIZEVHI0CCREECZ->TwE EFEZON
5,

B 5 Y 12 X RREITT, R URETEFRRET
HBIZE DTN, ERESEREL DRI BN

Table 1. Film deposition conditions.

Target material Fe <99.9%> |Co <99.9%>

Target voltage 850~900 V 760~810 V
Input power 425~1350 W | 380~1215 W
Discharge current 0.5~1.5A

Ar gas pressure 1.5mTorr

Layer period diayer 3 ~600A
Rotation velocity 80~0.5 rpm

Thickness ratio of Fe tre/teo - 1/3, 1

layer to Co layer 3
Depbsition time 10 min.
Film thickness 3000~3800 A
Substrate temperature 100°C
Substrate glass
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Fig.2 X-ray diffraction diagram of Fe-Co
multilayered films with various djayer. (tre/
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Fig.3 Changes in <110> plane spacing d., with
layer period diayer-
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Fig.4 Changes in mean crystallite size <D> with
layer period diayer.
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Fig.5 Low angle X-ray diffraction diagrams of
Fe-Co multilayered films with various
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Fig.6 Changes in internal film stress with djayer.
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Fig.7 Changes in M-H curves of the films with diayer.
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Fig.8 diayer dependences of coercive force Hc, saturation magnetization Ms, uniaxial magetic anisotropy
energy Ku, and squareness ratio Sq of the film with (a) tee/tco=1/3, (b) tre/tco=1 and (c) tre/tco=3.
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