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Properties of Ba-Ferrite Films and MnAl Films
for Magnetic Recording Media

Mitsunori MATSUMOTO, Akimitsu MORISAKO, and Tetsuji HAEIwWA

In order to respond to the demands for higher quality and higher density in
magnetic recording, various kinds of recording media for both longitudinal and
perpendicular magnetic recording modes have been proposed, The authors have been
studying Ba-ferrite films and MnAl films, which have rarely come to researches
elsewhere as the candidates for high density recording media. Ba-ferrite films were
prepared by both conventional rf diode sputtering and a sol-gel method. MnAl thin
films were prepared by dc magnetron sputtering.

This paper describes the outlines of the magnetic properties and crystallographic
characteristics of both films relating to preparation conditions. Ba-ferrite sputtered
films, whose ¢-axis is oriented perpendicularly to the film plane, possessed excellent
magnetic properties and smooth surface suitable for high density perpendicular
recoding. C-axis orientation of Ba-ferrite films prepared by a sol-gel method strongly
depended on the film thickness. The films with the thickness of around 600 A exhibit-
ed smooth surface and moderate hard magnetism. In MnAl films with additive
elements, two kinds of magnetic anisotropy were observed due to the difference in
crystal orientation of (111) plane in MnAl crystallite. It was found that both
Ba-ferrite and MnAl films are promising for high density magnetic recording media
in the next generation.
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Fig. 1 Dependence of saturation magnetization M; and coercivity H, on
substrate temperature 7.
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Fig. 2 Dependence of ¢-axis orientation factor f; on subsirate temperature Ts.
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Fig. 3 Dependence of saturation magnetization M and coercivity H. on
partial oxygen gas pressure Po,.
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Fig. 4 Dependence of c-axis orientation factor f, on crystallizing temperature
7. and film thickness d.
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Fig. 5 Magnetization curves of Ba-ferrite thin film prepared at crystallizing
temperature 800°C and 1000°C (Fe,/Ba=5, T,=250°C, §=8004).
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Fig. 6 Dependence of H. and specific magnetization oy at 10k Oe on In
content in Ba-ferrite thin film.
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Fig. 7 Dependence of saturation magnetization M, on Ni content in MnAl
thin film.

3. Mn-Al RERMEBE DS

MnAl &3, BE S nERERE S CREE YR L2355 T vk, 20
Frtiivbh, BREHTH S, BRELHERECRLODHEZTE Fe, Co,
Ni, Cu, Zn, Ag &ML 72, NidMAKBERZE LFBERLEY e b3 2 & 2ibn
o‘fC.

de=Z % brVAAy FERIBNIBIMM-ALED, ~—F5F4 227 LTCOREE
T fEBgR T,

FEAY - Mngo_xAl Nix(x=3-5), 7A=VFE :2m Torr

ERRE [ 150°C
ThHDH, BEREECS, BERCCAABRCETET S, R L EESEoBEERY Fig. 7
Rt BT, M, H R KEBEEIAELNRS, FeiimMELBR T, Fig. 70X 5
W r M E x HOERBEK T MOETHREONS,

Fe, Co, Ni® X 5k Mn X h BEFEED/NIEITLEREMU 7= Mn-Al © ¢ B,
B 0<0.3um T z(111) EAEERER LEANBRRIFEEER T, 6>0.3um OB,
7(110) HE2MELEE A L BN LA S b 2,

Cu, Zn, Ag DX 51 Mn X h[EFFEORELLITLFELHEML 72 Mn-Al D 7 F8E L,
BEEwRR e < (11D EAMEEERR LSRN SR 2R,

Mn-Al BHEHERIEZETH Y, BERFEENKE V., 4X107*Torr DEZHT50°C
DAT v 7T 1RRTOME L - EB I X i, Mn-Alr fHEO M, 13150°C T33% 4



38 MaAtsh « FoEiEx « SREE

T4, BEZNRRMCE vV BEREEIANE L 5, BHig, NIz X 9300°0C T 2
~3ULLT D M, &g %,

4. H & H &

TEERALIEMEER T, FOHIMBE I AERTI13E, BEORBAENLLE RS, 0
7o, WMSKEEEROBEACERE b ARBEILKECERELRTH 5.

MEE, WRICER S R0, REw s 5 BECEROWIETH D, RN TR L
J7:Ba 7 = 51 b #EEE, MBNLEELSEECH S, BELE & KERGOES Y
—REENCIE L TS B Z IR TE L, TR, BEAEERBE, MR~y VERE, #
T~y FOBERO=ZE %Y, 0L R THEEL N TE S, o TWnd, &
DEFIC L - Tk, Mn-Al REEO X 5 S HRHKFEY b SWEESEF e 5%
ENET S,

Z2 £ X B

D FE, WK, BT, &FkR vy 25kl s Ba 7 =54 EREOESY L O ofE, BETFERE
FEEE J69-C, 902-911 (1986).

2) FoHE, WWE, BIL, EEMSEKHABa 7 = 7 A  BEOHE-BRSTEOEE —, ETIEREE
FEEFHTRE CPM87-92, 49-54 (1987).

3) RN, Fa, KE, B, BIR, YAy BGEREC L B Ba v = 5 4 M EOFR, HAGHES
FEE 15, 97-100 (1991).

4) Bk, #FBE, #t, Mn-Al-NiBREEEORSSRE L EHE, ARCRRSEEEE 14, 327-
330 (1990).

5) A. Morisako, N. Koshiro, M. Matsumoto, M. Naoe, Crystal structure and magnetic properties
of Mn-Al-Ni films prepared by sputtering, J. Appl. Phys., 67, 56555657 (1990).

6) M. Matsumoto, A. Morisako, and J. Ohshima, Properties of ferromagnetic MnAl thin films with
additives, J. Appl. Phys., 69, 5172-5174 (1991).



