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Mn-ferrite films were obtained in atmosphere by the heat treatment of film samples which is

prepared by evaporation from Fe-Mn~Bi source.

There was tries to clarify its relation to micro-

scopic structure and magnetic properties in terms of the formative process of Mn-ferrite thin films.
The qualitative and quantitative analysis of Mn-ferrite was made measurements by X-ray diffrac-
tometer method and the chemical effect in the low energy Auger spectrum, respectively. The
prepared films showed perpendicular magnetic anisotropy. The saturation magnetization (4 nids),
remanent magnetization (4 £ 1), coercive force (F*) and anisotropy field (Fi) were 4.4 (kG), 0.6

(kG), 350 (Oe), and 1.5 (kOe), respectively.

The cause for the perpendicular anisotropy is attri-

buted to the effects of the perpendicular configuration of column grains in the films and of induced

magnetic annealing effect.
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Table I Experimental condition.

Evaporation econditions

Electron beam.
evaporation
Glass
25 gm polyimide film

100, 200, 300°C
in vacuum 1 hour

Method

Substrate

Substrate temperature
after annealing

Vaccum pressure ~1,0%107% Torr

Deposition rate 0. 01 pm/min

Film thickness about 0.2 zm

Fe: 99,599 rod
Evaporant Mn: 98, 99% flakes
Bi: 99.9999% chank

Heart treatment conditions

Pressure (background) ~107% Torr

{oxygen) ; T60~1>10"% Torr
Heating temperature 50~400°C
Applied field 400 Oe

Evalution method

Magnetization
characteristics

Vibrating sample
magnetometer

K-ray diffractometer,
SEM

AES analisis

Film stucture

Internal compositicns
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Fig. 1 Flow chart of experimental process.
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Fig. 2 Dependency of heat treatment time of
evaporated film on X-ray dilfraction profiles.
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Fig. 3 Metallurgical microscope of the film
surface for heat treatment time, (2}, (b)),
{e). SEM image photograph (d}.
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Fig. 4 Auger spectra profiles in thickness direction of film, before heat

treatment of evaporanted film.

— 15 —



— 340 —

! !

FEPE 9% M5 E (1588)

|
0.1pm

Surface 0.05um
N | i g ol | 44
o MMM’ r( it \WW Y QP "Wn‘l bl
\Mn Fe
? V\;D
0 500 7000 0 500 1000 & 560 1000

Eleciron Energy (eV)

Fig. 5 Auger spectra profiles in thickness direction of film,
after heat treatment of evaporated film.
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Fig. 6 Concentration depth profile of films,
after heat treatment of evaperated film.
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Fig. 7 Low energy Auger spectrum of (a) Fe,
(b)Y Mn, (¢) Fe and Mn, (d} MnFeO..
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Fig. 8 Dependence of the saturation magneti-
zation, 4xMs, and the remanant magnetization
4zt for heat treatment time of evaporated
film.



42— HHRE
1500
e
500 g
g =]
~ 400 000 #
e 3
u 300 L
5 Y
I °
% 200r ///// : 1500 B
g g
T RN
S 100}, b .
L.
‘ . . . . 0

0 20 40 60 80 100
Heat Treatment time (min)

Fig, 9 Dependence of the corecive force II*

and anisotropy fleld Hx for heat treatment
time of evaporated film.
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