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ABSTRACT

The hematite, the magnetite and the maghemite thin film  were ‘prepared by oxidaiion and ceduction of the
vaceum-evaporated iren thin {ilm. Interrelations between film preparation process and the clecirical properties
were Investizated. AL room temperature, the elzctrical conductivity of the iren, the hematite, the magnetile
end the maghemite thin film were 11040 -tem™Y, 2XI107°0lem~, 31O Tem! and £3010750)Tem Y, resp-
cotively. The surface of cach (hin film was dense and Lomogeneous. At the temperature chat ihe iron thin film
was converted Into the hemaliie thin £lm, the elecirical conduciivity decreased rapidly, and (he electrical con-
ductivity of the hemaiite thin film incressed as temperature increased, The hematite thin film was 1educed Lo
the magneatile thin flm in Iy atmosphere. The eleeirical conduelivity decreased rapidly at ke tzmperarvre hat
the maghemite thin flm is [oymed by oxidation of the magnetite Llhin film, and the clecivical conductiviiy of

the maghemite thin film increased as lemperature inereased,
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TFig. 1. Schematic diagram ol the evaporation depos-
ition system.
1; Bell jar
3; Substrate 4; Shutter
5; Evaporation source 65 Electrode
71 Tonizalion gauge tube 8; Main valve
g; (il diffusion pump

; Rotary vacuum pump

; Foreline valve

12: Roughing valve

2; Substrate heater

12; Leak walve
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Tig. 3. X-ray diffraction pattern of iron thin flm,

3. 2. Hemalite 2ae] g4 454
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Tig, 3. Electrical conductivity change during transt-
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Fig. 4. ¥-ray diffraction pattern of hematite thin

filin.
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Fig. 5 Scanming electron micrograph of
hematite thin film.
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Fig. Relalion between electrical conduclivity and
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Fiz. 11. Scanning electron micrograph of maghemite
thin film.
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Hi £59] 600°C 224 AZHE=z8 Q5HE q

byl et Fig 109 7&1 e T Er] Taetgch
Maghemite Wb=-& SR8 € 949 LxF 320°C

= QAT S, ANLE GIAN DA LALE

=8 WAE 243 At 247 AT

Qrlemtz. QAsg o WA e ARt

Magnetite 5}2h-2 F7] el A 320°C = 2 Al A4St

ke )

o 449 maghemite dheps] TG v 40 A

Fig. 11¢) vEpd @ o), hematite 1t 2 magnetite
S5t A9 2o FAdAE 45z s)enl Edol
Add AL 4+ Aok

maghemite Wale] dfele] dHPLnE JLounn
B T00°C 77 WA HA AAATES £d50e] &
&L ABaGev o AdE Fig 1201 Ve
9o Lrsk AEddl G FA4zEA F49 3
FlelE on], GO0°C e A] hematite = A 9| of] &%tk
AAR RS Wi oS53t Fig 129 A5tz
Beld o+ glarh

ri!ru
Q

4 2 E
A EFFR 22 Fe 92 wlE= o] whubg. 418,

249 A

r
oty
ok
je
t

it
2,

AFEHE (hematite, magnetite,

maghemite} m,—a}g Azwlg o, ArAzx &4,
X-AHARE 2 FAAAL G RLGE Bolo] 45
A%Fe} gass A4 yagA 2 &
=qshel a g gskgute AAASENGE 2wy
23}, ook e e 99

1. Fe weis] A AAERE 424 10401 em-
olmd, Te ghatke] abdle o },ematxfe Weto 2 wEe
Leda §48 Fadye, o Lrdd AzR he

matite X7Fe) AR BT = ALe4 25107531 emt

A £ AR o A S
2. Hematite We] Hy 287]6l4  #85e] mag-

netite Wprfo g HIHE G A AV H=EE dutd
Frhetdlem, 2uEst A48 AdRNG o S a9
v 320°C )4 3 A7), 840°C oA I”-]Zl’, BR0°C of)
2] 30% #9147 % magaetite ¥} Aty
magnetite Wothy] Al2 o2 2;]7}/‘\1#_:,_% 3%10L0-t
emrio] 5.5,

3. magnetite Wbeh8 A AREE H 150°CHE  320°C
Abolol A F4 38 Fsdlslod, o 2= .4 magnelite
Wikt maghemite o= FAT ANAE Qo g
& T A= A4E maghemite Wote] AAH = 2=
e A 4x105Q71 em-lelr], £msb A&dd )
o w43 2R,

4. A &% hematite J}u}, magnetite 2=}, maghem-

ite ¥hete] =ZE Ak A el Foebe ),

O\‘

2 o 2 3
1. 8. Hattori and V. Ishii,

Characteristics of Sputtered r-T'eD3 Thin Film
Disks®, IEEE. Trans. Magn., Mag-15 (6), 15

“Magnetic Recording

aeiahal|



AFFPN) 8 AnRuee Az % 295

49~-1551 (1979).

. Y. Ishii, A. Terada, Q. 8. Ohta, 5.
Mattri and K. Makine, “New Preparation Process
for Spultered r-FepO3 Thin film®, ibid., Mag-
16(5), 1114~1116(1980).

. 5. Yoshi and Q. Ishii, “High Density Recording
Characleristics of Sputtered r-FesQl3 Thin Film
Disks”, J. Appl. Phys, 53(3). 9556~2560(10
80).

. K. Tagami, XK. Nishinota and M. Aoyoma, “A
New Preparation Methed for r—FeyOy Thin Film
Recording Media®, IEEE Trans. Magn., Mag-17
{G), 3199~-5201(1981).

. J.Y. Feng, C.H, BaJorek and M.A. Nicolet,
“Magnetite Thin Films®, ibid., Mag-9, 277~279
(1972).

. N. Inagali, S. Hattori, Y. Ishii and Katsuralki,

Ishii,

A2zl A 6 & (1985)

10.

11.

{933

“Ferrite Thin Films for High Recording Density”,
ihid., Meg-11(5), 1191~1193(1975).

N. Satou, T. Namikawa and Y. Yamazaki, “Fo-
rmation of Ferrite Thin Films by Vacuum Evap-
oration with Annealing Process™, ibid., Mag-13
(5), 1400~1402(1977}.

R. Parker, “Electrical Transport Properties™, pp.
421~482, in Magnetic Ouxides, Edited by D.J.
Craik, John Wily and Sons, New York, (1975).
F.J. Morin, “Electrical Properties of a-Fes(Og”,
Phys. Rev., 93(6), 1156~1199(1954).

SRR, “a-Fely oFEAMEGHE" BRbis
gt 34, 515~518(1966).

Y. Nakatani and M, Matsuoka, “Some Electrical
Properties of 7-FesOy Ceramics®, Japanesc J.
Appl. Phys., 22 (2), 239~239{1983).



