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Technological and Magnetic Study of SmCo Thin Films Prepared
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Abstract:SmCo thin films were prepared by DC magnetron sputtering and the relations between the technological parameters
and its depositing rate were studied. The analysis of orthogonal experiments of technological parameters indicates that the sputtering
power and the distance between the target and substrate have greater influences on the depositing rate, in contrast to that of Ar
pressure in range of 0.5 ~ 2.0 Pa. X-ray diffraction reveals that the microstructure of as-deposited SmCo film is amarphous, and a
little amount of SmCos crystal appears after annealed at 500°C in vacium. As for the magnetic properties, the coercive force ( H.)
of as-deposited film decrenses with the increase of the thickness of the film. The reason why the annealing treatment leads 1o the
decreases of H. and saturated magnetic field, and the improvement of the initial magnetic susceptibility and saturated magnetization
obviously is the reduction of the microstructure defection and the composition undulation during the treatment .
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Tab.1 The orthogenal experiments results of sputtering technological parameters

LRFS ERFE (cm) ThE(W) HSHE(Pa) AP ()
1 4 ra 0.7 0.50
2 4 80 11 0.73
3 4 120 1.5 0.86
4 5 o .1 0.46
5 5 80 1.5 0.59
6 5 120 0.7 0.78
7 6 0 1.5 0.31
8 6 80 0.7 0.50
9 6 120 1.1 0.50
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Tab.2 The deviation analysis of the orthogonal experiments

FEKE THF SS HEEf ¥FE M5 F B

ER 0.18 2 0.09 8.16 *
HE 0.26 2 0.13 11.98 % %

ArSE 0.003 2 0.001

EHEE 0.14 1 0.013

BiRE 0.143 13 0.01

Fou(2,13) = 6.70, B, LR EKF 0.99 HMTME 4T h/E AR BF, WEEEHOHYHE,; &
SRR Weaf i LR,
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Fig.1 The optical observations SmCo film at the different depositing conditions
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Tab.3 The magnetization propesties of SmCo thin films with different thickness

B (nm) el H, (kA/m) M, (kA/M) M, (kA/M) MM,
300 * 55.9 1633 3700 0.445
600 * 43.8 1400 2950 0.478
900 * 17.3 122 2211 0.552
300 500°C 7.4 296 1230 0.240
600 500°C 13.8 700 2866 0.244
900 500C 8.2 922 2511 0.366
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Fig.2 The hysteresis loops of SmCo films with the thickness of 300nm
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