S 2wy ABEBTHHEL > 2 —ER (2006). Vol. 6,46 - 50

XA 707 7 F 2 T—Z— O T IAEER A OB 7E

ZE(EZE « PMEZR - KHEEE - BLH S

Sl ETEREY T Iy 7 AR T 2552 v Z—
T 507-0071 I RIEZIE R ME > fr 10-6-29
* AT R LA KR

Synthesis of the Rare Earth Magnet Film for Microactuators
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The study of NdFeB thin film for the application of the MEMS devices has been summarized in this article. The high magnetic performance

NdFeB film has been already realized on the Mo or Ta metal substrates. For the concrete application of the micro-magnetic motor or

actuator, the film should be prepared on the semiconductor substrate such as Si. We report the synthesis of the NdFeB thin films on Si

substrate at the present stage of our group. The thin films were synthesized by the RF sputtering and the post annealing technique. The as-

deposited film is amorphous and the magnetic hysteresis loop shows the soft magnetism. After annealing treatment, the Nd,Fe ,B phase

was crystallized. The SEM micrographs of the cross section indicate that the magnetic domain size is close to the single domain size,

however, the domain size becomes smaller than that on the Mo substrate.
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Fig.1. Magnetic hysteresis loop of the annealed NdFeB film

on Mo substrate.
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Fig.2. TEM micrograph of NdFeB film on Mo substrate.
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Fig.3. Patterned areas in patterned NdFeB film indicated by a

ferromagnetic fluid (a) and by magneto-optical garnet film (b).
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Fig. 4. Schematic RF sputtering apparatus
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Fig.5. XRD patterns of the as-deposited film and the annealed
film deposited on Si(111) substrate with no buffer layer.

0.8 —
. H || plane
0.4 —
= i H L plane
~ 0.0
m
-0.4 —
_0.8 T I T T I T
-800 -400 0 400 800
H/kA/m

Fig.6. Magnetic hysteresis curves of the as-deposited film on
Si(111) substrate without MoSi, buffer layer.
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Fig.7. Magnetic hysteresis curves of the annealed film on

Si(111) substrate without MoSi, buffer layer.
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Fig.8. XRD patterns of the as-deposited film and the
annealed film deposited on Si(111) substrate with no buffer

layer.
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Fig.9. Magnetic hysteresis curves of the as-deposited film on
Si(111) substrate with MoSi, buffer layer.
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Fig.10. Magnetic hysteresis curves of the annealed film on

Si(111) substrate with MoSi, buffer layer.
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Fig.11. SEM cross section micrograph of the as-deposited
film on Si(111) substrate with MoSi, buffer layer.

Fig.12. SEM cross section micrograph of the annealed film on
Si(111) substrate with MoSi, buffer layer.
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