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Abstract: The fabrication of Fe nano-films with MEVV A magnetically filtered plasma technique was investigated.
The structures of Fe nano-films were systematically analyzed by the atomic force microscopy (AFM) and the field
emission scanning electron microscopy (FESEM). The results show that the particle structures of Fe nano-film are
well distributed because of the action of magnetic filter. The deposition angle of ions beam affects the microstruc-
tures of the films. The films with salient features become smooth and Fe nano-clusters are well distributed with the
decrease of the deposition angle from 90° to 30°. Compared with the film produced under the normal incidence, the
number of the large particles for films fabricated at the deposition angle of 30° decreases greatly and the nano-parti-
cles with better distribution and more uniform particle size are formed after high temperature treatment.
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Fig. 1 Schematic diagram of

magnetically filtered plasma deposition system
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Fig.2 AFM images of 5 nm-thick Fe

nano-films deposited with different angles
(a) —90°; (b) —60°; () —30°
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Table 1 Particles statistical analysis results of

Fe nano-films deposited by different angles

. M ean Roughness M ean
Depegiiion height/ mean square/ roughness/
angle/ (°) & ™ &

nm nm nm
90 5.231 0.752 0.577
60 3.596 0.559 0. 466
30 3.109 0.304 0.242
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Fig.3 FETSEM images of
Fe nano-films deposited by
different angles after annealed under
NH3s at 750 C for 10 min
(a) —90°; (b) —60°; (c) —30°
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Fig. 4 Particles size statistical analysis
results of 5 nm-thickness Fe nano-films
deposited by different angles after annealed

under NH3 at high temperature
(a) —90°; (b) —60°; (o) —30°
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