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Fig. 1. (2) Layer structure of the perpendicular magnetic recording
media and (b) Ga" ion dose dependence of etching depth with 10 pA,
30 keV Ga' beam.
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Fig. 2. MFM images of 3%3 um’ patterned regions with different
exposure to 10 pA 30keV Ga' beam. The exposure doses are (a)
1x10" jons/cm?® (b) 10x10% ions/em? (c) 20x10'3ions/em® and (d)
30x10" jons/cm?. The white dashed line in (a) indicates the exposed
area. The MFM scan area is 66 pm?,
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Fig. 3. AES depth profiles of Ga implanted into the PMR media with
different exposure to 10 pA 30 keV Ga™ beam. The exposure doses
are 1x10%, 10x10'%, 20x10"> and 30x10' ions/cm®. Note that Ga*
irradiation removed the sample surface from 2 nm to 11 nm before
AES depth profiling.
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Fig. 4. AES depth profiles of PMR media with different exposure to
10 pA 30 keV Ga" beam. The exposure doses are (a) 1x10" ions/em?
(b) 10x10" ions/em’ (¢) 20x10" ions/cm? and (d) 30x10" ions/cm?.
Note that the top (a) 2 nm, (b) 3.6 nm, (c) 8.5 nm, (d) 11.5 nm of the
film is already removed due to Ga' ion sputtering effects.
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Fig. 5. MFM images of 2x2 um’ patterned regions witch were
exposed to 20x10" ions/cm? dose of 10 pA 30 keV Ga' beam. The
trench width is 60 nm and the magnetic islands size is (a) 70 nm (b)
100 nm. The MFM scan area is 3x3 um?”. The specimens were ac-
demagnetized.
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The Modification of Magnetic Properties of Co;Pt,;-TiO, Perpendicular Magnetic
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The effects of Ga" ion irradiation on the magnetic properties of the Cos3Pty-TiO, perpendicular magnetic recording media were
investigated. As Ga' ion dose increased from 1x10'"ions/cm® to 30x10"ions/em?, the perpendicular magnetic anisotropy was
degraded and no longer observed above 20x10'ions/cm? dose. The deterioration of the perpendicular magnetic anisotropy and
ferromagnetic properties can be attributed to the concentration profile change due to Ga' ion implantation. The magnetic islands of
70x70 nm* and 100x100 nm? size were successfully fabricated with Ga" ion irradiation.

Keywords : Ga’ ion, focused ion beam, ion irradiation, CoPt, perpendicular recording media



