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Fabrication of Sharpened Planar Type Probe Array for Near-field Optical Memory
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ABSTRACT
To achieve the high areal recording density more than 1Tb/in?> by using near—field optical phase
change recording, we developed the new fabrication technique for a planar type probe array by using an
Interferometric exposure. To fabricate the nano—meter order diameter of the tip of the probe,we
developed the fabrication technique to shrink the probe by using the isotropic wet etching. We were able
to fabricate the probe array made of SiO,. The probe of which tip diameter is 40 nm, the base diameter is

1.5 1 m, and the height is 2.5 u m has been successfully fabricated.
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Fig.1 Principle of Interferometric exposure technique.
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Fig.2 Photo resist pattern fabricated by Interferometric
exposure technique.
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Fig.3 Enlarged SEM image of photoresist pattern for probe
fabrication.
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Fig.5 The top view of the fabricated slider.

Fig.6 SEM image of the probe core.

Fig.7 SEM image of the aperture probe coated with Al
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Fig.9 Schematic of Type 2 fabrication process.
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Fig.10 Etching rate of SiO,. Fig.11 Etched surface roughness.
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Fig.12 SEM images of the probe cores fabricated by the
Type 1 process. (a) Before removing photoresist.
(b)After removing photoresist.
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Fig.13 SEM images of the probe cores fabricated by the
Type 2 process. (a) Before wet isotropic etching (b)
After isotropic wet etching.
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Fig.14 Schematic of the determination of the etching
thickness.
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Fig.15 SEM image of the probe with 40nm diameter of the
tip. Side view.
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Fig.16 SEM image of the probe with 40nm diameter of the
tip. Top view.
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Fig.17 SEM image of the probe coated with Al and have a
40nm aperture.
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