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Nano-wear Characteristics of Silicon Probe Tip for Probe Based Data Storage Technology
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ABSTRACT

The reliability izsue of the probe tip/recording media interface iz one of the most crucial concerns in the Atornic Force

Microzcope (AFM)-baszed recording technology. In thiz work, the tribological characteristics of the probe/media interface

were investigated by performing wear tests using an AFM. The ranges of applied normal load and sliding velocity for the

wear test were 10 to 50nN and 2 to 20 pm/s respsctively. The damage of the probe tip was quantitatively as well as

qualitatively characterized by Fisld Emission Scanning Probe Microscope (FESEM) analysiz and calculated based on

Archard’s wear equation. It was shown that the wear coefficient of the probe tip was in the order of 10 ™ ~10 7,

and

gignificant contamination at the end of the probe tip wag observed. Thus in order to implement the AFM-baszed recording

technology, tribological optimization of the probe/media interface must be achieved.
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Fig. 1 3-D AFM image of PZT media with Zr/Ti ratio
of 40/60.
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Fig. 2 FESEM imags of silicon probe tip before

experiment,
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Fig. 3 Schematic of nano-wsar expsriment using the AFM

gilicon probe tip.
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Fig. 4 FESEM image of silicon probe tip after experiment

under 30 nN normal load at 10 pm/e sliding speed after

461 emsliding distance.
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Fig. 5 Wear coefficient and wear volume of zilicon probe
tip under {a) 10 nN, (b) 20nN, () 30nN, {d} 500N
normal load at wvariations sliding speeds after

4.61 cm of sliding distancs.
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Fig. 6 Wear coefficient of silicon probe tip with respect to
sliding spesd after 4.61 om sliding distance.
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