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Fabrication of Micro Diamond Tip Cantilever for AFM and its Applications

J.W.Park*, D.W.Lee"

‘L Abstract

machining tool.

Nano-scale fabrication of silicon substrate based on the use of atomic force microscopy (AFM) was demonstrated. A
specially designed cantilever with diamond tip, allowing the formation of damaged layer on silicon substrate by a simple
scratching process, has been applied instead of conventional silicon cantilever for scanning, A thin damaged layer forms
in the substrate at the diamond tip-sample junction along scanning path of the tip. The damaged layer withstands against
wet chemical etching in aqueous KOH solution. Diamond tip acts as a patterning tool like mask film for lithography process.
Hence these sequential processes, called tribo-nanolithography, TNL, can fabricate 2D or 3D micro structures in nanometer
range. This study demonstrates the novel fabrication processes of the micro cantilever and diamond tip as a tool for TNL
using micro-patterning, wet chemical etching and CVD. The developed TNL tools show outstanding machinability against
single crystal silicon wafer. Hence, they are expected to have a possibility for industrial applications as a micro-to-nano
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Fig. 1. Outline of TNL experimental setup
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(a) before etching (b) after etching

Fig. 3. AFM topography image showing mask effect of
nanomachined area (material removal process) in KOH solution
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(a) before etching (b) after etching

Fig. 4. AFM topography image showing mask effect of
nanomachined area (plastic flow) in KOH solution
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Fig. 5 Fabrication procedure of cantilever
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Fig. 6 SEM images of fabricated cantilever. top view (a), front
view (b)
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Fig. 7 Fabrication process of diamond amay tool
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Fig. 8 SEM images of the fabricated silicon mold and diamond
amay tool. silicon mold on which single crystal diamond
deposited by CVD (a), diamond tip amay (b)
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Fig. 9 SEM images of the fabricated micro cantilever with
diamond tip. conventional cantilever for TNL with
random-shaped diamond tip (a) developed cantilever for TNL
with quadrangular pyramidal-shaped diamond tip (b)
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machining direction

Fig. 10 SEM image of mechanically scratched surface on (100)

Si using diamend tip with cutting edge direction (a) tip-end

topography between before and after mechanical scratching
processes
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Fig. 11 LFM images of TNL-processed area with cutting edge
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Fig. 12 AFM topography images of microstructures prepared
by TNL with different cutting edge directions of diamond tip
after etching in 20 wt% KOH for 5 min
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