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Abstract: Adhesion forces between acrylate imprinting resin and a surface treated atomic force microscope (AFM) tip
were investigated. Compared to the untreated silicon tip, 38% of the adhesion force is reduced for the hydrophobic tip
treated with CH, plasma whereas 1.6 time increases is found for the hydrophilic tip with O, plasma treatment. Such a
measurement of the adhesion force using AFM provides very quantitative results on adhesion comparing to the cross-
cut adhesion test which gives qualitative results. Since the adhesion area becomes larger as the imprinting pattern size
gets smaller, the surface treatment issue becomes more important in the nano-imprinting process.
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Figure 1. Schematic layout of imprinting fabrication processes for

nano wire grid type polarizer (NWGP): (a) demolding process after
imprinting; (b) aluminum deposition process after demolding.
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Figure 2. Force-distance curve for different regimes of AFM tip-
surface contact: (a) jump-in contact; (b) loading part; (c) pull-off
point.
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Figure 3. Contact angle measurements of deionized water on PUA
mold surface with various surface treatments.
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Figure 4. Cross-cut adhesion test for PUA mold and acrylate
imprint resin with different surface treatments.
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Figure 5. Measurements of AFM adhesion force between surface-
treated AFM tip and imprint resin.
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Figure 6. Measurements of AFM adhesion force between aluminum
coated AFM tip and imprint resin with various surface treatments.

Figure 7. Microscope images of imprinted groove patterns prepared
using PUA mold with (a) surface untreated; (b) CH, plasma treated.
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