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An Experimental Study on the Nano-adhesion of
Octadecyltrichlorosilane SAM on the Si Surface

Eui-Sung Yoon', Ji Hyun Park, Seung Ho Yang, Hung-Gu Han and Hosung Kong

Tribology Research Center, Korea Institute of Science and Technology, Seoul, Korea

Abstract — Nano adhesion between SPM (scanning probe microscope) tips and OTS (octadecyltrichlorosilane)
SAM (self-assembled monolayer) was experimentally studied. Tests were performed to measure the nano adhe-
sion and friction in both AFM(atomic force microscope) and LFM(lateral force microscope) modes in various
conditions of relative humidity. OTS SAM was formed on Si-wafer (100) surfaces, and Si;N, tips of different
radius of curvature were used. When the surface was hydrophobic, the adhesion and friction forces were found
lower than those of bare Si-wafer. Results also showed that micro-adhesion force increased as the relative humid-
ity and the tip radius of curvature increased. The main parameter for affecting the micro-adhesion was found
absorbed humidity on the contact surface. These results were discussed with the JKR model and a capillary force

caused by absorbed water.

Keywords — octadecyltrichlorosilane, SAM, self-assembled monolayer, SPM, micro, nano, friction, adhesion.
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(a) unsharpened tip

(b) sharpened tip
Fig. 2. SPM tips (SizNa).
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Fig. 4. A schematic view of SAM layer formation.
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Fig. 5. Water contact angles of Si-wafer and OTS-
coated Si-wafer.
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Fig. 6. 3-D Surface of Si-wafer and OTS SAM surfaces
measured by AFM,
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Fig. 7. Poll-off force of Si-wafer and OTS SAM
Surfaces with the SPM tip radius.
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Fig, 8. 3-D Friction image of Si-wafer and OTS SAM
sorfaces measured by LFM.,
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Fig. 9. Pull-off force of Si-wafer and OTS SAM
surfaces with the relative humidity.
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Fig. 10. A schematic view of the adsorbed moisture
between SPM tip and plate.
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Fig. 11. Normalized pull-off force of various surfaces
with the water contact angle (F: pull-off force, theta:
water contact angle between plate and moisture layer).
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