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Nanotribological Characteristics of Plasma Treated Hydrophobic
Thin Films on Silicon Surfaces using SPM

Eui-Sung Yoon', Seung Ho Yang, Hosung Kong and Seok-Keun Koh*
Tribology Research Center, KIST, *Thin Film Technology Research Center, KIST

Abstract — Nanotribological characteristics between a Si:N, AFM tip and hydrophobic thin films were exper-
imentally studied. Tests were performed to measure the nano adhesion and friction in both AFM (atomic force
microscope) and LFM (lateral force microscope) modes in various ranges of normal load. Plasma-modified thin
polymeric films were deposited on Si-wafer (100). Results showed that wetting angle of plasma-modified thin
polymeric film increased with the treating time, which resulted in the hydrophobic surface and the decrease of
adhesion and friction. Nanotribological characteristics of these surfaces were compared with those of other
hydrophobic surfaces, such as DLC, OTS and IBAD-Ag coated surfaces. Those of OTS coated surface were
superior to those of others, though wetting angle of plasma-modified thin polymeric film is higher.
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Fig. 1. A schematic view of plasma surface
modification.

Table 1. Conditions for the plasma modification
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Fig. 2. SPM (scanning probe microscope) system.

Sample I Sample 1T Sample 11T Sample IV Sample V Sample VI
Current density (mA) 200 200 200 300 300 200
Vacuum (torr) 0.3 0.3 0.3 03 0.3 03
CH; : N; ratio 5:5 10:0 9:1 10:0 9:1 0:10
Treating time (sec) 30 30 30 30 30 20
Wetting angle (degree) 65 80 80 92 85 78
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Fig. 3. Adhesion forces with the plasma treating
condition.
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Fig. 4. Surface images of hydrophobic thin films with
the plasma treating time.
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Fig. 5. Wetting angle with the plasma treating time.
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Fig. 6. Adhesion forces with the plasma treating time.
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Fig. 7. Friction forces of different plasma treating time
specimens with the normal load.
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Fig. 10. Effect of surface roughness on the wetting
characteristic of plasma-deposited polymeric films.
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Fig. 12. Coefficient of friction of different hydrophobic
surfaces with the normal load.
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