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Abstract

The tribological properties and van der Waals attractive forces and the thermal stability of films
are very important characteristics of highly hydrophobic flucrocarbon (FC) films for the long-term
reliability of nano system. The effect of thermal annealing on films and van der Waals attractive
forces and friction coefficient of films have been investigate d in this study. It was coated Al wafer
which was treated 02 and Ar that ocatfluorocyclobutane (CsFs) and Ar were supplied to the CVD
chamber in the ratio of 2:3 for deposition of FC Films. Static contact angle and dynamic contact
angle were used to charac terize FC films. Thickness of films was measured by variable angle
spectroscopy ellipsometer (VASE). Nanotribological data was got by atomic force microscopy
(AFM) to measure roughness, lateral force microscopy (LFM) to measure friction force, and force
vs. distance (FD) curve to evaluate adhesion force. FC films were cured in N2 and vacuum. The
film showed the slight changes in its properties after 3 hr annealing. FTIR ATR studies showed
the decrease of C-F peak intensity in the spectra as the annealing time increased. A significant
decrease of film thickness has been observed. The friction force of Al surface was at least thirty
times higher than ones with FC films. The adhesive force of bare Al was greater than 100 nN.
After deposit FC films adhesive force was decreased to 40 nN. The adhesive force of films was
decreased down to 10 nN after 24 hr annealing. During 24 hr annealing in N2 and vacuum at 100
film properties were not changed so much.

1. Introduction
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2. Experimental

g=2ulES sputter A1 (300 nm) HolHE 13x15 mm AAgoz Fuaiich. AA AFd
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(AFM)& ol &3t 29 friction force® ZFA37] 84 lateral force microscopy (LFM)3
van der Waals adhesion force® Z=3&3l7] 938l9 force vs. distance (FD) mode& o] &3 %
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3. Results and Discussion
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A& 7HAH FC dtebg A3 A7 & SAsd o 20 mvel @& 7R wata] wbebg g
717] A%l & vlwad o 3089 friction force ¥t zFolzl Wl T8l annealing A7+l
friction forcer™ #9 ¥a7F QNG (¥ 5). AFMY FD mode& ©]&38te 8tute] adhesion
forced A8t BH A" AFo] 40 nN9 g€ 7FAE §7] uwbeto] X|zko] ZH o] wat
S7kslth 3AIZE ol Fo FAS] AL BAFEULh o] A AU b2 AFL B
Hom olg B8 EH AR adhesion forcedt BAO] UL & F AU (29 6).
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4. Conclusion
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= Qltt.
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