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The Deposition and Characterization of 10 nm Thick
Teflon-like Anti-stiction Films for the Hot Embossing
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Abstract Teflon like fluorocarbon thin films have been deposited on silicon and oxide molds as an antistiction
layer for the hot embossing process by an inductively coupled plasma (ICP) chemical vapor deposition (CVD)
method. The process was performed at C,Fg gas flow rate of 2 sccm and 30 W of plasma power as a function
of substrate temperature. The thickness of film was measured by a spectroscopic ellipsometry. These films were
left in a vacuum oven of 100, 200 and 300°C for a week. The change of film thickness, contact angle and
adhesion and friction force was measured before and after the thermal test. No degradation of film was
observed when films were treated at 100°C. The heat treatment of films at 200 and 300°C caused the reduction
of contact angles and film thickness in both silicon and oxide samples. Higher adhesion and friction forces of
films were also measured on films treated at higher temperatures than 100°C. No differences on film properties
were found when films were deposited on either silicon or oxide. A 100 mm silicon template with 1 to 500 pm
patterns was used for the hot embossing process on 4.5 g thick PMMA spun coated silicon wafers. The
antistiction layer of 10 nm was deposited on the silicon mold. No stiction or damages were found on PMMA
surfaces even after 30 times of hot embossing at 200°C and 10 kN.

Key words nanoimprinting, hot embossing, anti-stiction layer, chemical vapor deposition, AFM/LFM.
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Fig. 1. Schematic illustration of ICP plasma equipment.
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Fig. 2. The change of the (a) fluorocarbon (FC) film thickness
and (b) contact angle as a function of substrate temperature.
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Fig. 3. Cross sectional FESEM image of deposited FC thin
film on a silicon substrate.
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Fig. 4. The change of (a) thickness, (b) contact angle, (c) adhesion force and (d) friction force of FC films on Si substrate as
a function of time at 100°C, 200°C and 300°C.
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Fig. 6. Photograph of the antistiction layer coated 4 inch Si
stamp for hot embossing.
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Fig. 7. (a)Photograph of imprinted result of 4.5 um PMM on
Si wafer. (b) Microscopy images of large and dense patterns.
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