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Abstract Nanoimprint lithography (NIL) is a new lithographic method that offers a sub-10 nm feature size,
high throughput, and low cost. One of the most serious problems of NIL is the stiction between mold and resist.
The antistiction layer coating is very effective to prevent this stiction and ensure the successful NIL results.
In this paper, an antistiction layer was deposited by VSAM (vapor self assembly monolayer) method on silicon
samples with FOTS (perfluoroctyltrichlorosilane) as a precursor for making an antistiction layer. A specially
designed LPCVD (low pressure chemical vapor deposition) was used for this experiment. All experiments were
achieved after removing the humidity. First, the evaporation test of FOTS was performed for checking the
evaporation temperature at low pressure. FOTS was evaporated at 5 Torr and 110°C. In order to evaluate the
temperature effect on antistiction layer, chamber temperature was changed from 50 to 170°C with 0.1 ml of
FOTS for 1 minute. Good hydrophobicity of all samples was shown at about 110° of contact angle and under
20° of hysteresis. The surface energies of all samples calculated by Lewis acid/base theory was shown to be
about 15 mN/m. The deposited thicknesses of all samples measured by ellipsometry were almost 1 nm that was
similar value of the calculated molecular length. The surface roughness of all samples was not changed after
deposition but the friction force showed relatively high values and deviations deposited at under 110°. Also the
white circles were founded in LFM images under 110°. High friction forces were guessed based on this irregular
deposition. The optimized VSAM process for FOTS was achieved at 170°C, 5 Torr for 1 hour. The hot embossing
process with 4 inch Si mold was successfully achieved after VSAM deposition.

Keywords Nanoimprint, Anti-stiction layer, Vapor self assembly monolayer (VSAM), AFM/LFM.
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Fig. 2. Schematic illustration to make a self assembly monolayer on Si substrate using FOTS.
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Fig. 3. Schematic diagram of VSAM antistiction layer
deposition system.
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Table 1. Surface tension parameters of testing liquids.
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Fig. 4. Schematic flow diagram of the silanization process for
VSAM on samples.

1.1 nm

Fig. 5. Schematic illustration of a calculated FOTS molecular
length of 1.1 nm.

Total Surface

Name Tension (mN/m) Dispersive Polar Polar Acid Polar Base
DI water 72.8 21.8 51 25.5 25.5
Formamide 58 39 19 2.28 39.6
Diiodomethane 50.8 50.8 0 0 0
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Fig. 6. Changes of (a) contact angle and hysteresis, (b) thickness, (c) surface energy, (d) roughness and friction force as a function
of chamber temperature at 0.1 ml of FOTS for 1 minute of deposition time.

Table 2. Contact angle results as chamber temperatures.

Deposited Temperature (°C) DI water (%)

Formamide (°)

Diiodomethane (°)

50 107.72£1.3
80 108.02%1.7
100 108.46£ 1.1
110 105.69+ 1.6
140 106.97£2.1
170 104.87£0.5

91.04£0.9
90.44£0.2
87.13+0.7
82.13£0.6
86.10£0.6
85.264+0.8

92.52+0.2
93.53£0.2
92.68% 1.1
89.861+0.2
85.73£1.3
86.60+1.2
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Fig. 7. LFM images as a function of chamber temperature. (Scan Area was 3 X3 um)
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