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Abstract NIL (nanoimprint lithography) technique has demonstrated a high potential for wafer size definition
of nanometer as well as micrometer size patterns. During the replication process by NIL, the stiction between
the stamp and the polymer is one of major problems. This stiction problem is more important in small sized
patterns. An antistiction layer prevents this stiction and insures a clean demolding process. In this paper, we
were using a TCP (transfer coupled plasma) equipment and C Fg as a precursor to make a Teflon-like
antistiction layer. This antistiction layer was deposited on a 6 inch silicon wafer to have nanometer scale
thicknesses. The thickness of deposited antistiction layer was measured by ellipsometry. To optimize the
process factor such as table height (TH), substrate temperature (ST), working pressure (WP) and plasma power
(PP), we were using a dasign of experimental (DOE) method. The table of full factorial arrays was set by the
4 factors and 2 levels. Using this table, experiments were organized to achieve 2 responses such as deposition
rate and non-uniformity. It was investigated that the main effects and interaction effects between parameters.
Deposition rate was in proportion to table height, working pressure and plasma power. Non-uniformity was
in proportion to substrate temperature and working pressure. Using a response optimization, we were able to
get the optimized deposition condition at desired deposition rate and an experimental deposition rate showed

similar results.

Key words nanoimprinting, antistiction layer, DOE (design of experiment).
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Fig. 1. A schematic diagram of the plasma deposition system
for depositing an antistiction layer.
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Table 1. Definitions and levels of factors in the DOE

. Level
Factor Unit -
Low High
Table Height (TH) mm 0 - 80
Substrate Temperature (ST) °C 30 200
Working Pressure (WP) mTorr 50 150
Plasma Power (PP) W 30 100
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Table 2. Deposition conditions
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and response results
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Fig. 2. The change of (a) a temperature as a function of time

and (b) temperature difference between heater and TC wafer.

Experimental Factor Response
Order TH ST WP PP DR* NU**
1 0 30 50 30 1.6 47
2 80 30 50 30 17.2 43
3 0 200 50 30 1.6 6.7
4 80 200 50 30 4.4 3.3
5 0 30 150 30 1.6 2.7
6 80 30 150 30 1.4 1.4
7 0 200 150 30 2.3 10.1
8 80 200 150 30 3.4 3.1
9 0 30 50 100 13.3 02
10 80 30 50 100 4.1 4.5
11 0 200 50 100 4.4 33
12 80 200 50 100 5.0 2.7
13 0 30 150 100 2.6 2.4
14 80 30 150 100 45.4 3.5
15 0 200 150 100 15.5 49
16 80 200 150 100 5.5 13.1

*DR: deposition rate (nm/min),

**NU: non-uniformity (%)
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Fig. 3. Pareto chart of the staadardized effects.
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Fig. 4. Main effects plots for () deposition rate and (b) non-
uniformity.
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Fig. 5. Interaction effect plot for (a) deposition rate and (b)
non-uniformity.
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Fig. 7. The change of the deposited thickness and deposition
rate as a function of time. The plasma was prepared at 0 mm
table height, 150°C substrate temperature, 50mTorr working
pressure and 70W plasma power.
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