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Abstract — Adhesion tests were conducted to investigate the adhesion characteristics between mold and ther-
moplastic polymer film. Coating of anti-sticking layer (ASL), a kind of polymer material, imprint pressure, and
separation velocity were considered as the process conditions. A piece of fused silica without patterns on its sur-
face was used as a mold and the thermoplastic polymer films were made on Si substrate by spin-coating the com-
mercial polymer solution such as mr-1 PMMA and mr-1 7020. The ASL was derived from (1H, 1H, 2H, 2H -
perfluorooctyl) trichlorosilane(F;-OTS) and coated on the fused silica mold in vapor phase. The pull-off force
was measured in various process conditions and the surfaces of the mold and the polymer film were observed
after separation. It was found that the adhesion characteristics between the mold and the thermoplastic polymer
film and the release performance of ASL were changed according to the process conditions. The ASL was effec-
tive to reduce the pull-off force and the damage of polymer film. In cases of the mold coated with ASL, the pull-
off force did not depend on imprint pressure and separation velocity.
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Table 1. Physical properties of polymer materials
and conditions for preparing polymer films

Material mr-1 7020 mr-I PMMA
Molecular weight o0 ovailable 35,000
(g/mol)
Density (g/em’) 0.98 1.01
Glass transition temp.
N ’ 60 105
T, (')
Condition for spin 500 rpm for 10s and
coating 1000 rpm for 35s
Baking 140°C for 2 min. on hotplate

Fig. 1. Contact angles of test liquids on a fused
silica mold: (a) deionized water on the fused silica
mold without ASL, (b) deionized water, (¢) diio-
domethane, and (d) ethyleneglycol on the fused silica
mold with ASL.

nm 1

gm0 ipm
(@) (b)
Fig. 2. AFM topography images of (a) a clean fused
silica mold (RMS roughness=90.24 nm), and (b) a
fused silica mold coated with ASL (RMS rough-
ness=0.22 nm).

7taA 2219l mel 70203 mr] PMMA(rmcro
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Fig. 3. Photography (a) and schematics (b) of ex-
perimental apparatus.
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Fig. 4. Experimental result for the mold without
ASL and mr-I PMMA polymer film. (P;=5MPa,
v,=1 um/s).

Table 2. Experimental conditions
mr-I 7020 mr-1 PMMA
170~185 200~220

Material

Imprint temp., T, (C)

Imprint pressure, P

(MPa) 5 2, 5,10
Imprint time (min.) 5 5
Separation temp., T, (°C) 50 80
Separaﬁ"(‘m;my’ v 10 1, 5, 25, 100
Environmental temp. (°C) 26%3
Environmental relative 45410

humidity (%)
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