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Effect of surface toughness on the interfacial adhesion energy between glass wafer
and UV curable polymer for different surface roughness
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Abstract

The interfacial adhesion energy between resist and a substrate is very important due to resist pull-off problems during

separation of mold from a substrate in nanoimprint process. And effect of substrate surface roughness on interfacial

adhesion energy is very important. In this paper, we have treated glass wafer surface using CF, gas for increase surface

roughness and it has tested interfacial adhesion properties of UV resin/glass substrate interfaces by 4 point bending test.

The interfacial adhesion energies by bare, 30, 60 and 90 sec surface treatments are 0.62, 1.4, 1.36 and 2 J/m?,

respectively. The test results showed quantitative comparisons of interfacial fracture energy (G) effect of glass wafer

surface roughness.
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Fig. 1 Defect of between UV curable polymer/substrate,
stamp/UV curable polymer in NIL.
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Fig. 2 A schematic diagram of 4 point bending test
sample.
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Fig. 3 The typical load-displacement graph during 4
point bending test on no treatment.
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Fig. 4 Process of 4point bending test sample.
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Fig. 5 A schematic diagram of 4 point bending test.

42



F, 7F2=E 30, 60, 90
l wPE AR Zrell
= 17 4 UAR7I(Ra)
£ 100 nm 121t 30, 60, 90 * E<F CFy 7F==
2 F ol 123,130, 161 nm 2 F7FelE AES
%t Fig. 6 &= CFy 7F==
ot oA A gdALS
SAlolth Mol AWs
upEl AFgHo s}% z7
395 YERRT olmel sk
el Algae] AR E
o CFy AZlE shA €2 4% 062
Jm?, 30, 60 23t 28] Sl 1.4 J/m?, 1.36 I/m* &
o ol SRR ks vERiRleH, 90 23t o
AT AFHRL 2 Jm* 02 SAHAG. 2= 9
ol¥ W& CFy 7kA~= oY & W3] Az
U7} S7rghe & 4 gdlem 90 23t ol
gk Al 3 ol S A=E dEha gl

=
=
A
=

H ol

ol ¥w

ol
%

O
S
Hrﬂi«_

f%»
= o

>{n %

do B -
O o

TR R
Ho
o =

ro
ofl ol
R =

ol
o

rin
BN
Moo ™
e ol ni
ol Ol 1% (K of

e @ o rfr Koo 2 =

4 fa
X0
A

2l ﬂﬂ = ZA9 uv A3k ek AW el
=] #kel 2,68 J/m> 9} ML ol v FALS g
S Yehe ¥ ol= E& CF, 7t HEE T
d e dolH o] oA vtemm UV 3t E
mel S glolH Afole] AWAFAUAE F
7b A7lEE 2 advh gvka ek, ek
CFy 7}227} B84 7127t opd oz s 9o
o] W] 3484 2 @go] EA F TS
A g # %i?iﬂ gk, 2 Aol AbgdE WV st
Zg = Zeo F 7} ¥3hy 7| Fab= dekdel

Load(N)

ad plateau at constant
displacement

0.0 0.1 0.2 0.3 0.4 0.5 0.6
Displacement(mm)

Fig. 6 The typical load-displacement graph during 4point
bending test on CF, treatment for 90 sec.
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