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Fabrication of UV-NIL Stamp by Using Water-soluble Polymer and DLC Coating

*K. D. Kim', J. H. Jeong', A. Altun*, D. I. Lee*, D. G. Choi

1 S.H.Park!, E. S. Lee!

' Nano-Mechanical System Research Center, Korea Institute of Machinery and Materials

Key words : UV-NIL, Water-soluble Polymer, Stamp Replication, DLC(Diamond-like Carbon)

1. M2
1996 d ZTAXE t)gte] Chou wWoll 93|A Altd
oY R Y dZTHE ﬂ/\.’la]jl(Nano imprint lithography,
NIL) 7]&2 AAHolnx axgor Uw F2ES A%
T e VER 2 %4/7]%751 SHAA BF =4 o
7dH 3 glow B3], 2003 WEd 2HEH ITRS (International

Technology Roadmap for Semiconductors)el] 4= 2010-2013 A
22-32 nm DRAM Half-Pitch S E1d-& $8 A 241
L JEZYE J|&o] AR AAHAE, o
1%4 7 e dEs EA 9 Akl
e}, g 2003 W MIT 9] 71 HalA
EﬂE e AAE WAL 10 79
shUE MAEo] m VeERAe] F8
=] 3H$1 ‘Rl‘:}.
E (Nanoimprint Lithography, NIL) &4 7]&-2
e i?ﬂobl HES AAAo= =z Pis
e 7K ]%E 6 nm =79 Y FEEL
7Festts A P whh Slek). ot
o e v 7+ ol
(thermal-type NIL)ﬁ} %
Uys AZHE FAH=
A ANAE (cavity) == & oo g vtdH
B2 Wy A7]7] Y3k 7w ~Ex=y) .ﬂoo]_];]r 100
nm & =7 10}4 ‘Jri if’ﬂo‘/l
84 E-beam &

=

o}i

p
L

L o

01*‘10}04 ‘JrL *ﬂl"‘/l Jﬂﬁol
g WHORE HA|ste] ARg-akal ME}—- B
o] A W= vx JEIEE NFA
& & A7 FFE Foke] HHE 4
W3yl PDMS = PU(ponurethane) } El_% IR
of EAlste= Wiol vk A
2= %) 32 (mother stamp) 2k O“PO]D%
HE HALR dojx|= A&
Al&-3k ouLaE FA =
g E o] &3] HAT
R Az s HEHHE 5=
a#] %, PDMS =
el A PDMS ] =
W=tk olgg A¢ eakE
% PDMS o] EeE|me] A5
of 2o Yol "ol WY

B E=RgAE Bo HE %E]‘:ﬂ PVA(ponvmyI
Alcohol)E ©]838}e] ~¥IZE EHA3t & DLC(Diamond-like
Carbon)E EA|%¥ PVA o] Z¥3dle] HFHog ¥ ~Els
9], 71;0 }\1-,] DLC /\BJE‘_E: zﬂx}—L}oﬂ;}.

Eof 5= PVA & o] &3 JTHE
Schaper (2)°ll 2|3l

|
oL 2 X
oZ P o >
o g ol 9
2 f ok
o Mo

c
<
Qb SR E 2 [ i roh b Ok o o (K o

o

i o

O

=2
o ot @ @

ofrt

e Lo

J
bl 24 N

¢}
-

i

[H
i ox

2,

fo [»
_>‘1_5
el
> ME

[0 o [o o

ox
f

e i

=
o [0
:L

R

Moz

‘?j 2003

o~
jaaty

W
e
20

g AtElen 1

173

H H2AE 98 o AT E =FoA ALgE
DLC & ©o]§3 Y JITHEZ Al 722 . Jeong(3)
o ¢J&te] S Ak Ao S, Park(4)S TPP(Two Photon
Polymerization) 2.2 A|2t¥l 3 2191 Z2]9 ¥ Hd| DLC =
sgste] JEAES PSSk DLC o T oAz}
sho} dwbHoR hw QEAE FHN 2HE Ewd

3l 3lshd 27 glo] YdZT-MEZE 33t Al Altun (5)
DLC ¢ ®4W oyA& 7] 9ste] Fluorine & #7}
3k F-DLC (Fluorine-doped DLC) & 2% 27} WS o] &3}
o] 40nm ] AES ztes A®IEE A 25

.
.
)

2.PVA 2t DLC & 0|88 2T S5
Fig. 1 2 PVA 9} DLC FH S o] &3t ~®lx Hxo] 3}

Ag vepi,

Fig. 1 Schematics for the replication of the master stamp by using
DLC deposition and PVA molding ; the surface treatment of
the original stamp (a), pouring PVA onto the original stamp
(b), DLC deposition (c), pouring optical adhesive (d), put
the glass on adhesive (e), dissolve PVA from adhesive (f).
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Fig. 2 Schematics for radio frequency plasma enhanced chemical
vapor deposition (RF-PECVD) process.

(b)

()= EA¥ DLC ~®x

lorrlotorr

Fig. 3 Results of 1 um scale patterns replication by using water-
soluble polymer (PVA) and DLC coating. (&) AFM image of Si
stamp (mother stamp), (b) FE-SEM images of PVA pattern (son
stamp), and (c) FE-SEM images of DLC stamp (grandson stamp).
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Fig. 4 Results of sub 50nm scale patterns replication by using
water-soluble polymer (PVA) and DLC coating. (a) SEM image of
Si stamp (mother stamp), (b) FE-SEM images of PVA pattern (son
stamp), and (c) FE-SEM images of DLC stamp (grandson stamp).
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