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Fabrication of Fluorine Doped Diamond-Like Carbon Stamp for UV-Nanoimprint
Lithography
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ABSTRACT
A fluorine-doped diamond-like carbon (F-DLC) stamp which has high contact angle, high UV-transmittance and sufficient
hardness, was fabricated using the following direct etching method: F-DLC is deposited on a quartz substrate using DC and
RF magnetron sputtering, PMMA is spin coated and patterned using e-beam lithography and finally, O2 plasma etching is
performed to transfer the line patterns having 100 nm line width, 100 nm line space and 70 nm line depth on F-DLC. The
optimum fluorine concentration was determined after performing several pre-experiments. The stamp was applied
successfully to UV-NIL without being coated with an anti-adhesion layer.
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Fig. 2 Variation of (a) UV-transmittance, (b) contact angle,
(c) hardness of the samples with different fluorine
concentrations.

Fig. 2 © £3 72 W& FFH7 A9dH
FHE, BE, A2 S WHE YehT Aok Fig
2 olx9} gol AYH FIE, AEZ, A4 B3
T Freted wely Zxe di gass A
2 2 % gk AN & 34 S HEE ¥
3 g8 MAste) F-DLCE AT dort Aot

Fig. 3 & AZY FDLC ARxe Az gt
Az gQlo] YTAE(imprint)TF A HE S SEM
(Scanning Electron Mlcroscope) ojujx o}, A|ZLH

F-DLC 9| &3} 332 25%°|8, A ZLS 100 nm,
Z+A L 100 nm, Pol= 70nmo]u}.
3.83E

25% 37t &%9 FDLC 29Xy 0, =
u} o3 Wb 9atd AU oH, HEZLL 85,

-146-

A0 BEREE 164-268% FEE 45 Gpa 2 &
AEAct ol UVNIL & HEH=d 2T 23
H EA4o% FDLC 2%Z: HaX = Hst
o Q& ¥k ople} 7iEy FEu £AAE 2~
Zof nlstoq A} v FriHoz Foln A
%d_z}a 23 A °‘E}‘ %}’3° B3

Fig. 3 SEM images of the (a) F-DLC stamp and (b) the
imprinted polymer having line patterns of the imprinted
polymer with 100 nm line width and 100 nm line distance
and 70 nm line depth. The fine replication of the patterns
can be observed by considering the marked region of the
stamp (A) and the imprinted polymer (A’).
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