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Abstract — We propose a new approach to greatly simplify the fabrication of conventional nanoimprint
lithography (NIL) by combined nanoimprint and photolithography (CNP). We introduce a hybrid mask
mold (HMM) made from UV transparent material with a UV-blocking Cr metal layer placed on top of
the mold protrusions. We used a negative tone photo resist (PR) with higher selectivity to substrate the
CNP process instead of the UV curable monomer and thermal plastic polymer that has been commonly
used in NIL. Self-assembled monolayer (SAM) on HMM plays a reliable role for pattern transfer when
the HMM is separated from the transfer layer. Hydrophilic SiO, thin film was deposited on all parts of
the HMM, which improved the formation of SAM. This SiO, film made-a sub-10nm formation without
any pattern damage. In the CNP technique with HMM, the “residual layer” of the PR was chemically
removed by the conventional developing process. Thus, it was possible to simplify the process by
eliminating the dry etching process, which was essential in the conventional NIL method,
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Fig. 1. Schematics of CNP technique: (a) HMM consist of
a light-blocking metal layer on top of the protruding
patterns, (b) mechanical imprinting with the HMM
and UV-exposure process through the HMM, (c)
separation of HMM from substrate, and (d) developing
to remove the unexposed residual layer.
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Fig. 2. Viscosity variation as a function of PR/PGMEA
solution ratio.
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Fig. 3. Film thickness variation as a function of viscosity
and spin coating speed.
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Fig. 4. Schematics of SAM layer formation: (a) reaction of HDFS and H,O molecules and (b) SAM formation after

dehydration reaction.
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Fig. 5. Optical images of contact angle measurement: (a) before SAM coating on Cr/Qz, 26°, (b) after SAM coating on
Cr/Qz layer, 92°, and (c) after SAM coating on SiOy/Cr/Qz layer, 132°.
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Fig. 6. SEM micrographs of transferred patterns with SAM
coating on (a) Cr/Qz HMM and (b) SiO, deposited
Cr/Qz HMM
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Fig. 7. SEM micrographs of transferred patterns for UV
expose time of (a) 900sec and (b) 300 sec
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Fig. 8. SEM micrographs of transferred patterns for transfer
layer thickness of (a) 800 nm and (b) 450 nm
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Fig. 9. SEM micrographs of 300 nm line pattern: (a) Top
and (b) cross-sectional views
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