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Nanoimprint lithography (NIL) has been attracted alot of attention from many researchers as
a nanoscade patterning technology with many advantages such as smple process, high
throughput and low cost. Recently, we reported a new nanoimprint technique using liquid-phase
hydrogen slsesgquioxane (HSQ) as a replicated materid dternative to HSQ resin formed by
conventiona spin coating.”’ The imprinting using liquid-phase HSQ provided various HSQ
patterns with linewidths ranging from 25 nm to 300 um, and alowed a smultaneous imprinting
of arbitrary patterns including both submicron and greeter than one hundred micron patterns by
a one-gep process. Moreover, after imprinting, the HSQ resdua layer that remained in the
compressad areawas extremdly thin. It seemed to be non-residud layer. In this paper, to confirm
whether there remained a resdud layer or not, we tried to demondrate a bi-layer process
without removing aresidud layer.

Figure 1 shows a schematic of the fabrication process of the bi-layer resst sructure. (a) Fird,
1.3um-thick AZ photoresist was spin-coated on a S subgtrate. It was baked at 250 °C on a hot
plate for 2 minutes to increase adhesion between the bottom layer and the subgtrate. (b) Second,
HSQ was dropped on aS substrate coated AZ photoresist. (€) Third, the mold was pressed a 4
MPa and keeping 90 °C for 10 minutes to evgporate the solvent. (d) After water-cooling, the
mold was removed from the subgtrate. (€) Findly, O, RIE was carried out to etch avay AZ
bottom layer usng HSQ paitern as an etching mask. Asthe etching rate ratio for AZ photoresst
to HSQ is higher than 100 as shown in Fig. 2, if the HSQ residud layer remains after NIL, it is
expected that the AZ bottom layer is not etched away by O, RIE.

Figure 3 () shows a SEM image of 1um-linewidth HSQ imprinted pettern on a S substrate
coated AZ photoresst. After O, RIE without a removing process of HSQ resdud layer,
HSQ/AZ bi-layer resst structure has been successfully demonstrated as shown in Fig. 3(b). This
result reveded that there seems to be achieved non-residud layer in NIL using liquid phase

HSQ.
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Fig.1 Fabrication process of the HSQ/AZ bi-layer resst structure
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Fig.2 Etching timeindependence of the etching depth.

(a (b)
Fig.3 HSQ/AZ bi-gructureresist structure (a) before and (b) after O, RIE.



