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Nanoimprint lithography (NIL) is a simple process to fabricate nanostructure 

devices with high resolution. We reported that the photoreactive liquid 

crystalline polymer (P6CAM) [1] material was aligned by thermal 

nanoimprinting using line and space (L&S) pattern mold[2]. We confirmed that 

the P6CAM molecules were reoriented parallel to the imprinted line on the 

imprinted P6CAM film in the case of using a normal L&S pattern mold. If a 

mold with bidirectional L&S pattern is used for the thermal nanoimprint on the 

P6CAM, two reorientation directions of the molecules according to the 

bidirectional mold pattern may be induced. We fabricated the bidirectional line 

pattern mold by electron beam (EB) lithography and reactive ion etching (RIE) 

and then demonstrated thermal nanoimprinting using this mold on the P6CAM 

film on a glass substrate.  

The fabricated bidirectional L&S pattern mold has the two periodicities of 4- 

and 2-m in the orthogonal direction, as shown in Fig.1. The line heights of 2- 

and 1-m lines were about 200 and 100 nm, respectively. We used a thin 

polydimethylsiloxane (PDMS) layer as an antisticking layer [3]. The mold and 

P6CAM substrate were heated by 165 C in thermal nanoimprinting. The 

imprinting pressure and pressing time were 15 MPa and 4 min, respectively. 

After thermal nanoimprinting, we observed the imprinted pattern by atomic force 

microscopy (AFM) as shown in Fig. 2(a). The bidirectional line pattern was 

clearly imprinted on the P6CAM. Next, we observed the P6CAM pattern by 

polarization optical micrography (POM) under cross-nicoled conditions. The 

bright-field of the polarization micrograph indicates that the P6CAM molecules 

are unidirectionally reoriented. The dark-field indicates that P6CAM molecules 

are randomly distributed. It was seemed that the brightness of 1 m-lines was 

weaker than that of 2 m-lines. These results indicate that the P6CAM molecules 

were reoriented bidirectionally according to the mold pattern by thermal 

nanoimprinting. 
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Figure 1.  Illustration of bidirectional line pattern mold. 

Figure 2. (a) AFM and (b) polarization optical micrography (POM) images 

of imprinted P6CAM pattern. 
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