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ARTICLE INFO ABSTRACT

Article history: It is difficult to use roll-to-roll (R2R) substrate transfer and pressing process to
Received 19 July 2021 secure the productivity of the nanoimprint lithography (NIL) process based on
Revised 27 July 2021 the contact pressing mechanism R2R NIL patterning with a precise level of

Accepted 2 August 2021 uniform pressure in the imprinting area. In conventional pressing, the precision

of the imprint process is limited by bending deformation of the pressing roller,
processing errors of roundness and straightness, and roller alignment errors.
Thus, a new type of force point adjustable pressing roller (FPAP) module to
minimize bending deformation of the pressing roller and an air cushion
pressing roller (ACP) module to improve unevenness caused by roller
Uniform pressing deformation, roller geometrical errors were developed. The performance of the
new uniform pressing module was experimentally verified: pressure uniformity
at the imprinting contact surface was £30% for the conventional pressing
module compared to +7% for the FPAP module. The ACP module improved
this value to £3.5%.
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Fig. 1 R2R pressing process Fig. 2 FBD of R2R pressing process
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Fig. 4 Contact uniformity in imprinting process
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Fig. 8 Measurement of pressure distribution along roller using
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Table 1 Maximum and minimum pressure values and deviation
in contact area

Roller module | Conventional ( 4P(;Pf;n) ACP (3rd)
Min (MPa) 0.048 0.050 0.073
Max (MPa) 0.109 0.066 0.078

Dev (%) +39% +16% +3.5%
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Fig. 11 Comparison of pressure distribution in imprinting area
using conventional pressing and FPAP, ACP

Table 2 Maximum and minimum pressure values and deviation
in imprinting area

Roller module | Conventional ( 4IZ)PAm$n) ACP (3rd)
Min (MPa) 0.048 0.050 0.063
Max (MPa) 0.077 0.058 0.071

Dev (%) +30% +7% +3.5%
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