UV nanoimprint using condensable gas
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When nanoimprint is carried out in atmosphere, recesses of a mold naturally tend to trap
air and the trapped air degrades pattern quality as the air inevitably remains in the moldable
material and becomes bubble defects. The problem is not severe in thermal nanoimprint but it
is a serious problem in UN nanoimprint. The volume of trapped gas is very much reduced by
a high imprinting pressure in the case of thermal nanoimprint but it is moderately reduced
due to much smaller imprinting pressure of UV nanoimprint. By substituting condensable gas
for the air in the imprinting environment, the trapped condensable gas volume can be much
smaller than the original volume by changing the gas from the gaseous state to the liquid state
during imprinting process. We commonly use 1,1,1,3,3-pentafluoropropane (PFP) as the
condensable gas, whose saturated vapor pressure at room temperature is 0.15 MPa. The
volume of liquid PFP is 1/200 of that of gaseous PFP in atmospheric pressure at room
temperature. We can realize bubble free UV nanoimprint by using PFP.
In the presentation, some examples of UV nanoimprint using PFP and those of UV
nanoimprint using other gases will also be presented.
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