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Abstract

Nanoimprint lithography has the advantages of low-cost, high-throughput, ultrahigh resolution, which could make it one of the
next generation lithography technologies. However, the bubble-defect is always a problem which may damage the duplicate patterns, so
it is an urgent issue to propose effective solutions. A novel methods, which is suitable for compressional gas cushion press nanoimprint
lithography in gas atmosphere and could prevent gas from entering the gap between mold and substrate, is presented here. The annular
plate capillary gap formed between the smooth substrate and the prominent O-ring processed by etching the original mold would be
filled with the fluid medium. The capillary liquid bridge between the O-ring and substrate produces a closed cavity. The stiction
induced by adhesion force and the capillary force induced by air-liquid surface tension could resist the compressed gas and avoid the
bubble defect. The effective widths of the prominent O-ring, which are different for various fluids with different surface properties, are

deduced by theory analysis. The analysis results provide theoretical basis for the preparation of the mold.
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PACS: 81.16.Nd, 81.16.Rf, 85.85.4j DOI: 10.7498/aps.62.068103

* Project supported by the National Natural Science Foundation of China (Grant No. 51175479).

1 Corresponding author. E-mail: duanzhiyong @zzu.edu.cn

068103-9



