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Abstract: "Sketch and Peel" lithography (SPL) has demonstrated the potential to improve the efficien-
cy of electron beam direct writing. However, it is time-consuming to design exposure layouts for com-
plex patterns. In this study., we proposed a method to generate SPL layouts for complex patterns u-
sing an edge tracing algorithm to extract digital image contours. First, the color image was converted
to a binary image by image graying and the Otsu adaptive threshold segmentation algorithm. Then,
the boundary of the binary image was traced by the MATLAB bwboundaries function. Finally, the
MATLAB GDS toolbox was utilized to transform the traced boundary to layouts for exposure. The
experiments confirmed that the proposed method is effective for extracting the boundaries of images
and converting them to layouts. As shown by fabricating a maple leaf-like pattern, the generated lay-

out still maintains its high graphic fidelity when applied to SPL. The versatility of the proposed meth-
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od for micro-nanomanufacturing was also verified by fabricating other complex patterns of different si-

zes and different geometries.

Key words: multi-scale patterning; “sketch and peel” lithography; electron-beam lithography; edge

tracing
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Fig. 4 (a) The original maple leaf image. (b-d) The optical photographs captured in fabrication steps: (b) The dark

{ield optical photograph of the sample after exposure. (c¢) The optical photograph of the sample after deposi-

ting with 30 nm gold. (d) The optical photograph of the sample after stripping UV-curable adhesive. (e-)

The SEM images of the sample: (e) The enlarged SEM image enclosed in the square in (d). (f) The en-

larged SEM image enclosed in the square in (e)
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