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Improving the Efficiency of Pattern Extraction
for Character Projection Lithography
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This paper proposes an approach to improving pattern extraction efficiency
for character projection lithography (CPL). CPL is a promising technology for
electron beam direct-write lithography. The advantage of CPL is the reduced
number of electron beam (EB) shots compared to conventional variably-shaped
beam lithography, because character patterns that frequently appear within a
layout can be simultaneously written by a single EB shot with a CP aperture

mask. This means that it is important to extract frequently-used character
patterns and prepare CP aperture masks in order to reduce the number of EB
shots. However, with random logic devices, each character pattern is subject
to being deformed into many different patterns that have complicated optical
proximity correction (OPC) features, which cannot be extracted as a unique
CP aperture mask. In order to overcome this problem, we propose a method
of improving the efficiency of pattern extraction for CPL with random logic
devices by employing OPC optimization. Our proposed method can reduce the
variety in the deformed patterns. In conducted experiments, we successfully
achieved a 30% improvement in extraction efficiency.
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Fig.1 Diagram of character projection lithography system.
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Fig.2 Framework of proposal method.
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Fig.4 Flowchart of the cell-group extraction.
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Table 1 The grouping criteria of pattern directionality in the top and bottom regions.
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Fig.6 Comparison of neighboring patterns.
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Fig.7 Flowchart for OPC optimization.
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Fig.8 Coding of optimization parameters.
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Fig. 11 Measurement of intensity contour profile.
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Table 2 Experiment conditions for cell-group extraction.
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Fig. 14 Categorized tree for the cell-group extraction.
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Table 4 Adjustment results for OPC optimization.
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