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Optical Proximity Correction and Design for Manufacturability Technologies for Shrinkage of

Semiconductor Devices
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Optical proximity correction (OPC) and design for manufacturability (DFM) technologies are essential for the shrinkage of semiconductor devices

to resolve any device patterning challenges in conjunction with design, mask, and wafer process technologies.

In these technologies, cutting-edge

computational patterning technology is constantly required to break through the trade-off between the improvement of patterning prediction accuracy

and reduction of computational time.

Toshiba developed OPC and DFM technologies ahead of its competitors in the industry, and has been continuously achieving significant results in

the advancement of both optical lithography and next-generation lithography.

As a result of the development of these technologies, we developed

the world's first NAND flash memory with a process on the order of 10 nm in 2011.
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Deterioration of pattern fidelity caused by pitch shrinkage
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Concept of Toshiba OPC tool
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Examples of increase in hot spots accompanying pattern shrinkage
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Concept of Toshiba hot spot fixer (HSF)
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Effect of source mask optimization (SMO) technology
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