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As process nodes continue to shrink, the semiconductor industry faces severe manufacturing
challenges. Four most expected technologies may push the limits of lithography: multiple patterning
lithography, extreme ultraviolet lithography, electron beam lithography, and directed self-assembly.
We investigate the most critical design challenges of the four technologies and provide our solutions,
which can contribute to the continuing scaling of the CMOS technology. Finally, we provide some
future research directions for the addressed technologies.
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