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Abstract Integrated circuit has been invented for more than 60 years, and the pursuit of more powerful
performance chips makes the chip manufacturing technology constantly iterate and upgrade. For a long time, chip
fabrication methods based on the ultraviolet lithographic projection system have been the only option for large-scale
integrated chip fabrication. However, with the extremely ultraviolet lithography applied into the production line and

optimized performance, chip manufacturing is advanced to the 7 nm and the following node. Academia and industry
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are not consensus of whether Moore’ s law can last and extremely ultraviolet lithography can support the future chip

demand. The next generation of lithography technology route is still undiscovered. Compared with the fifth

generation lithography based on extreme ultraviolet projection exposure, this paper proposes the concept of the sixth

generation lithographic system based on dual-beam super resolution technology, and discusses the advantages and

potential of the sixth generation lithographic system based on dual-beam super resolution technology, and also

discusses the difficulties and possible solutions. As an alternative technology different from the ultraviolet

lithography technology, the dual-beam super resolution lithography will probably lead the future of chip

manufacturing.

Key words lithography; dual-beam; super resolution; projection; chip manufacturing
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Fig. 1 Schematic diagram of 2D bond overpass when the
average number of single components is 4. (a) Single
components can be connected or not connected in
four directions; (b) single components form a 2D
conductive network that 1is connected or not

connected in four directions with a certain probability
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Fig. 2 Schematic diagram of the final effect of the Yin and Yang complementary mask and its dual-beam projection lithography
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Fig. 3 Dual-beam super-resolution lithographic system introduces a second beam of laser to correct the first laser diffraction
edge. (a) With the complementary mask shape, the introduced second beam of auxiliary laser will narrow the exposure
distribution of the photoresist at the first laser diffraction edge; (b) under the action of the second beam of dual-beam super-
resolution lithography, the dual-beam lithography between the two patterns will widen the spatial size of the exposure

between the two patterns not exceeding the threshold when the single exposure is far apart
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Fig. 4 Comparison of single-beam and double-beam projected lithography density. (a) Single-beam lithography can only perform

2 repeated exposures; (b) double-beam lithography can make repeated exposures more times, with higher density
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Fig. 5 Schematic diagram of the energy direction and guidance mechanism. (a) Energy absorption direction of photoresist can be

diverted by adding the energy direction channel or changing the energy flow speed of each channel; (b) using the method of

stimulated radiation depletion, photoresist can be excited from the ground state to the excited state and relaxed to the low

energy excited state, thus changing the direction of energy flow
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