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Extreme Ultraviolet Lithography Technologies Realizing Semiconductor Device
Pattern Shrinkage
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Extreme ultraviolet (EUV) lithography holds promise as a means of promoting the further shrinkage of semiconductor devices. The wavelength
of 13.5 nm used by EUV lithography, which is less than one-tenth that used by conventional lithography technologies, leads to extremely high
resolution allowing 22 nm half-pitch patterns to be resolved, but still has remaining technological issues.

In order to overcome such challenges, Toshiba has been contributing to efforts to accelerate the development of EUV lithography technologies
for high-volume manufacturing by participating in the EUV consortium and alliance. As a result, we have developed an EUV exposure system
equipped with a reflective mirror that can expose the same area as conventional systems, high-resolution resists of 15 nm half-pitch modulation, and
a mask inspection system to detect mask phase defects, and have confirmed the effectiveness of these new technologies. Experiments on
prototype dies of 28 nm half-pitch pattern manufactured by this system have verified that its performance is sufficient for practical application to

high-volume manufacturing.
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Configuration of EUV exposure system
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Overlay accuracy of EUV exposure system with immersion exposure tool
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Resist images of EUV1 exposure system developed by Nikon Corporation
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Pattern images of Selete standard resist 6 (SSR6)
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Reduction of resist collapse by use of tetrabuthylammonium hydroxide
(TBAH)
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16 nm half-pitch pattern fabricated by combining EUV lithography and dou-
ble patterning (DP) technologies
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