Lithography CAD Technique for 100 nm-node System LSI
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Abstract

In lithography CAD for photo-exposure, the development of the OPC system using parallel processing has enabled
high-speed mask pattern generation and resolution enhancement processing, both of which are becoming more and
more difficult for 100 nm-node system LSIs. Also, lithographic DRC, which is used to verify resolution enhancement
processing, has helped reduce the development time and prototyping cost of system LSIs. In lithographic CAD for
electron-beam exposure, the common block method has been developed as a means of reducing reticle cost, which is an
important problem when multiple products are manufactured in varied quantities. A data processing system has been
developed to use the partial block extraction function and block extraction simulator for automatic extraction of optimum
common block patterns. The electron beam exposure technology not only contributes to developments in advanced
technology but also strongly promotes the downward expansion of electron-beam direct writing in terms of both

technology and throughput. This paper gives an overview of these techniques for 100 nm-node system LSIs.
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Fig.1-Exposure result of SRAM part of gate layer in logic data.
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Fig.2-Comparison between original and OPC patterns.
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Fig.3-Configuration of block mask and concept of common block exposure.

26 FUJITSU.53, 1, (01,2002)



oob012000b0000100o0Oooboooboooog
oboobooboobilobooooobobooboooorzoond
gboboboboblgoboooooooboooobo
gboboboboblobooooobooboooobo
oooooooooooboooooooooobbobooo
gboboooobooobooobooboobobooboboooono
gooOo0oocOoOOoOoOoboOooOooooOooboooo
oooooooooooboooooooooobbobooo
oooooooooooLwsiIooooboooooooo
goboomwrbooboboobobbooobboooboo
oooooooooooboooooooooobbobooo
goboobooboooboobooobooboooon

e I0OOOODOOODO
oooooboooooooboob3oooooooboo
gobbo0agooooooooooooDboo

L mamn
: %EEE
{ ' Rl
' ' |

1EEOTOYYTI0EED/M8—Y

"
i
i
i
i
i
i
i
i
i
i

0-4000000000
Fig.4-Partial block method.
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Fig.5-Block extraction simulator and layer optimization.
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Fig.6-Technology application (common block mask of 180 nm-node system LSI circuit).
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