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Nippon Telegraph and Telephone Corporation (NTT) started X-ray lithography research

in mid-1970s by developing masks, steppers, and X-ray sources. On the basis of their

results, NTT then started to construct the superconducting compact storage ring,

Super-ALIS, for nano-technologies in 1985, and began using it in 1989 to develop future

low-power-consumption telecommunication LSIs. This paper introduces NTT’s SR

facility and its applications to LSI technologies, including the latest results.
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NTT's SR Facility
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Fig.2 A photograph of the Super-ALIS, showing SBL-2 through SBL-4
(right to left). These beam lines are introduced into the clean room.
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Basic Parameters of Super-ALIS and NAR
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Table 3 Beam Lines in NTT SR Facility
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Fig.3 Injected electron beams in the Super-ALIS.
Beam energy is 520 MeV.
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Fig.4 Stored beam current and beam life of the
Super-ALIS.
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Fig.5 Demonstrative patterns with SR lithography.
High-aspect-ratio 0.2 um patterns are
formed on an uneven substrate.
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Fig.6 Fabricated test LSl chip with a size of
12-mm-square and a minimum feature size
of 0.18 um, including 2 million transistors on
it.
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