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Nanocarbon Interconnect Technologies for Future LSIs and Memories
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With the higher integration of large-scale integrations (LSIs) and memories in recent years, finer and three-dimensional (3D) interconnects are

becoming essential.
issues accompanying the thinning of interconnects.

However, the decrease in current carrying capacity and increase in resistance of existing metal interconnects are serious
As a solution to these issues, so-called nanocarbon materials, such as carbon nanotubes

(CNTs) and graphene, are expected to overcome the technical limitations of conventional interconnects.
Through a project of the New Energy and Industrial Technology Development Organization (NEDO), Toshiba has developed nanocarbon intercon-
nect technologies for future LSIs and memories that provide the following results: (1) low-temperature growth of CNTs as well as (2) high-density growth

compatible with semiconductor processes, and (3) selective growth into fine via-hole arrays.

These results are applicable to the realization of a

high-aspect-ratio vertical contact plug, which is required for future 3D memory interconnects.
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Dependence of copper (Cu) interconnect resistivity on interconnect width
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Interconnect-related properties of Cu, multiwall CNT, and graphene
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Remote-plasma chemical vapor deposition (CVD) schematics and transmission electron microscope (TEM) images of CNTs obtained by plasma CVD
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High-density CNT growth applying 3-step plasma CVD
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CNT via integration process
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SEM image of selective CNT growth into via array
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