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Process temperature and resistance reduction for solid-phase deposition of
multi-layer graphene by current application

Ueno, Kazuyoshi
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Multilayer graphene (MLG) is attracting attention as a candidate for
integrated circuit interconnect materials to replace copper due to the possibility of a fine line
width of several tens of nanometers or less with lower resistance than copper and high current
endurance. However, the issues are how to form a film at a temperature lower than 400 degree C and
how to reduce the resistance.In this research, in the solid-phase deposition method, which enables
direct film formation on the device wafers, current was applied as an energy source other than
temperature, and MLG formation was realized at 400° C or less, which is applicable to the
interconnect process.In addition, by optimizing the heating rate and film thickness, optimization
was performed to achieve both crystallinity and flatness Ieadin? to a lower resistance. In addition,

as an effective doping method, the intercalation process of molybdenum pentachloride was
investigated to reduce the resistance of MLG.
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