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As the interconnect size have been scaled down, electromigration (EM) becomes one of the major
issues of Cu interconnect reliability. In the typical Cu damascene structure, the location of Cu and
Si(C)N dielectric layer interface is the weakest point of electromigration-induced failure. Therefore,
introducing metallic cap layer, such as tungsten [1] or CoWP [2], could effectively increase the EM
lifetime of Cu interconnect. However, difficulty in process optimization and cost efficiency become major
barriers [3]. Moreover, as the Cu line width reduces, ultra-thin cap layer with high EM blocking ability is
necessary. Graphene-based 2-D materials, which have atomically thin nature, could have strong
potential to application of Cu interconnect cap layer. In this work, we investigate that a reduced
graphene oxide (rGO) cap layer effectively blocks the migration path of Cu surface, and therefore, the
EM lifetime of Cu line is improved. The rGO cap layer was fabricated by dip-coating of water-dispersible
graphene oxide solution and subsequent reduction with hydrogen ambient annealing. The
electromigration test was conducted under highly accelerated wafer level test and the mean
temperature of the Cu line was estimated [4]. The EM test results indicate the major diffusion
mechanism of Cu atom is changed from surface diffusion to grain boundary diffusion, because of the
EM blocking by rGO cap layer. The Observation of Cu line morphology by scanning electron microscopy
also support the result of increased EM lifetime by rGO cap. A possible mechanism for reduced surface
diffusivity of Cu line is also proposed.
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Figure 1. Fabrication process of rGO cap layer on Cu line



