©
2021 2023

Thermal Management of Ru and Graphene Interconnects in Next-Generation Logic
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Effects of thermal boundary resistance (TBR) on the thermal management of
ruthenium interconnects, which are promising candidates as next-generation logic semiconductor
interconnect materials,were investigated. Various wire/interlayer/dielectric film stack structures
with different interfacial properties were prepared using sputtering method. The TBRs of the stack
structures were measured using the frequency-domain thermoreflectance method. A TEM instrument
equipped with an energy-dispersive X-ray spectrometer was employed to image the cross-sectional
structures and elemental mapping. Hard X-ray photoelectron spectroscopy was used to investigate the
bonding states of deeply buried interfaces in the film stacks. The temperature rise of
next-generation logic semiconductor interconnects was calculated using finite element method
simulations, with the measured TBR as a significant parameter.
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