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Abstract

The junction failure mechanism of W plugs has not been fully understoodwhile the selective W
deposition has been widely used for plugging interconnection lines. In this paper, the thermal
stability and junction failure mechanismof sub-micron contacts using selective CVD-W plugs were
intensively studiedwith the metal lines of AlSiCu. Ti/AlSiCu and TiN/AlSiCu. The
experimentalresults showed that the contact chain resistance and leakage current in theAlSiCu
and Ti/AlSiCu metallizations were significantly degraded after annealing. From the SEM
analysis. it was found that the junction spiking. due to the Al atoms diffusion along the porous
interface between selective CVI)-W and contactside wall. caused the junction failure. In constast,
there was no degradation ofthe contact resistance and junction leakage current in TiN/AISiCu
metal structu-re. It is believed that the TiN barrier layer could prevent Al(Ti) atoms
fromdiffusing. Therefore. TiN barrier between W plug and Al should be used to impro-ve the
thermal stability of sub-micron contacts using the selective CVD-W plugs.
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