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Abstract

As the trend towards miniaturization in semiconductor integration process, the limitations of
interconnection metals such as copper, tungsten have become apparent, prompting research into the
emergence of new materials like cobalt and emphasizing the importance of studying the corresponding
process conditions. During the chemical mechanical polishing (CMP) process, corrosion inhibitors are
added to the slurry, forming passivation layers on the cobalt surface, thereby playing a crucial role in
controlling the dissolution rate of the metal surface, enhancing both removal rate and selectivity. This
review investigates the understanding of the cobalt polishing process and examines the characteristics
and behavior of corrosion inhibitors, a type of slurry additive, on the cobalt surface. Among the
corrosion inhibitors examined, benzotriazole (BTA), 1,2,4-triazole (TAZ), and potassium oleate (PO) all
improved surface characteristics through their interaction with cobalt.

These findings provide important guidelines for selecting corrosion inhibitors to optimize CMP
processes for cobalt-based semiconductor materials. Future research should explore combinations of
various corrosion inhibitors and the development of new compounds to further enhance the efficiency of
semiconductor processes.

Keywords : Chemical Mechanical Polishing; Corrosion Inhibitor; Passivation layer; Slurry.
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Fig. 1. (a) Cross—section scheme of FEOL and MOL processes in circuits with cobalt, (b) enlarged
schematic of Co/barrier/dielectric layer structure from (a), (c) cross—sectional SEM image of bottom-

up filled cobalt wafer by electroless plating[12].
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Fig. 2. Schematic of Dishing and Erosion in Cobalt CMP.
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Fig. 3. Cross—sectional image of integrated circuits on the wafer surface (a) with CMP

process, (b) without CMP process[24].
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Fig. 5. Cobalt removal mechanism by slurry during cobalt CMP process.
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Fig. 6. Structure of Benzotriazole.
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Fig. 7. Contact angle of cobalt wafer dipped in 1wt% glycine
with 0 ~ 30 mM of BTA .
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