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A Molecular Dynamics Simulation on the Agglomeration
Behavior of Cu on TaN (111) Surface

CHEN Bei, HAN Bo, ZHOU Cheng-gang, WU ]in—ping%

Institute of Theoretical Chemistry and Calculated Material Science, China University of Geoscience, Wuhan 430074, China

Abstract Cu seed layer agglomeration on barriers is a bottleneck in semiconductor industry for the application of atomic layer
deposition (ALD) which is the preferred technology for the next-generation ultra large scale integrated circuit (ULSC). How -
ever, the theoretical understanding of the underlying mechanisms of Cu aggregation is still not clearly known. We made a first-
principles study of copper aggregation on the TaN (111) surface, using density functional theory. The adsorption energies and
charge transfers were evaluated to address the interactions between Cu and the substrate. Ab initio molecular dy namics simula-
tions were performed to examine the dynamic behavior of a copper monolayer originally commensurate with the TaN substrate
at the typical atomic layer deposition ( ALD) operating temperature (500 K). The results revealed that the copper film under-
went substantial agglomeration on the TaN (111) surface at this ALD operating temperature, which was consistent with exper-
imental observations.

Key words: agglomeration; TaN; DFT; molecular dynamics semiconductor materials.
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