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The surface reaction mechanism of atomic layer deposited(ALD) Ta205 on silicon surfaces was studied
via density functional theory. The ALD process is designed into two sequential half-reactions, i.e., TaCI5
and H20 half-reactions. Both of them proceed through an analogous trapping-mediated mechanism. By
comparing with the reactions of TaCl5 on the H-terminated silicon surfaces, we find that it is both
kinetically and thermodynamically more favorable for the reactions of TaCl5 on the hydroxylated silicon
surfaces. In addition, we also find that it is energetically unfavorable for the H20 half-reactions.
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