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Interaction of Hf precursor with adsorbed hydroxyl on Si (001)-(2x1) surface using density

functional theory
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Abstract : We have performed a density functional theory study to investigate the reaction of the HfCl; molecule on H,O
terminated Si (001)-(2x1) surface. The reaction of the HfCls molecule is more favorable on OH-terminated site than H-terminated
site. The first HfCly molecule is adsorbed on a OH-terminated site with 0.21 eV energy benefit. The second HfCls molecule is
adsorbed on the most adjacent OH-terminated site of the first molecule and the energy benefit is 0.28 eV. The third and forth
molecules have same tendency with the first and second ones. The adsorption energies of the fifth and sixth HfCls molecules are
0.01 eV, -0.06 eV respectively. Therefore, we find that the saturation Hf coverage is approximately 5/8 of the available hydroxyl
site, which is 2.08 x 10*/cyy. Our model is well matched with an experimental study by reference.
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