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Abstract We studied the initial reaction mechanism of Zn precursors, namely, di-methylzinc (Zn(CHs),, DMZ) and di-
ethylzinc (Zn(C,Hs),, DEZ), for zinc oxide thin-film growth on a Si (001) surface using density functional theory. We calculated
the migration and reaction energy barriers for DMZ and DEZ on a fully hydroxylized Si (001) surface. The Zn atom of DMZ
or DEZ was adsorbed on an O atom of a hydroxyl (—-OH) due to the lone pair electrons of the O atom on the Si (001) surface.
The adsorbed DMZ or DEZ migrated to all available surface sites, and rotated on the O atom with low energy barriers in the
range of 0.00-0.13 eV. We considered the DMZ or DEZ reaction at all available surface sites. The rotated and migrated DMZs
reacted with the nearest —OH to produce a uni-methylzinc (—ZnCH;, UMZ) group and methane (CH,4) with energy barriers in
the range of 0.53-0.78 eV. In the case of the DEZs, smaller energy barriers in the range of 0.21-0.35 eV were needed for its
reaction to produce a uni-ethylzinc (—ZnC,Hs, UEZ) group and ethane (C,Hg). Therefore, DEZ is preferred to DMZ due to

its lower energy barrier for the surface reaction.
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Fig. 1. Perspective views of (a) DMZ and (b) DEZ molecules.
DMZ and DEZ are composed by two methyl’s and two ethyl’s,
respectively. Blue, grey, and white spheres are Zn, C, and H atoms.
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Fig. 2. Perspective views of (a) DMZ and (b) DEZ adsorption on
the fully OH-terminated Si (001) surface. shown along the [100]
direction.
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Fig. 3. Planar views of (a) the DMZ adsorbed on the fully OH-

terminated Si (001) surface, shown along the [001] direction. (b)
Energy barriers for the DMZ and DEZ migration on the surface.
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Fig. 4. Energy barriers for (a) DMZ and (b) DEZ reactions on the
fully OH-terminated Si (001) surface.
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