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Silicon nanowires (SiNWs) have been considered as potential chemical sensors due to their large
surface-to-volume ratio; besides, the possible integration of several nanowires into arrays allows
to visualize those as sensors. Because of that, SiNWs have been studied as sensors of harmful
gases, such as CO, NO, NO2 and SO2 [1, 2]. However, doping SiNWs could influence their sensing
capacity, and this influence has not been reported yet in literature. For this work, we studied
theoretically the surface adsorption of a CO molecule on hydrogen-passivated silicon nanowires
(H-SiNWs), grown along the [111] crystallographic direction, as well as on a SiNW with a
dangling bond. To analyze the doping effects on the H-SiNWs' chemical sensing properties, we
considered three nanowire diameters, and studied the effect of B-, Al-, and Ga-doping, on the
adsorption of CO, by Density Functional Theory calculations. The results indicate that molecular
CO adsorbs more strongly onto the B-doped H-SiNW than on the pristine H-SiNW. The following
trend is observed for the CO adsorption energies: Eads[B-doped] > Eads[Al-doped] > Eads[Ga-doped]
> Eads[undoped], for all diameters. The electronic charge transfers between the SiNWs and the
adsorbed CO were estimated by using both the Hirshfeld and Voronoi population analysis. The
CO adsorbed onto the undoped H-SiNWs has an electron-acceptor character, while the CO
adsorbed onto the B-, Al-, and Ga-doped H-SiNWs exhibits an electron-donor character.
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