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Transparent conducting oxides (TCO's) are materials of great technological interest with a wide range of applications in devices like transistors and displays. These materials combine a large band gap, which accounts for the good transparency properties, with a relatively large electrical conductivity. In this talk, I will discuss ab initio simulations performed in our group to study the electronic structure and derived properties of several representatives of this class of materials. The focus will be set into two types of TCO, the indium zinc oxide (IZO) family (with n-type conduction) and ZnO doped with the transition metals Rh and Ir (with p-type conduction).

Our calculations in IZO models of amorphous phases of this material show that the band gap value is mostly independent of the amount of In doping, but the conductivity significantly changes with increasing levels of In. In the case of Rh and Ir-doped ZnO, our calculations predict the trapping of holes around the transition metal centers in the lattice at low concentrations that can hinder p-type conductivity. At high concentrations, localized holes become very mobile and make p-type conductivity possible in this class of materials.

