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Abstract

To analyze the electronic structures and optical properties of pure-ZnO and N-S codoped ZnO, the
defect formation and ionization energy, density of states, conductivity, dielectric constant and ad-
sorption coefficient of varies complexes were calculated by the first-principles calculation me-
thods based on Density Functional Theory (DFT). It is found that 3N-S codoping in ZnO not only
enhances N acceptor solubility, but also leads to shallower acceptor energy, demonstrating that
3N-S codoping can obtain a high-quality and more stable p-type ZnO. Furthermore, as the incor-
poration of N atoms is increasing, the ionization energies of the complexes are sharply decreasing,
and the conductivity of the system is enhanced. In addition, the calculation of the dielectric func-
tions and adsorption spectrum shows that 3N-S codoped ZnO has interesting characteristic in the
low-energy region. We expect that this theory study might be helpful for the experimental re-
sults.
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Figure 1. The supercell structures of pure-ZnO and N-S codoped ZnO
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Table 1. System resulting data of standard experiment

1L BEMERNERERMELEE

System alA c/A cla (0/-)/eV
Pure-ZnO 3.281 5.277 1.608
N 3.271 5.302 1.621 0.33
N-S 3.306 5.358 1.621 0.72
2N-S 3.288 5.379 1.636 0.51
3N-S 3.286 5.376 1.635 0.30
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Figure 2. Formation energies of N-S codoping complexes
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Figure 3. TDOS of varies complexes
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Figure 4. PDOS of 3N-S complex
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Figure 5. (a) Imaginary dielectric function; (b) Adsorption coefficient
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