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In this work, the novel II-IV-N> semiconductors which are related to the well-
known III-N by replacing the group-III with a group-II and a group-IV were
investigated. First, the lattice parameters of the II-IV-N, were predicted by a full
potential linear muffin-tin orbital (FP-LMTO) approach within the generalized
gradient approximation (GGA). The formation energies of the new materials and their
competing compounds, such as Zn3Nz, MgzN», Cd3N2 and GesNy ete. were calculated
from the constituent elements. The chemical potential diagrams for stability show the
allowed ranges of the chemical potentials of elements. Next, the band structures of
Mg-IV-N> with IV=Si, Ge, Sn were obtained by using the quasiparticle-self-consistent
GW (QSGW) approach. Similar to the Zn-IV-N> compounds, MgSiN> is found to
have an indirect gap slightly lower than the lowest direct gap, while the other
materials have direct gaps. The direct gaps, calculated at the GGA lattice constant,
range from 3.43 eV for MgSnN> to 5.14 eV for MgGeN> and 6.28 eV for MgSiN».
The symmetry character of the valence-band maximum states and their splittings and
effective masses were also determined. The conduction-band minima are found to
have slightly higher Mg s- than Si s-like character in MgSiN; but in MgGeN: and
MgSnN», the group-IV-s character becomes increasingly dominant. Finally, the
phonon frequencies, phonon dispersions, Born effective charges, infrared (IR)
absorption, and Raman spectra of MgSiN> and MgGeN; were calculated under the
framework of a plane wave method implemented in Quantum - Espresso package. The
Born effective charge calculation reveals that MgSiN> and MgGeN> have the same
ionic nature compared with ZnSiN> and ZnGeN: semiconductor. The phonon
frequencies which are IR and Raman active were firstly predicted.
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