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Abstract

A theory of formation energy and electronic properties of N doping ZnO (100) surface is proposed
on the first principles based on density function theory. First, we have analyzed the relaxation of
the structure of N doping ZnO (100) surface at different layers. Later, we have calculated the for-
mation energy and electronic structure of N doping ZnO (100) surface. The results show that there
is a large lattice distortion after N doping. And the formation energy is lowest in the bulk ZnO
when N is doped in the bulk ZnO. The results show that N atom easily accumulates in the body in-
stead on the surface layers. The calculated electronic structure shows that the Fermi level shifts
into the valence band which is contributed by N-p states, and the system after doping demon-
strates as p-type.
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Figure 1. (Color Online) The calculated model of ZnO (100) surface
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Figure 2. (Color Online) The surface structure of ZnO (100)
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Figure 3. (Color Online) The formation energy of N doping ZnO (100) surface
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Figure 4. (Color Online) Total density of states of pure ZnO (100) surface
and bulk ZnO
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Figure 5. (Color Online) Density of states of surface layer and bulk ZnO
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Figure 6. (Color Online) (a) The partial density of state of (1/0/0) surface, and (b) (0/1/0)
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