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#2 AR KB ZnO R R WA

s d Bt WA /e
Zn0:Zn 0.49 0.72 9.97 11.18 0.82
0 1.86 4.96 0.00 6.82 —0.82
% N:Zn (48 N) 0.52 0.76 9.94 11.22 0.78
Zn (4K N) 0.52 0.75 9.95 11.23 0.77
0 1.86 4.95 0.00 6.81 —0.81
N 1.73 4.16 0.00 5.89 —0.89
Mn,N 345 Zn (&I 4L N) 0.51 0.77 9.96 11.24 0.76
Zn(IE4 N) 0.51 0.75 9.96 11.23 0.77
O(HIL4F Mn) 1.86 4.91 0.00 6.78 —0.78
O (V4B Mn) 1.86 4.93 0.00 6.79 —0.79
N 1.71 413 0.00 5.85 —0.85
Mn 0.41 0.45 5.36 6.22 0.78
Mn,2N #£45:Zn (#IE 48 N) 0.49 0.76 9.96 11.21 0.79
Zn(EAB N) 0.51 0.75 9.96 11.22 0.78
O(JZ4% Mn) 1.86 4.90 0.00 6.76 —0.76
N(1) 1.72 4.09 0.00 5.81 —0.81
N(1) 1.72 4.09 0.00 5.81 —0.81
Mn 0.39 0.48 5.44 6.32 0.68

4 % #
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A 5 L N GR AL, AR RS R AE B &, X p BB

AR SEELA B R L

SE 30k
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Abstract

Based on first-principles plane-wave ultrasoft pseudopotential density functional theory method,the lattice structure,

formation energy, density of states and charge density of the ZnO:(Mn,N) system are calculated and studied theoretically.

Results show that Mn and N co-doped ZnO system is more suitable for doping into a p-type system, for it has a lower

impurity formation energy and higher chemical stability; Mn and N in a proportion of 1:2 doping system can effectively

reduce the formation energy of the system and so it is more stable; when the system forms a double acceptor level defects,

the p-type characteristic of the system is more obvious, for the solubility of impurities and the number of carriers in the

system are increased. In addition, it is found that more impurities can go through the Fermi level density of states in

the Mn-N co-doped system, while the 2p state density of N is widened and effective mass of holes is smaller and more

delocalized.Moreover,compared with the Mn-N-doped system, the density of states of Mn-2N co-doped system is more

dispersed near the Fermi level, and the non-localized characteristics are distinctive, thus it is expected to be a more

effective means of p-type doping.

Keywords: first-principles, ZnO,p-type doping, density of states
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