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B the blndlng energy of the acceptor impurity
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g: charge, m':the effective mass,
£ : the static diglectric constant

B theBohr radius of the acceptor
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the lower effective mass m,*, which is a consequence
of the broader bandsfor p-type codoped ZnO
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Calculated differencesin Madelung energy

between undoped and n- or p-type doped ZnO.
units; eV.

n-type doping p-type doping
Al -6.44 N + 0.79
Ga -13.72 Li +12.61
N -9.73 As + 13.56
F -1.86

difficult(easy) to fabricate p(n)-type ZnO




M ethodology

I Local Density Approximation

B Augmented Spherical Wave For malism

I ValenceElectron:
3d, 4s, and 4p for Zn
outermost s, p, and d for Al, Ga, In and As
outermost sand pfor Li,Nand F

L

72-K points

L

Supercell Method: 32(64) atomsin the super -
cell




Crystal structure of ZnO:(As, Ga), (N, Ga) or (F, L1)
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N-site DOS of (a),(b) ZnO:N and (c) ZnO(Ga, 2N)
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Site-decomposed DOS of ZnO:N, Asor L1

DOS (1/eV atom)
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