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A pathway to p-type wide-band-gap semiconductors1 ANDERSON
JANOTTI, CHRIS G. VAN DE WALLE, Materials Department, University of Cal-
ifornia Santa Barbara — The development of solid-state ultraviolet-light sources in
the form of light-emitting diodes and laser diodes to replace mercury lamps and
bulky gas lasers is currently hindered by doping issues in wide-band-gap semicon-
ductors such as AlN, ZnO, and ZnMgO alloys. While n-type AlN, ZnO, and ZnMgO
can be achieved by using traditional doping concepts, i.e. swapping host atoms for
impurities with an extra valence electron, p-type is still a major challenge. Based
on first-principles calculations we devise an alternative approach to p-type doping
in AlN, ZnO, and ZnMgO. Instead of searching for acceptors on the left of the host
atoms in the periodic table, we propose to search on the far right. We find that
F placed at interstitial sites in AlN, ZnO, and ZnMgO acts as a shallow acceptor,
leaving a hole in an effective-mass state near the valence-band maximum. We dis-
cuss the stability of F impurities, and propose a procedure to selectively introduce
F in the interstitial lattice sites of the above wide-band-gap semiconductors.
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