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We developed new semiconducting materials, §Zn0)x(lnN)1—x (hereafter called
ZION) for exciton transistors, synthesized by sputter epitaxy. The large exciton binding energy
enables excitonic devices that are operational at room temperature. The large piezoelectric constant
enhances the spatial separation of electrons and holes in quantum wells and thus elongates exciton
lifetime. Fabrication of single crystalline ZION films, however, has been challenging because no
bulk crystals of ZION exist. In this project, we succeeded in the growth of world s first single
crystalline ZION on 18%-lattice-mismatched sapphire substrate, in which the films grew in a new mode
of heteroepitaxy, “ inverse Stranski-Krastanov mode” , where high-density three dimensional (3D)
islands initially form and two-dimensional (2D) layers subsequently grow on the 3D islands.
Furthermore, we succeeded in optical switching of exciton transistors with ZION/ZnO QWs.
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