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Monomolecular controlled epitaxial growth technique using hypersonic H20 beam
generated by a catalytic reaction
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Zn0 films were grown by a reaction between dimethylzinc and a hypersonic
water beam produced by a Pt-catalyzed reaction between hydrogen and oxygen gases. For a pulse
duration of 1 ms, the deposition rate was 0.18 to 0.19 nm per pulse. The thickness of the deposited
film could therefore be controlled to less than the thickness of a single molecular layer using this

new process. Next, non-polar ZnO films were grown on r-plane sapphire substrates. The ZnO films
exhibited linearly polarized emission. Although Mg incorporation was tried, MgznO film could not be
grown by the reaction between the hypersonic H20 beam and metal source gases but were grown by the
reaction between oxygen and the metal source gases. Finally, nitrogen doping to the ZnO films
investigated to grow p-type films. By the addition of atomic nitrogen generated on a heated Ir wire,
nitrogen content on the order of 10E19 cm-3 in the films was obtained by SIMS measurement.
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