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The Ge-based metal-oxide-semiconductor devices have Ge/high-k dielectric oxide/metal gate structures. Although many experimental studies on the gate leakage current of these structures have been performed in terms of the scaling down issues, first-principles theoretical works on the tunneling current density and, even, electronic structures have been rarely reported. Therefore, we investigate the first-principles electronic structures and the tunneling effect through the potential barrier of high-k oxide. The Ge/a-Al2O3/Au structure was chosen as a model system and three different nanometer scale thicknesses of a-Al2O3 are considered. The electronic transport properties of the Ge/a-Al2O3/Au structure are compared with those of the Ge/a-Al2O3/Ge structure. The tunneling effect under a positive and negative bias in Ge/a-Al2O3/Au structures is also presented thus the current vs. bias voltage characteristic curve is shown.
