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Growth and Properties of Ultra Thin GeO, by Rapid Thermal
Oxidation
Lu Changbao Liu Guanzhou Li Cheng Lai Hongkai Chen Songyan

( Semiconductor Photonics Research Center Xiamen University ~Xiamen 361005  China)

Abstract: It was demonstrated that the ultra thin germanium oxide was effective to passivate the
high-% dielectric/Ge interface for fabrication of high performance germanium MOSFET. The properties of
the ultra thin germanium oxide formed by rapid thermal oxidation were investigated which were in
temperature range from 400 °C to 550 °C. The two distinct linear relationships between germanium oxide
thickness and oxidation time are observed during the initial oxidation of Ge. At the very beginning the
oxidation rate is very high which is reduced significantly when the oxide thickness reaches a certain
value ( depending on oxidation temperature) . The slower oxidation rate on the later stage is in fair
agreement with the prediction of Deal-Grove model. The X-—ay photoelectron spectra from the germanium
oxide reveals that the various of chemical states of Ge exist in the oxide and the degree of oxidation of Ge
increases with oxidation time. The capacitance—voltage characteristics of the Ge MOS structure with
germanium oxide fabricated at 550 °C for 180 s shows small hysteresis and relatively lower interface state
density of 1.7 x 10" em *eV ™" at midgap.
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Fig. 1  Oxide thickness versus rapid thermal oxidation time at
the different temperatures (v, and v, are the oxidation
rates in the two linear regimes)
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Fig. 2 Changing curves for oxidation rates vs. 1/T in the

two linear regimes.  ( The activation energies are
0.67 and 0.21 eV for the earlier and later oxidation
stages respectively)
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Fig. 3  Ge3d XPS spectra of the samples
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