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Abstract

The working item of the second year’s project is (a) the thermal stability of metal
gate electrode, (b) electrica characterization of high k dielectric, and (c) interface
stability between metal gate and high k dielectric. In part (a), it is observed that the
thermal stability of Ta-Pt aloy gate, developed in previous year, can be improved. No
phase change is observed after post deposition annealing at temperatures lower than
700°C. After annedling at 800°C, TaOs and Pt phases are observed. Comparison
study of TiN, WN, and MoN are conducting. In part (b), MOCVD is used to deposit
HfO; film. High substrate temperature and high oxygen flow rate results in HfO, film
with excellent electrical properties. Partial crystallization after PDA increases leakage
current. However, fully crystalized HfO2 film does not show this tendency. This
observation provides a new guideline to choose deposition condition. In part (c), as
with the PVD HfO2 film, Al electrode reacts with MOCV D HfO2 film to degrade the
EOT. Pt is still the most stable gate electrode. TaPt can also produce good stability
on HfO2 film. The stability of TiN, WN, and MoN on HfO2 film is under studying.

Three Journal papers [1-3] and two conference papers [4, 5] have been published.
Several papers and patent applications are preparing and/or reviewing.

Keywords. Meta Gate, thermal stability, high dielectric constant film, HfO,
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