ALD and CVD Ni using Ni Amidinate Precursor
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Nickel silicide (NiSi) is emerging as the choice material for contact applications in
semiconductor device processing for the 65nm technology node and beyond. As
the dimensions of microelectronic circuits are being reduced, the non-conformal
nature of sputtered Ni contact layers has started to cause problems. Chemical
vapor deposition (CVD) and atomic layer deposition (ALD) are identified as the
methods that can produce thin conformal contact layers (<10 nm). In this
presentation we demonstrate the effectiveness of novel nickel amidinate (Ni AMD)
as a good precursor in both ALD and CVD Ni thin films due to its high thermal
stability and high reactivity. Ni AMD has acceptable vapor pressure (> 0.1 Torr at
90 °C) for both ALD and CVD applications. Its solubility in common commercial
solvents is excellent, which allows it to be used in direct liquid injection (DLI)
mode. Our results confirm that when this precursor reacts with ammonia as
second reagent in ALD, it readily forms Ni3N films. These NiNx films can be
converted to conductive NiSi films with annealing under reducing environment
such as using hydrogen. The conformality of both ALD and CVD films was

confirmed inside holes with 40: aspect ratio.
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