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Abstract

To achieve ALD’s unique characteristics, ALD precursors must have very specific properties:
high and self-limited reactivity with surfaces, high thermal stability and adequate volatility. In
addition, their reaction byproducts must not react with the deposited films or the substrates.
Precursors with metal-nitrogen bonds have been found to be particularly effective for ALD of
metal oxides, nitrides and pure metals: dialkylamides of Al, Sn, Ti, Zr, Hf, Nb and Ta;
dialkylamide-alkylimide mixed ligand compounds of Nb, Ta, Mo and W; dialkylacetamidinates
of Mg, Ca, Sc, Ti, V, Cr, Mn, Fe, Ru, Co, Rh, Ni, Cu, Bi, Y, La and the other lanthanide metals.
As one example, new precursors for ALD of nickel will be presented. Other examples of the
materials made from these precursors include high-k dielectric insulators HfO,, HfON, HfSiON
and LaAlOg3; electrical conductors of Cu; conducting Cu diffusion barriers of WN and TaNy;
metals Co and Ru that promote strong adhesion between Cu and nitride diffusion barriers;
magnetic metals Fe, Co and Ni and their magnetoresistive combinations with Al,O3; or MgO;
photonic crystals of high-dielectric constant material TasNs; insulating AIN and Hf3N, for
passivating Ge surfaces.
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