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 We review ALD processes that are applicable to the scaling of microelectronic devices to 
smaller dimensions, as well as to potential structures for future nanoelectronics. Effective 
candidate materials are given (in parenthesis) for each of the functions listed below: 

High-k dielectric on Si (GdScO3)

High-k dielectric on Ge (HfOxNy)

High-k dielectric on GaAs (GdxGa1-xO3)

High-k dielectric on noble metals (Ta2O5)

Thermally stable metal gates (HfN, TaN) 

Replacement metal gates (Ru, WN, CoSi2, NiSi) 

Source/drain contacts (CoSi2, NiSi) 

Pre-metal dielectric (carbon-doped silica) 

Sealing the surfaces of porous low-k dielectrics (carbon-doped silica) 

Copper diffusion barriers (WN) 

Copper adhesion layers (Ru, Co) 

Copper seed layers (Cu) 

MRAM (Fe, Co, Ni, Ru, MgO) 

Insulation for through-die interconnects (doped SiO2)

Coaxial gated transistors on single-walled carbon nanotubes (any high-k/metal combination, 
following non-covalent functionalization with NO2)

The most effective ALD precursors will be discussed for each of these applications. The 
considerations for each choice are volatility, thermal stability, reactivity, melting point and 
scalability of chemical synthesis. 
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