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Microelectronics is the most important application of Atomic Layer Deposition (ALD) because of the many benefits the technology enables. ALD is a chemical gas-phase thin film deposition technique, where the precursor gases are alternatively introduced onto the substrate. The film is growing in saturative manner and enables the growth of conformal and very thin films needed in 3D structures in microelectronic devices. 
Area selective deposition is coming extremely important when the feature sizes in microelectronics are shrinking beyond 10 nm. Patterned surfaces contain chemically different areas and area selective ALD (AS-ALD) utilizes these differences to get growth only on the desired areas. Several approaches have been developed for AS-ASD, the most common method being the use of self-assembled monolayers (SAM) to block the growth on unwanted areas. The same principle is applied in small molecule inhibition (SMI) where small molecules inhibit the growth on undesired areas. The most attractive AS-ALD process would be inherent selective growth. In that process the precursor molecule selectively adsorbs on the desired areas leaving the other areas bare. One important reason for this phenomenon is the Lewis acidity difference between the areas and the proton transfer from the surface hydroxyl groups [1,2]. The inherent selectivity is possible also in case of two different metals and two different dielectrics as well as in growth of low-k polymer films [3].
In processing of small microelectronic devices, selective atomic layer etching is as important as AS-ALD. Etching is often made by plasma but thermal processes that may contain several process steps can be found in literature. We have focused on catalytic selective etching of polymers using thin metal or metal oxide film below the polymer film as catalyst for oxidative remove of the polymers [4].    
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