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Abstract: 

 

Atomic layer deposition (ALD) is an ideal technique for depositing films that require angstrom-

level control over the film thickness, chemical composition, and the interface with the underlying 

material. Due to surface reaction limited growth, ALD can also provide conformal coverage with 

sharp interfaces on high-aspect-ratio nanostructures. ALD has been used to deposit dielectrics, 

semiconductors, and metal films for various applications in semiconductor processing, energy 

conversion and storage, and catalysis. In this talk, I will discuss the use of in situ surface and 

gas-phase diagnostic tools to determine the surface reaction mechanisms during ALD of a 

variety of materials. In particular, I will focus on three different examples to demonstrate the 

critical role of in situ measurements in the development and understanding of ALD processes: (a) 

development of a novel plasma-assisted process for the low-temperature ALD of silicon nitride, 

(b) understanding the role of catalytic combustion reactions during ALD of ruthenium, and 3) 

determining the interface between crystalline silicon and ALD aluminum oxide for passivation of 

silicon-based solar cells. 
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