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Abstract 

Semiconductor manufacturing is undergoing rapid advancements, driven by device 

scaling complexity. This presentation integrates computational science and AI to 

understand machine-level parameter variations and their impact on material processing. 

Simulations play a crucial role in decoding complex interactions at the processing surface. 

A multiscale approach, using Molecular Dynamics and Density Functional Theory, 

analyzes atomistic-level interactions, informing larger-scale computational methods 

through scale bridging. This approach deepens understanding of feature pattern evolution 

and wafer-scale behaviors. 

The presentation explores how process variables affect plasma attributes and 

processing surfaces, linking them to material responses. It also highlights combining 

simulation techniques with machine learning for precise control over pattern shapes and 

material properties in semiconductor manufacturing. 
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