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The microelectronics industry has undergone significant innova-
tion in recent years. The decades-long technology roadmap in-
volving planar transistor scaling has evolved into a search for op-
timal geometries and materials beyond silicon. Circuit designers 
and fabrication engineers can no longer enjoy the benefits of dec-
ades of experimental data solely on silicon. Technology computer 
aided design (TCAD) and design-technology co-optimization 
(DTCO) strategies need to adapt to include the search for novel 
materials through a multi-scale modeling approach, where the at-
omistic behavior of a material informs design decisions. With con-
tinued reduction of design margins, process variability is becom-
ing a significant concern. Understanding equipment-level and 
across-wafer variation is paramount. However, current physical 
deposition and etching models do not provide a direct link to 
equipment inputs. This talk will discuss the state of process simu-
lation and emulation, and what we are developing to assist the 
microelectronics industry, including both semiconductor manu-
facturers and electronic design automation (EDA) vendors. Includ-
ing TCAD and DTCO during the design process has become inval-
uable. I will discuss how machine learning is helping merge fea-
ture-scale modeling with reactor-level inputs and equipment var-
iability. Ultimately, we are aiming towards a digital DTCO strategy 
for design discovery while reducing cost, time, and environmental 
impact of the design cycle by reducing the reliance on experi-
mental process development. 

About the Speaker: Lado Filipovic is an Associate Professor of Micro- and Nanoelectronics at TU Wien and the 
director of the Christian Doppler Laboratory for Multi-Scale Process Modeling of Semiconductor Devices and 
Sensors. He obtained his venia docendi (habilitation) in Semiconductor Based Integrated Sensors and his doc-
toral degree (Dr.techn.) in Microelectronics from TU Wien in 2020 and 2012. He is a Principal Investigator in 
research projects related to both basic science and industry-relevant research. His primary research interests 
are the fabrication, operation, stability, and reliability of novel semiconductor devices and sensors, using ad-
vanced process and device modeling; and the multi-scale modeling of processes involved in the fabrication of 
semiconductor devices and sensors. This involves combining atomistic modeling with Monte Carlo and contin-
uum approaches, as well as merging physical models with empirical geometric descriptors in a single frame-
work, specifically for process TCAD. His team has released several open-source software tools to model semi-
conductor device fabrication (ViennaPS - https://github.com/ViennaTools/ViennaPS ) and operation (Vien-
naEMC - https://github.com/ViennaTools/ViennaEMC ). He is currently also investigating efficient integration 
of machine learning with process TCAD to merge ab-initio with molecular dynamics, to aid in material and 
design discovery, and to combine feature-scale and reactor-scale models. 
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