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Abstract

In order to continuously improve the transistor performance the semiconductor industry is exploring a variety of novel 
structures and materials that only recently were considered only in long-range R&D labs. Such systems include SOI, 
strained Si on SiGe, and high-k dielectrics for the gate along with pure metal gates instead of poly-Si, low-k dielectrics for 
ILD etc. Along with these revolutionary technologies, industry pays close attention to squeezing every bit of performance 
from the existing platforms, strain engineering and effects of shallow trenches is one example. Traditional TCAD tools 
often lack physical models capable of describing all these new systems, and atomic level modeling is being considered as 
an important tool in the mainstream semiconductor development. Thus the intrusion of “exotic materials” and significant 
developments of the atomic scale modeling over the past decade made it possible to derive value from a fairly academic 
discipline. In this talk I will show how the CMOS roadmap brings about a strange marriage of quantum mechanics and 
transistor manufacturing.
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