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As the CMOS feature enters the era of extreme scaling (14nm, 11nm and beyond), nanometer 
IC design and manufacturing closure challenges are exacerbated, to juggle many design metrics such as 
performance, power, reliability, and cost. Multiple patterning and other emerging lithography technologies 
have to be developed for this extreme scaling. Meanwhile, the vertical scaling with 3D-IC integration (e.g., 
using through-silicon-vias - TSVs) has gained tremendous interests and initial industry adoption, but TSV 
involves disruptive manufacturing technologies that require new modeling and design techniques for reliable 
3D IC integration. Furthermore, new devices/materials such as nanophotonics are making their headways to 
on-chip VLSI integration for energy efficiency. All these require new design and process technology co-
optimizations, which needs cross-layer modeling and abstraction. This talk will present some recent results 
from my research group to push the scaling envelope using emerging lithography as well as other technologies 
such as 3D-IC and optical interconnects. Cross-layer modeling and CAD tools/methodologies will be 
discussed to achieve future heterogeneous and reliable circuits and system integration. 
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