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Abstract 
 
Nanometre IC design and manufacturing are facing unprecedented grand challenges for 45nm and beyond, for 
performance, power, predictability, reliability, and so on. On one hand, many entangled physical effects continue to 
pose tremendous challenges to reach design closure with stringent turn-around-time; on the other hand, design 
closure no longer guarantees manufacturing closure. The conventional contracts between design and fab through 
design rules are breaking, due to deep sub-wavelength lithography and growing process variations. Thus 
design/manufacturing integration and co-optimisation will become more and more important. To enable true 
design/process integration, it is crucial to be able to model proper manufacturing/variability/yield metrics, and feed 
them upstream at various physical design implementation stages. This lecture will present synergistic modelling 
and optimisation issues on both physical and electrical design for manufacturing (DFM). We will seek to address 
DFM from its root causes, in a holistic manner through better manufacturing for design (e.g., variation aware 
lithography modelling and optical proximity correction), manufacturing-design interface (e.g., predictive silicon 
modelling and variation circuit analysis), and true “design” for manufacturing (i.e., manufacturability aware and 
variation tolerant designs).  
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