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Abstract 
Compact MOSFET models: directions and techniques 

 
This presentation provides an introduction to the new ideas responsible for the recent dramatic 
change in the direction of compact modeling research and engineering practice. The interplay 
between MOS device physics, mathematical methods, and circuit simulation is illustrated using 
several “difficult” circuits (e.g. passive mixers and the “killer” NOR gate) that cannot be 
simulated properly with older MOSFET models. Different approaches to compact modeling are 
analyzed in terms of their accuracy, physical content, and simulation capabilities. In particular, it 
is shown that all existing compact MOSFET models are either surface-potential-based or 
represent specia l cases of this general formulation. Recently-developed compact modeling 
techniques such as symmetric linearization and spline collocation are discussed within the context 
of the new industry standard model - PSP (Penn State-Philips) model. The talk concludes with a 
brief discussion of the emerging engineering models of quasi-ballistic transport and of the 
optimal infrastructure for a successful compact modeling project. 
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