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Electromigration (EM) remains an important failure 

mechanism in integrated circuits, in spite of several 

decades of research and development. With the 

increased density and functionality of modern 

integrated circuits, EM in the on-die power/ground 

grid is an especially challenging problem. This 

project is focused on generating constraints that the 

supply currents drawn by the underlying circuit 

blocks must satisfy in order to guarantee EM safety 

in the on-chip power grid. This safety is based on 

an accurate physical model of EM that 

comprehends atomic flux and material flow among 

connected metal lines. Normally, one takes user-

provided currents as inputs and produces the stress 

in metal lines as output, and this forms the basis for 

EM checking and verification. In contrast, we are 

solving what may be called the inverse problem: 

given a grid and a safety threshold for stress in the 

metal lines, we want to produce constraints on the 

circuit supply currents that guarantee EM safety. 

These constraints, taken altogether, provide a 

description of the space of safe currents, which we 

call the safety set.  
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