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Abstract
Routing connecting wires for complex systems on chip (SoCs) presents formidable 
computational challenges and represents one of the most challenging problems in the so­called 
back­end physical design of SoCs (integrated circuits). Ensuing congestion, a key factor of 
routability, typically increases the number of vias and detours in the layout, and this generally 
negatively affects the overall circuit performance. Furthermore, congested areas in the layout 
may result in the creation of shorts and opens in the interconnect, negatively affecting the 
manufacturing yield or reliability of SoCs. 

The traditional approaches employ algorithms to generate fixed models for congestion 
estimation which do not scale as the technology nodes scale to finer dimensions. We explore 
and develop an image­reconstruction regression neural network which makes congestion image 
predictions based on circuit layout properties. Furthermore, to solve the format compatibility 
issue caused by different EDA tools when generating input features, a “bridge” algorithm is 
developed which constructs universal feature images free from the choice of tools. We achieve 
comparable global routing quality, resulting in an average of more than 20% lower initial 
overflow counts. This initial quality improvement carries through to the final routing solution, 
with other estimation techniques needing up to 5% more routing iterations and at least 3x 
faster, in total, in routing all benchmarks. 
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