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Problems & Ideas
• Current Problem: Traditional ECO flow for IC timing closure is inefficient 

and experience-dependent, lacking automated, explainable decision-making.

• Ideas:  We propose ECOSight, the first explainable graph AI tool that 

automates timing ECO decisions through transparent sensitivity analysis 

and action generation.

(a) Describe four core modules: the Netlist to Graph Module, High-Precision Timing Prediction Module, Sensitivity Analysis Module,

and Automated ECO Action Allocator Module. These modules collaboratively form an automated decision-making workflow that

translates timing reports into timing repair actions. (b)Describe the process of quantifying the timing sensitivity of critical path nodes.

The timing sensitivity is represented by computing the squared values of the gradients with respect to the input features, which guides

the backpropagation process.



Main Contributions
• Contributions:

– Development of a high-fidelity, heterogeneous GNN for end-to-end path delay prediction,

achieving exceptional accuracy R2 = 0.9998 and serving as a fast, reliable substitute for static

timing analysis. identification and localization of timing-critical points in critical paths.;

– Introduction of a novel timing sensitivity analysis framework using explainable AI on the

trained graph model, which quantifies the criticality of each cell and interconnects to generate a

precise "timing sensitivity map" for decision-making.;

– Design of an automated action allocation strategy that translates timing sensitivity scores into

concrete ECO commands, establishing a closed-loop from analysis to implementation.

– Introduction of the "explainable graph AI-driven decision-making" paradigm, which diverges

from traditional black-box AI or heuristic methods, providing a novel and transparent solution

for ECO challenges.


