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Power/Clock Network-Aware Routing Congestion Estimation
Methodology at Early Design Stage

bW F, A A 8
Byung-Gyu Ahn™*, Jong-Wha Chong®

Abstract

This paper proposes the methodology to estimate the routing congestion of modern IC quickly and accurately
at the early stage of the design flow. The occurrence of over—congestion in the routing process causes routing
failure which then takes unnecessary time to re-design the physical design from the beginning. The precise
estimation of routing congestion at the early design stage leads to a successful physical design that minimizes
over—congestion which in turn reduces the total design time cost. The proposed estimation method at the
block-level floorplan stage measures accurate routing congestion by using the analyzed virtual interconnections of
inter/intra blocks, synthesized virtual power/ground and clock networks.
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Fig. 1. Floorplan example
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Fig. 2. Proposed flow chart for routing congestion
estimation
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Fig. 3. (a) Virual pin assignment methodology (b) Fly-line
connectivity before pin-assignment (c) Connectivity
after pin—assignment
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Fig. 4. Fly-line based pin assignment algorithm
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(b) Gate-Level Placement Estimation

(@) Routing congestion estimation result at RTL
floorplan (b) Routing congestion estimation result
at gate-level placement
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Fig. 7. Flooplan vs. Placment level routing congestion
ratio
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