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Method

Result

• Consistent timing improvement: TNS is improved across KaHyPar, hMETIS, and PaToH.
• Average TNS gains: 13.2% on KaHyPar, 10.5% on hMETIS, and 22.1% on PaToH.
• Better scalability with chiplet count: timing benefit increases as more chiplet boundaries 
are introduced.
• Key insight: structural timing guidance helps avoid cutting timing-sensitive nets under 
realistic physical constraints.

Introduction

Background & Challenge
• Chiplet partitioning determines intra-chiplet and inter-chiplet connections.
• Connectivity-only partitioning may cut timing-critical nets.
• Full timing analysis is too costly for early-stage partitioning.
• Hierarchy, module binding, and physical feasibility must be preserved.

Contributions
• Constraint preservation: hierarchy-aware module binding during hypergraph construction.
• Timing guidance: logic depth, load scale, and inter-module span encoded as hyperedge 
weights.
• Physical validation: post-placement TNS/WNS evaluation under realistic constraints.

The proposed framework follows four main steps:
• Hypergraph construction: convert the synthesized netlist 
into a circuit hypergraph.
• Structural timing modeling: extract net-level timing 
sensitivity from lightweight structural features.
• Timing-aware weighting: encode timing sensitivity into 
hyperedge weights for partitioning guidance.
• Physical validation: propagate chiplet assignments to 
placement and evaluate post-placement TNS/WNS.

Constraint Handling
• Module binding constraints are interpreted from the design 
hierarchy.
• Constrained modules are contracted during hypergraph 
construction.
• Physical feasibility, including chiplet area and utilization, is 
checked during partitioning.

Structural Timing Modeling & Weighting
• Timing sensitivity is estimated without invoking full static 
timing analysis.
• Three structural factors are used: logic depth (𝐷!), load 
scale (𝐿!), and inter-module span (𝑆!).

Higher s(e) → Larger Hyperedge Weight → Larger Cut Penalty

Framework Key Point
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