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Introduction Proposed Approach

Verification, Debugging, and Fault Correction ensure design correctness
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Solution: Cutwidth Partitioning e _WoAIG
e Cutwidth is a design property |
e Time and space complexities are polynomially bounded l Buggy
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Modern designs are highly diverse: DB p—_—

ubcircuit
e Type: Combinational / Sequential designs Next Subcircurt Correction
e Representation: Binary / Multi-Valued Logic (MVL) Complexity:
e Precision: Exact / Approximate e Formal Verification: O(N x p©n)

Problem: e Debugging and Fault Correction: O (N X maxo<i<,|PO;| x pn)

e No data structure for both combinational and sequential paradigms EXperlmental RESUltS

e No unified and efficient framework exists for different EDA tasks:

e Formal Verification (FV) Combinational Sequential
» Debugging and Fault Correction (DFC) RCA CSKA CLA RAD SR RC/SRCA SCSKA SCLA PRCA PCSKA PCLA
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e Weighted And-Inverter Graph (WAIG) data structure S5k v coat oo | = ciawiigs
e Polynomial Formal Verification (PFV) T | e,
e Polynomial Debugging and Fault Correction (PDFC) R | o
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Cutwidth as a Design Parameter
o Circuit design is represented as an And-Inverter Graph (AIG) netlist | it | =
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e Time and space complexities are bounded by the design's Cutwidth () MVL Approximate p — 4 (d) PRCA
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e Encoding the required verification and debugging clock-cycles per gate

600
o : : w
g4001 1 E
: - =

400

2004 |
200 A

0] drir—r— , 0-

0 1000 2000 3000 4000 0 50 100 150 200 250
Circuit Size [n] Circuit Size [n]

(e) SR (f) RC
Selected Works

. Nadeem et al. "PFV of Sequential Circuits using Weighted-AlGs", DATE2025

e M. Nadeem et al. "PFV of Restoring Array Dividers”, DATE 2026
- B e M. Nadeem et al. "PDFC of Combinational Circuits with Constant Cutwidth”, TCAS1 2025
w={0} w={0} w={0} w={0}
e M. Nadeem et al. "PFV of MVL Approximate Circuits”, TCAS1 2025
e Observation: Unrolling Depth is observed from Vector Width (VW) e M. Nadeem et al. "Advanced AlG Decomposition for Reducing Circuit Complexity”, TODAES 2025
M

. Nadeem et al. "PFV of Approximate Adders with Constant Cutwidth”, ETS 2024

Funded by:
Deutsche

DF Forschungsgemeinschatt

Reinhart Koselleck Project PolyVer: (DR 287/36-1)

AGRA




