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An Automatic Rectifying Method for Large-Scale Circuit with
Programmable Devices

Satosur Job® TakesHi MATSUMOTOZP)  MASAHIRO FujiTa2:-©

Abstract: Introducing partial programmability in circuits by replacing some gates with look up tables
(LUTSs) can be an effective way to improve post-silicon or in-field rectification and debugging. Although
finding configurations of LUTSs that can correct the circuits can be formulated as a QBF problem, solving it
by state-of-the-art QBF solvers is still a hard problem for large circuits and many LUTs. In this paper, we
present a rectification and debugging method for combinational circuits with LUTs by repeatedly applying
Boolean SAT solvers. Through the experimental results, we show our proposed method can quickly find LUT
configurations for large circuits with many LUTs, which cannot be solved by a QBF solver.
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100 20/20 236.75 52.85 0/20 | Time out 100 12/20 | 10253.75 84.5 20/20 5668.8 87.65
6288 2406 10 20/20 6.2 6.1 0/20 | Time out 4 70804 10 20/20 1310 16.9 20/20 1685.4 18
20 20/20 15.5 10.6 0/20 | Time out 20 20/20 1945 35 20/20 1685.4 35
50 18/20 589.8 24.4 0/20 | Time out 50 1/20 17588 64 20/20 9094.35 81.95
100 15/20 586.1 41.4 0/20 | Time out 100 0/20 | Timeout Timeout 10/20 12905.3 108.3

(© 2013 Information Processing Society of Japan 6



