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Automatic Test Pattern Generation with Estimation of Distribution
Algorithms for Combinational Circuits
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Abgract: The fault coverages achieved by the test generation procedures based on genetic algorithms are smaller than the de-
terministic test generation procedures for combinationd circuits. One of the passible causes for this deficiency is the high,long-distance
schema,which exists in the process of automatic test pattern generation. Thus genetic agorithms in deding with such problems easily
fal into loca optima or premature convergence. In this work ,we firstly prapase the test generation procedures based on estimation of
distribution agorithms. Estimation o distribution a gorithms are able to capture the interrelations between the primary inputs by joint
probability distribution. And theref ore obviate the irfluence of the high,long-distance schema; aleviate the problem of premature con-
vergence. The experimenta results for benchmark circuits prove that the proposed procedure can achieve higher fault coverage.
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. UMDA MIMIC EBNA 0 + pen CGATEST
Pls Faults Init (Vec)
Det (Vec) Time Det (Vec) Time Det (Vec) Time Det (Vec)
432 36 520 519(76) 520(77) 0.14s|  520(77) 1.05s| 520(77)  12.70 520(43)
499 41 750 749(71) 750(72) 0.16s 750(72) 1.41s 750(72) 15.509 750(52)
880 60 942 917(108) 942 (124) 5.30s 942(125) 1.30m 942 (125) 7.11m 942 (36)
C1355 41 1566 1533(114) 1566(126)  2.30s| 1566(126)  16.909 1566(126)  48.104  1566(84)
C1908 33 1870 1810(147) 1870(178) 44.905  1870(179) 2.63m| 1870(178) 3.24m 1868(115)
C2670 233 2630 2310(105) 2575(152)  56.10m  2530(133)  2.40h — — 2526(62)
C3540 50 3291 3221(211) 3291 (260) 7.30m| 3290(259)  34.20m  3291(258) 1.26h 3289(121)
C5315 178 5291 5276(200) 5291 (214) 1.27m| 5291(214) 4.25m — — 5291(84)
05288 R 7710 7710(51) — — — — — — 7710(18)
Cr552 207 7419 7000(215) 7358(336) 2.20h|  7341(339) 8.95h — — 7356(133)
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