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Abstract

An ATPG based on real-valued logic simulation has already been proposed. We enhance its basic performance by
introducing the following techniques to the combinational ATPG. For speeding up, (1)eliminating the computation for
real-valued logic simulation of ineffective gates for detection of each fault and also (2)eliminating the computation for
gates unreachable from the selected primary input in real-valued logic simulation. And for improving fault coverage,
(3)the iterative improvement procedure by multiple random input patterns and (4)adjustment of the output real value
of each gate. As a result, by the ATPG based on real-valued logic simulation, we have achieved 100% fault coverage
for all the faults without redundant faults in each ISCAS '85 and ISCAS ' 89 (assuming full-scan) circuit in practical
time.
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c1355 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1908 0 1 2 0 2 2 0 2 4 0 2 5 0 2 4
2670 0 5 1 0 5 1 0 5 1 0 6 1 0 6 1
¢3540 0 9 3 0 7 1 0 9 2 0 & 7 0 12 3
c3315 0 97 145 0 15 20 0 2 3 0 4 3 0 6 4
6288 0 3 2 0 5 3 0 1 1 0 5 3 0 2 1
¢7552 0 1020 106 0 307 51 2 121 150 13 859: 150 0 53 3
s420 0 0 1 0 0 1 0 0 5 0 2 42 0 0 1
$420.1 0 1 1 0 1 1 0 1 3 0 2 33 0 1 1
s641 0 0 1 0 0 1 0 1 2 0 1 10 0 0 1
s713 0 0 1 0 0 1 0 1 3 0 2 13 0 0 1
$820 0 0 1 0 0 1 0 0 1 0 0 2 0 0 1
$832 0 0 1 0 0 1 0 0 1 0 0 2 0 0 i
$838 0 3 1 0 4 5 3 72 150 42 317 150 0 5 6
$838.1 0 7 1 0 8 9 7 96 150 91 521 150 0 9 4
$953 0 1 1 0 0 1 0 0 1 0 1 7 0 0 1
s1196 0 8 14 0 7 5 0 7 9 0 9 9 0 9 9
s1238 0 7 5 0 9 9 0 10 10 0 11 18 0 10 2
s1423 0 9 10 0 57 120 0 3 5 0 5 4 0 4 4
$1488 0 0 1 0 0 2 0 0 1 0 0 2 0 0 1
1494 0 0 1 0 0 1 0 0 1 0 0 1 0 0 2
$5378 0 21 4 0 23 3 0 24 4 0 27 5 0 22 3
$9234 0 361 67 0 310 12 0 362 39 0 723 76 0 316 21
s13207 0 1140 20 0 1368 44 0 1611 55 0 2459 92 0 1144 53
515850 0 604 5 0 585 8 0 937 104 6 2118 150 0 836 9
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Txz—AzL
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c5315 0 216 122 0 212 64 0 123 18 0 100 7 0 114 12
<6288 0 57 6 0 49 5 0 54 6 0 46 2 0 76 13
7552 2 1373 150 0 581 60 0 265 48 13 1013 150 0 279 6
s420 0 1 1 0 1 1 0 1 2 0 2 31 0 1 1
5420.1 0 1 1 0 2 1 0 2 3 0 3 24 0 2 1
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$820 0 4 2 0 4 1 0 4 2 0 4 2 0 4 1
$832 0 4 1 0 4 1 0 4 1 0 4 2 0 4 1
s838 0 6 1 0 7 6 6 87 150 43 328 150 0 9 8
s838.1 0 11 1 0 11 6 7 118 150 88 526 150 0 13 7
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$1196 0 12 13 0 11 8 0 11 4 0 12 4 0 15 25
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s1494 0 10 1 0 10 2 0 10 2 0 10 3 0 10 1
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$13207 0 1727 8 0 1839 20 0 2286 112 0 3257 129 0 1841 47
$15850 0 2666 30 0 2274 6 0 2578 40 3 4351 150 0 2737 11
$35932 0 1244 1 0 1314 1 0 1340 1 0 1360 1 0 1333 7
s38417 8 23906 150 3: 19493 150 1 18337 150 1i 20663 150 0i 18813 69
$38584 0: 11059 46 0: 10547 11 0: 10039 20 0: 11239 88 0: 10592 12
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5315 8 338 6 320 0i 114
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