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problem and its solutions

YUSUKE MATSUNAGA!®

Abstract: This paper introduces a novel formalization for test-set minimization problem on LSI manifacturing tests.
Generally, a test pattern detects more than one faults. Regarding that characteristic, we can consider test-set minimiza-
tion problem as a minimum set covering problem. On the other hand, test patterns which contain unknown values (’X”)
might be merged into one test pattern if the values of each corresponding bit does not conflict. In that sense, we can
consider test-set minimization problem as a graph coloring problem. Actually, we need to consider both characteristics
at the same time, and there seems no existing formalization fitting to those aspects. So, a novel formalization called
’compatible set covering problem’ is defined in this paper. And its heuristic algorithms are proposed.

Keywords: test pattern generation, test-set minimization, combinatorial optimization, minimum covering, graph col-
oring

A formalization for test-set minimization problem as a compatible set covering
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xR3 FEERER

mge | s | ismos | k| amrxesasg oo PAEE 75 7R
FAMNRRE | CPUtime(s) | T A F28Z ¥ | CPU time(s)
s1196 1242 306 306 163 0.02 161 0.01
572 156 0.01 155 0.01
1235 137 0.02 153 0.01
10 2022 133 0.07 152 0.02
s1238 1286 312 312 175 0.02 167 0.01
581 158 0.01 160 0.01
1249 144 0.02 161 0.01
10 2029 140 0.06 157 0.02
s1423 1501 495 495 55 0.04 51 0.02
955 63 0.01 64 0.02
2307 56 0.15 85 0.03
10 4482 53 1.70 92 0.05
s1488 1486 249 1 249 116 0.01 112 0.01
2 368 108 0.01 112 0.01
3 492 102 0.01 113 0.01
10 556 101 0.01 112 0.01
s1494 1494 247 247 116 0.01 110 0.01
364 105 0.01 112 0.01
480 102 0.01 113 0.01
10 545 102 0.01 113 0.01
$5378 4563 1488 1488 142 0.84 140 0.13
2876 145 0.06 143 0.13
6696 141 0.26 146 0.18
10 12485 135 0.77 145 0.32
$9234 6475 1898 1898 247 2.15 203 0.21
3592 221 0.12 216 0.63
8068 201 0.63 217 0.28
10 14723 193 4.82 208 0.45
s13207 9664 2792 2792 337 2.83 338 0.71
4802 301 0.35 318 0.66
5 8770 274 0.75 311 0.73
10 14456 260 5.59 302 0.96
s15850 11336 3230 1 3230 277 3.83 254 0.74
2 5854 246 0.38 278 0.73
5 12123 230 3.79 302 0.86
10 20859 204 62.93 302 1.17
$35932 35110 10252 1 10252 18 3.89 17 6.64
2 17444 17 1.78 16 5.55
5 37562 16 5.84 13 6.40
10 60858 13 7.95 13 9.05
$38417 31015 10813 1 10813 221 36.60 214 4.71
2 19770 214 2.51 228 4.89
5 44029 211 13.94 230 6.44
10 79716 200 87.56 224 10.74
$38594 34797 11831 1 11831 206 80.02 189 8.02
2 21239 183 3.72 187 8.44
5 45724 163 9.89 193 9.64
10 75926 146 24.92 194 13.05
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