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Abstract

In order to reduce time-to-market, the demand for fast fault diagnosis has been increased. In this paper, a fault dropping
technique with fault candidate ordering and test pattern ordering for fast fault diagnosis is proposed. Experimental results using
the full-scanned ISCAS 89 benchmark circuits show the efficiency of the fault dropping technique with fault candidate ordering

and test pattern ordering.

Keywords : Fault dropping, Fault candidate ordering, Test pattern ordering, Fault diagnosis, Fault simulation
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if (the observed signature is a faulty signature)
if (the candidate signature is a faulty signature)
if (the observed outputs are equal to the
candidate outputs)
/* perfect match */
score[current fault] += number of outputs
else if (the observed outputs are not equal to
the candidate outputs)
/* positive & negative match */
fault]
simultaneously erroneous outputs

of

score[current +=  number

score[current fault] -= number of separately
erronecus outputs
else if (the candidate signature is not a faulty
signature)
/* negative 1 match */
score[current fault] -= number of observed
erroneous outputs
else if (the observed signature is not a faulty
signature)
if (the candidate signature is a faulty signature)
/* negative 2 match */
score[current fault] -= number of candidate

erroneous outputs
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(a} The application of depth~first search,
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Table 1. The result of fault diagnosis using fault dropping technique with fault candidate ordering.
1 fault 2 faults 3 faults
Circuit (1] BF DF [1] BF DF 1] BF DF
FHR {CPU(s)| FHR [CPU(s)| FHR [CPU(s)| FHR [CPU(s)| FHR |CPU(s)| FHR [CPU(s)| FHR |[CPU(s)| FHR |CPU(s)] FHR |CPU(s)
s119%6 | 100 [ 098 [ 100 | 088 [ 100 | 073 | 103 | 157 | 103 | 113 | 163 | 096 | 103 | 205 | 127 | 123 | 120 | 105
s1238 | 100 | 094 | 100 | 088 ¢ 100 | 076 | 100 | 158 | 103 | 125 | 100 | 102 | 100 | 207 | 130 | 142 | 323 | 119
s1488 | 100 | 132 | 100 [ 099 [ 100 | 082 | 103 | 192 | 223 | 130 | 107 | 106 | 103 | 236 | 577 | 127 | 533 | 106
s1494 | 100 | 148 | 100 | 113 | 100 [ 091 | 100 [ 212 [ 243 [ 136 | 137 | 108 | 100 | 268 | 380 | 146 | 263 | 119
5378 | 100 | 554 | L0 | 387 | 100 | 344 | 100 | 789 | 153 | 530 | 117 | 463 | 100 | 1194 | 143 | 695 | 133 | 58
s9734 | 100 | 85 | 100 | 594 | 100 | 550 | 100 [ 1839 | 107 | 840 | 103 | 75 | 123 | %685 | 177 | 973 | 187 | 87
s13207 | 100 | 2235 | 100 [ 1318 | 100 | 1246 | 117 [ 3195 | 137 [ 15619 | 293 | 1336 | 100 | 4759 | 153 | 2058 | 343 | 1814
s15850 | 100 ] 1484 [ 100 [ 1078 | 100 [ 1013 | 130 [ 4441 | 133 | 2007 | 140 | 1906 | 130 | 5376 | 140 | 2253 | 137 | 2045
535932 | 100 [ 1036 | 100 | 945 | 100 | 903 | 100 [ 1289 | 117 [ 1207 | 100 | 1200 | 100 | 1639 | 237 [ 1324 [ 497 | 1209
38584 | 100 | 8101 | 100 | 6097 | 100 | 5446 | 100 | 16810 | 310 | 7593 | 230 | 6872 | 1.00 [ 22705 227 | 836 | 240 | 7831
T 2 M 7R HAE e MY glale AlR5lo] DE Efel uiele M8t I ok )
Table 2. The result of fault diagnosis using fault dropping technique with test pattern ordering.
1 fault 2 faults 3 faults
Circuit max mid min max mid min max mid min
FHR |CPU(s)| FHR |CPU(s)| FHR |CPU(s)| FHR |[CPU(s)| FHR [CPU(s)] FHR |CPU(s)| FHR |CPU(s)| FHR |CPU(s)| FHR |CPU(s)
s1196 | 100 | 075 | 100 [ 073 [ 100 [ 073 | 127 | 100 | 103 | 092 | 237 | 091 | 150 | 115 | 143 | 107 | 263 | 104
s1238 | 100 { 076 [ 100 | 076 | 100 | 08 | 100 | 100 | 100 | 107 | 287 | 109 | 117 | 118 | 110 | 127 | 353 | 12
s1488 | 100 | 082 [ 100 | 085 | 100 | 083 | 107 | 104 | 117 | 110 | 103 [ 093 | 130 | 113 | 130 | 136 | 243 | 099
si494 | 100 [ 087 | 100 | 091 | 100 | 089 | 137 [ 112 | 140 | 115 | 100 | 111 | 657 | 124 | 270 | 123 | 123 | 1A
$5378 | 100 | 356 | 100 | 365 | 100 | 357 | 123 | 442 | 120 | 468 | 363 | 444 | 2950 | 572 | LI13 | 604 | 367 | 553
s9234 | 100 { 554 [ 100 [ 551 | 100 | 550 | 100 | 753 | 108 | 750 | 103 | 765 | 127 | 930 | 187 | 867 | 187 | 906
s13207 | 100 | 1245 | 100 | 1259 | 100 | 1285 | 103 | 1513 | 1.03 | 1432 | 310 | 1324 | 1.03 | 1980 | 187 | 1749 | 340 | 1707
s15850 | 100 [ 978 | 100 | 936 | 100 | 950 | 133 | 1867 | 140 | 1803 | 133 | 2090 | 1.37 | 1949 | 133 [ 1848 [ 140 | 1930
535932 | 100 | 919 | 100 | 906 | 100 | 887 | 113 | 1109 | 117 | 1100 | 133 [ 1074 | 117 | 1284 | 267 | 1250 | 313 | 1198
38584 | 100 | 5446 | 100 [ 5318 | 100 | 5496 | 133 | 6721 | 243 | 6538 | 233 | 6926 | 207 | 8070 | 237 | 7667 | 163 | 7863
g2s 38 RS vasdnh A7) Wy (1), I = (1AM 2ol ud gs A&as
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Fig. 5 The CPU time ratio of the case of depth—first
search the case of breadth-first search
(DF/BF).
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