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A Fault Simulation method for crosstalk faults in synchronous sequential circuits
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Abstract In order to detect crosstalk faults that will cause strange errors for future high density synchronous

sequential circuits, we have considered a fault model for the fault, and contrived a fault simulator based on the model.
In this paper, we considered the crosstalk fault as a erroneous operations caused by crosstalk pulses originated by
unexpected strong capacitive coupling between one data line and clock lines. Since we have to consider a timing in
addition to a logic value, a unit delay model is introduced to our fault simulation. From our experiments on
benchmark circuits, we can see that fault activation rates and fault detection rates are Widely varied corresponding to

circuit characteristics. Up to 80% fault detection rates are obtained from our simulation with random input vectors.
key words Fault simulation, Crosstalk fault, Synchronous sequential circuit, Clock, Unit delay model
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Hormsg | B B W | (%) R | (%) (ms)
s344 2400 | 2140 5938 8 1523| 71.2| 1419 | 663 2 41
$386 954 489 446 0 112| 22.9 94| 19.2] o 48
s444 3801 | 2735| 12019] 105 354| 12.9 0 ol 3 99
s510 1266 982 1121 4 552] 56.2 552 | 56.2| 2 15
$526 4053 | 2858| 18339 0 334| 11.7 0 ol o 115
$641 7201 | 5279 9290 1 2590| 49.1| 1911 | 36.2| 0O 218
$820 1445 | 1150 2045 0 630| 54.8 593 516 0O 67
s838 12480 | 9816 819 1 129 1.3 109 1.1] o 19
$953 11455 | 9657 8455 3 4222| 437 4220 43.7] 3 15
s1196 9522 | 8503 103121 1 7422| 87.3| 4204 | 49.4| o 873
s1423 | 48618 | 39164| 409930 40 | 18514| 47.3| 4765 | 122 o 981
$1488 3918 | 3918 6446| 104 | 2904| 741 | 2778 | 709| 4 102
$5378 | 497441 | 335794|1089662 5 |120498| 35.9 | 84226 25.1| o0 789
s9234 |1276116 | 797331| 470722 36 | 15882 2.0 707 | 0.09]| o 285
s15850|5833884 | 5970 5493 0 161 2.7 1| 002]| of 15139
3 REB20ER WEFFEZLFFERE, 1000~ ML)
B ot BEEl |HCHR| BEL [BAELE| KT RILE | IRkW) | CPUFEY
Wy | BR E BERE | O6) | BEEO| (%) (ms)
s344 160 311 0 140| 875 140| 87.5 1 12
$386 159 123 0 44| 277 44| 277 1 16
s444 181 5797 0 51| 282 0 0| 4 438
s510 211 336 0 165| 7821 165]| 78.2 1 15
$526 193 7575 0 53| 275 0 o] o 552
$641 379 751 0 277| 731| 263| 69.4| o 113
s820 389 419 1 169 | 585| 164| 567 0 72
838 390 494 1 75| 19.2 70| 179 o 131
s953 395 717 0 355 | 89.9| 355 89.9 4 17
s1196 529 2155 0 475 | 89.8| 465| 879 | o© 204
$1423 657 1092 0 493 | 750| 486) 740| o 110
1488 653 1170 1 575| 88.1] 575| 88.1 7 19
s5378 | 2779 3663 0 | 1806 | 65.0] 1806 | 65.0 | 11 38
s9234 | 5597 | 32546 0 | 1340 | 239 871| 156 o| 3164
s15850| 9772 | 155275 0 | 2091 | 214| 797| 82 81 16132
$35932| 16065 | 23902 0 | 11925 | 74.2|11925| 742 | 15 406
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