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A High Speed Path Delay Fault Simulator for VLSI

Yong Tae Yim' - Yong Seok Kang' - Sung Ho Kang''

ABSTRACT

Most of the available path delay fault simulators for scan environments rely on the use of enhanced scan
flip-flops and exclusively comsider circuits composed of only discrete gates. In this research, a new path delay
fault simulation algorithm using new logic values is devised to enlarge the scope to the VLSI circuits which con-
sist of CMOS elements. Based on the proposed algorilhm,-a high speed path delay fault simulator for standard
scan environments is developed. The experimental results show that the new simulator is efficient and accurate.
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(Fig. 3) Example of new logic values
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path_delay_fault_simulation(}
{

for (two time frames)
{
read_input_vectors(32 input vectors)
for (all elements)
{
if (element is gate level element)
parallel_evaluate(element, 4 values)
else
parallel_svaluate(element, 6 values)
}

}
for (all paths)
{

if (HFR detection is not performed)
{
fault_detection(HFR)
if (HFR detecdon failed and
ROB detection is not performed)
{
fault_detection(ROB)
if (ROB detection fafled and
SNR detection is not performed)
{
fault_detection(SNR)
if (SNR detection failed and
WNR detection Is not performed)
fault_detection(WNR)

(3% 6) 22 XHIDF B old g2 E
(Fig. 6) Path delay fault simulation algorithm
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(Fig. 9) Stable value evaluation(NMOS)

B =24 AR 229 948L 241 29
2 NMOS(PMOS)2} AND(OR) Ao Eo di=] Z+zt
(£ 9)¢ (& 10)9] el & o] AND A
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fault_detection()
(

if (the head of the path has desired transition)
for (all elements on the path except head of the path)
{

if (each element has desired off path condition
according to test types)
return TESTED
else
retumn UNTESTED

(O 10) oF A& d32E
(Fig. 10) Fault detection algorithm
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(HE 9) NMOSS} PMOSO| LS 2429 9lZ9| HEI71(ROB EllAE)
{Table 9) Off-path input constraints far NMOS and PMOS (ROB test)
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CED 2E AE oMo HR(10%)
{Table 11} Fault simulation results( 10%5)

= ROB FC(%) SNR FC(%) WNR FC(%) UP TFC(%) CPU(sec.)
s838 14 1.40 312 31.20 86 8.60 588 41.20 137.91
5953 232 23.20 43 4.30 301 30.10 424 37.60 136.42
51196 156 15.60 160 16.00 326 32.60 358 64.20 201.57
51238 142 14.20 137 13.70 371 37.10 350 65.00 175.58
51423 6 0.60 10 1.00 21 210 963 3.70 271.04
51488 444 44.40 36 .60 342 3420 178 82.20 222.23
51454 352 35,20 90 9.0d 391 39.10 207 79.30 210.50
85378 230 23.00 138 13.80 485 48.50 147 85.30 1066.50

(I 12y F A ZEdo|Me] ATH3025)
{Tahle 12) Fault simulation results(3095)

= ROB FC(%) SNR FC(%) WNR FC(%) UP TFC(%) CPU(sec.)
s838 410 10.25 396 9.90 1032 25.80 2162 45.95 765.17
5953 665 16.38 47 1.18 1171 29.27 2127 46.83 741.87
51196 499 12.47 502 12.55 1602 40.05 1397 65.08 1097.81
51238 362 905 473 11.82 1015 2538 2150 46.25 1168.14
$1423 6 Q.15 29 0.72 89 223 3876 310 1520.86
51488 1655 41.38 63 1.57 1752 43.80 530 86.75 1425.41
51494 1599 39.98 51 227 1588 35.70 72 81.95 1581.75
s5378 126 3.15 168 420 3682 82.05 24 99.40 5186.17

(& 13y a AIS30IMe] HAH(509)
{Table 13) Fault simulation results(50%5)

3= RORB FC(%) SNR FC(%) WNR FC(%) up TFC(%) CPU(sec.)
5838 610 7.62 590 7.38 1661 20.76 5139 35.76 1677.76
5953 578 7.22 74 0.93 2418 30.23 4930 38.38 2189.08
s1196 447 5.59 624 7.80 3462 43.27 3467 56.66 293501
51238 31 0.39 12 0.15 206 258 7751 in 3713.80
51423 6 0.07 2 0.36 143 1.79 7822 222 4043.41
51488 3489 43.61 131 1.64 2790 34.88 1590 2082 408942
51494 1968 24.60 204 2.55 3692 4€.15 2136 73.30 434502

_ 55378 134 1.68 244 3.05 7598 94.97 24 99.70 13608.90
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