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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 consider 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 algorithm, 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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path_delay_fault_simulation() ..
{

for (two time fmmes)

{

- = for (all elements) -
else

.

}
for (all paths)
{

&

{
: fault_detection(HFR)

R

oA

read_mput_vectors(32 mput vectors)
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(Fig. 6) Path detay fault simulation algorithm
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(Fig. 10) Fault detection aigorithm
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- (E 9) NMOSS} PMOSO! T2t 229 el2jo| MEtx2i(RoB HIAE)
(Table 9) Off-path input constraints for NMOS and PMOS (ROB test) -
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E )% AIEEIIOIM—I 24(100/)
{Table ll) Fault simulation results( 10/ )

B2 | ROB | FC%) | SNR | FC%) | WNR | Fc) | UP | TFC(%) | CPUGsec)
#3 | 14 | 140 | m2 | 3120 | s | 860 | s | 420 | 13791
[(oss | 22 | ma | 4 | a0 | o |00 | o4 | we | 13642
s196 | 156 | 1560 | 160 | 1600 | 326 | 3260 | 358 620 | 20181
238 | 142 | w20 | 13 | a0 | s | ma0 | 30 | ese0 | 17?:’;4
51423 6 060 | 10 | 100 21 210 | 93 .| 370 .| 27104
stass | 444 | 4440 | 36 360 | 342 | 3420 | 178 | 8220 -| 2223
sis4 | 32 | 3520 | %0 | 900 | o1 .| oa0°| 200 |. 7930 ] - 21050 +
- §5378 20 | 2300 138 13.80 485 4850 | 147 | 8530 | "1066.50
(E 12> T Algal0IMe] ATH(30%) s
4 (Table 12) Fault simulation results(30%) . . o
‘8= | ROB FC(%) SNR | FC%) | WNR | FC(%) | . UP . | TFC(%) | CPU(sc)
[ w3 | a0 | 1025 | 396 | 990 | 1032 | 2580 | 2162 | - 4595 765.17
953 | ess | 1638 | w1 | s | nm | 221 | 221 | 4683 741.87
s1196 | 499 | 1247 | so2 1| 1255 | 1602 | 4005 ¢| 13977 | 6508 | -1097.81°
s1238 362 905 | 473 | 1182 | 1015 | 2538 | ‘2150 | (4625 | 1168.14"
s1423 6 0.15 2 072 89 | 223 | 387 | 310 | 152046
si488 | 1655 | 4138 | e |- 057 | w152 | D80 | 530 | 8675 | 142541
staoa | 1509 | 3008 7| o | 227 | s | w0 | 7 | w95 | issizs
378 | 126 | 315 '| 168 | 420 | 3682 | o205 | 24 | o040 | susenr
“CE 13 T0E A0 M FIK50%)
o -, . (Table 13) Fault simulation results(5025)
5z | ROB | FC%) | SNR | FC(%) | WNR | FC%) | UP | THRC(H) CPU(sec)
a3 610 | 762 | s% | 73 | 1e6t | 2076 | s | 3576 | ‘16m -
953 | s | 122 74 093 | 2418 | 3023 | 493 | 3838 | 218908
sU96 | 447 | s | e | Ts0 | 62 | 427 | Mer | sees | 293501
s | u | ow | T2 | ois | 26 | 2 | mst | sn | wmse
a4 | 6 | oo | 27| 036 | 13 | 17 | w2 | 22 | 464
stag8 | 349 | w36t | 131 | tes | 2190 | 3ass | 1s00 | .8082 (| 408942 -
sl494 | 1968 | 2460 | 204 | 255 | 3692 | 4615 | 2136 | 7330 1| 434502
w38 | 134 | 1es | 24 | 305 | 7598 | 97 | ea | 9070 | 136890
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