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ABSTRACT

While research of ATPG(automatic test pattern generation) for combinational circuits almost reaches a
satisfiable level, one for sequential circuits still requires more research. In this paper, we propose new algorithm
for sequentill ATPG based on state information learning. By officiently storing the information of the state
searched during the process of test pattern generation and using the state information that has been already
stored, test pattern generation becomes more efficlent in time, fault coverage, and the number of test patterns.
Through some experiments with ISCAS '89 benchmark circuits, the efficiency of the proposed method is shown.
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widd 3 6 21 181 474
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8820 18 19 5 289 850
8933 16 23 29 395 1079
81196 14 14 18 529 1242
s1488 8 19 6 653 1486
cse 7 7 4 192 519
B8O 7 7 6 130 Je8
sand 11 9 6 555 1425
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mef 27 54 8 959 2456
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5386 4 314 70 0 100.0 | 100.0
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5310 564 564 (1} 0 998 | 1000
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8933 | 1079 1069 10 0| 1000 1000
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key | 8520 8072 448 0 999 | 1000
pewd | 3483 3483 0 0| 1000 | 100.0
siage | 7227 6668 435 | 124 942 | 975
dsip | 6781 6780 1 0 100.0 | 100.0
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cpu time(sec.) cpu time(sec,)

DTPG | FSim | total | DTPG | FSim | rotal
$186 0.6 0.6 12 041 | 0.05 0.50
w444 83.1 i3 86.4 95.8 04 96.26
5510 Q.7 1.9 2.6 032 008 0.45
5820 4.1 86| 127 33| 03 3.68
8953 1.5 7.2 8.7 06| 03 1.00

81196 393 12 605 (14254 0.6 | 1428.09

51488 4 28 2 23| 06 3.05

cse 03 1.3 16| 017 | 013 032
850 0.6 0.6 121 035) 005 0.46
sand 15 20 35 12.% 07 13.82
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sef 60 148 208 419 20 44.37
ghe 265 42 307 | 1139 | 09| 11600
key 290 | 7929 | 8221 | 150.1 | 17.8 169.50

pewd 21 422 444 29 0.6 496
stage 1598 409 | 2007 | 2329 1.6 | 24836
dsip 119 | 3351 | 3470 153 1.7 22.65
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8386 285 248 86 9K
Bd44 1550 1095 324 566 K
a510 1073 672 109 10K
5820 1112 892 252 16K
3953 11 808 221 18 K
81196 428 368 223 27 K
s1488 1781 1147 213 15K
c8o 430 423 145 12K
.7 395 255 81 9K
sand 754 906 308 19K
planet 1862 1003 193 14 K
scf 2789 1653 419 WK
sbe 762 793 330 23K
key 8867 2483 935 58 K
pewd 2257 236 110 25K
stage 463 168 145 6 K
dsip 4512 400 152 51K
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