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Abstract In this paper, we propose a new parallel fault simulator for sequential circuits, in which Phase 1 simulates

32 patterns at a time in order to expand the transition states from one state by a pattern parallel scheme, and Phase
2 simulates 32 states at a time. The state parallel scheme of Phase 2 is a new concept for a sequential parallel fault
simulator. The proposed method generates a test sequence by simulating with as many states as possible and with less
processes of simulation, without using a cost function. In order to do this efficiently, we introduced a dynamic exchange

between Phasel and Phase 2 during test generation. Experimental results show that our method achieves high coverage
tests by acceptable CPU times.
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(%) | R5iE (sec) (%) | F5E (sec)
s208 || 60.00 280 9.82 | 60.9 715 22.8
5298 | 85.06 478 11.28 | 821 476 16.2
5349 || 95.71 259 8.47
5382 | 88.72] 1277 58.27 | 68.6] 1230 16.7
s386n | 74.74 870 14.15
s400 | 87.50 | 1296 61.67 | 84.7 758 35.3
5420 || 39.77 354 35.58 | 33.7 857 65.4
s444 | 86.08| 1077 66.58 | 83.7 519 34.2
s526n || 76.85 | 1116 96.07
s64in || 85.44 798 27.00
s713n || 81.07 817 36.02
s820 || 56.24 | 1933 144.80 | 53.1| 1381 135.8
832 | 5517 2079 148.18 | 42.5| 1328 105.1
s838 || 29.05 740 189.63 | 282 1078 216.8
5953 8.34 31 341.77
s1196 | 9525 | 3137 94.15| 950 | 2744 97.0
s1238 | 89.96 [ 3053 147.32 | 90.7] _ 4313 131.1
s1423 || 68.84 | 5909 98258 | 77.0| 2696 580.5
55378 | 65.76 | 3553 6333.92 | 658 1255 948.6

* SUN SLC workstation with 16Meg

F4. B 31T & B R

it | #Ri® | 7Z b | CPU Time
(%) | IR (Sec)

s208 | 57.21 264 9.86
5298 | 85.06 696 14.17
s349 | 95.71 266 7.57
s382 [ 59.15 191 50.10
s386n | 60.16 651 15.28
5400 | 58.49 192 53.57
s420 | 39.77 302 38.70
s444 | 50.00 177 63.25
s526n | 49.01 132 76.48
s641n | 85.65 935 24.07
s713n | 81.24 954 32.02
5820 | 45.18 921 139.27
s832 | 44.25 923 147.28
s838 | 28.59 240 132.90
$953 8.25 13 240.07
s1196 | 94.44 2600 90.73
51238 89.37 2617 141.78
51423 72.41 3126 792.67
s5378 | 67.85 2581 3872.07

[FIERREN R ETREIGE O F X b HEREER]

C TR, EEORENT R MEEEIC, b 54EEDH
HIRBICRETE B ERE LA DT R MRS
LRI EATD . T, Ay b, dB30IEEy b
PWHEETH Y, TR MERRKICT RTOTEETY, 20
ER0HBNE T IKRETEBHATHS. %5(a),(b) I,
ThENIHREBEZ 0 B L1 E L BEOERBREE
ARUTW3. 1k, TOERIZE T 5 Phase2 55 Phasel
~NOYIDBZIIBIAN 1 BHO Fi, E5(a) 121, X
ik (20) TRON TV BRELHETRLTIS.

Xk (20) DYz v MEEERBAICEIF BT R MERD
FER &R 5(a) BT B &,5820 540 5832 ZRINT,
TR MRINGEL L NZTAEOREEIBONTE

7R bAESHER
K 5(a) FIHREE O
[Eli% % FFik ik (20)
it | 72 b | CPU Time | #2iH% [ ¥ X | | CPU Time
(%) | RIE& (sec) (%) | RFIE (sec)
5208 66.78 330 5.73 1 170.51 195 12.5
s298 || 87.01 682 8.67| 87.66 280 17.7
$349 98.00 210 3.13| 97.90 120 16.9
5382 89.22 988 35.55 | 90.73 1633 66(m)
5400 87.97 986 38.48 | 89.86 409 60(m)
5420 46.05 363 20.27 | 4744 808 22(m)
s444 88.40 1392 50.03 | 88.39 994 1.66(h)
5526n 68.54 399 82.27 | 176.85 399 52(m)
5820 55.76 1875 133.12 | 95.83 1304 6(m)
5832 54.60 1869 140.53 | 93.85 1344 6(m)
5838 35.12 517 96.22 | 36.63 290 75(m)
s953 | 98.33 1050 249.98 | 99.10 1050 86
s1196 || 94.44 | 2600 89.98 | 98.71 545 3.4(h)
51238 89.37 2617 139.32 [ 93.96 576 3(h)
51423 55.31 2629 753.00 | 56.43 4026 9(h)
s5378 71.39 2091 2876.20 69.0 1037 10(h)
m : minute h s hour
3 5(b) FIHAIE 1
%4 | #HE | 72 1 | CPU Time
(%) | RIE (Sec)
s208 | 75.81 605 5.28
s298 | 87.34 768 8.22
s349 | 98.57 247 3.25
s382 | 89.97 660 38.23
s400 [ 87.97 662 41.23
5420 | 39.77 302 38.70
sd44 | 87.55 1010 41.78
s526n | 79.20 851 54.88
s820 | 56.82 1465 123.38
s832 | 56.21 1595 129.58
5838 | 50.53 511 78.53
5953 | 98.33 1652 50.48
s1196 | 94.44 2617 86.48
s1238 | 89.37 2259 136.20
51423 | 55.31 2629 753.00
s5378 | 73.82 2163 2837.62
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5. IC

KR TIE, ANEFE L REEFNE G U7
DOWFIEEY I 2 b—Y a VERWICT R MEKIZDL
TEEUL FBULEEY I 2 U-Y a Vi3, RFEE
OBRT ZREAE—EICIEIET % Phasel O AL
B o= av& ERSNEBROREZIET]IZL
345 Phase2 DREFFIIEEY I 2 L—Y a VEITIH
LWEFISES I o b—Ya v ThHb. i, ZOFA b
H K Ee A ) E X9 572512 Phasel & Phase2 ZEjiic
Y&z BFEEIRAT BRI, BEUICFHEENVF
<— 7 EEICERE U ERER AR L, EANLKETS
COEBICH UTHOREERE D7 R MRFIDERS
3 &ERLUL.

44% Phase OY] D82 Fikds L R ORBAI O
SENEREELUT, BEVLIEFRBEOHEY I 2 V-
Y avick3FR MEFEOBEERRT L TETHS.
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