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Abstract It isw eltknown that leakage pow er dissipatbn caused by kakage current n CM O S circuits dur-
ng test perbds has becom e a significant part of the total power dissipaton It is mportant to reduce kakage pow er
to mprove battery life in portable system s empby ng periodic self-test to ncrease relability of test and to reduce
testcost This paper {rst analyzes kakage curent and introduces the transistor stack ng effect relevant o it Then,
w e present am ethod based on don  care bits (X) n testvecbrs and using the geneti algorithm to optin ize kak-
age current in C test Experm ental results indicate that this m ethod can effectally optin ize kakage current of
com bnational circuits and sequential circuits during st and it doesnt lose fault coverage
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L . X's percent GA GA Optin ization
C ircuit G ate Cownts | Prinary Inputs -
% Avg. M in. Leakage ( pA) [Avg M ax. Leakage (pA) %
C 1355 625 41 4. 34 358274 358509 0. 07
C 1908 830 33 23 28 647514 660085 1. 94
C2670 1459 233 77. 49 1029095 1186583 15 30
(3540 1613 50 53. 35 1444529 1484509 277
C5315 2813 178 66. 17 1964515 2230912 13 56
C 7552 3685 207 57. 11 2900997 302674 419
2
GA R andan (do the simuktion 10000 tines) Ef
>t
C rreuit Avg. M i Runtime Avg M ax. Runtine Avg. M i Avg M ax Runtine @ e;
0
Leakage (pA) | (s) | Leakage (pA) (s) Leakage (pA) | Leakage (pA) (3)
C1355 358274 52 72 358509 5291 358274 358509 3387. 42 100
C 1908 647514 347 56 660085 355. 25 655191 659284 6468. 81 32 56
C2670 1029095 804 &4 1186583 811. 80 1079438 1135521 4438. 56 35 61
C3540 1444529 452 55 1484509 462 81 1455621 1471824 6496. 99 40 53
C5315 1964515 1313 03 2230912 1286 02 2072263 2160404 4059. 25 33 09
C7552 2900997 1391 97 302674 1413 83 2934861 2955653 6611. 64 17 09

; -1 (2)



2 : 285

130m , Effocte Random_ Avg M ax — Random_Avg M 'nx 100
206 . , o GA_AvgMax —GA_AvgM n
90nm . (3)
42% (o 1 v |
B D s : |
- ST
2 C3315 ' URIRIRININININ] AL
: . 10000 , Y A
C 1355 s (Effect 4
3) 1. , , (€5315)
3 . , ; ,
C1355 , ATPG
C1355 , 10000 (LFSR)
. , X 100% .
. GA_AvgMax —GA_Avg M in 3 4 7 BCASS9
O ptin zatbn= GA Ave M in x 1000
(2) O ptin izatbn (2), Effect
3
GA
o . X percent - Optin ization
C Treuit G ate Counts | Prmary Inputs DFFs Avg M i Avg M ax.
) Leakage(pA) L eakage( p ) o)
S641 107 35 19 49. 36 260466 281056 7 91
S1196 388 14 18 56. 45 388117 441567 13 77
S1238 428 14 18 56. 80 3875% 440238 13 58
85378 1004 35 179 72. 62 1269451 1503277 18 42
S9234 2027 36 211 73. 00 3685433 4400217 19 39
S13207 2573 62 638 93. 15 5030023 6192659 23 11
S35932 12204 35 1728 35. 30 12057921 14056783 16 58
4
GA R andan (do the smultion 10000 tines) E ffeot
C ireuit Avg M in Runtime Avg M ax. Runtime Avg M in Avg M ax Runtime %)
Leakage ( pA) (s) L eakage (pA) (s) Leakage ( pA) | Leakage (pA) (s)
S641 260466 67 30 281056 69. 62 266812 276336 1746. 38 46 26
S1196 388117 493 26 441567 496. 94 400915 421247 4263. 60 38 04
S1238 387596 556 6l 440238 569. 55 399123 422935 5036. 42 45 23
S5378 1269451 1372 82 1503277 1386 68 1336217 1384572 13680 32 20 68
S9234 3685433 3251 46 4400217 3306 13 4018721 4306468 25672 15 40 26
S13207 5030023 8316 32 6192659 8231 89 5187301 5803126 862215 33 52 97
S35932 12057921 25622 57 14056783 26216 70 12273240 13789241 1045317 59 75 84
(3). )
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