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Partial Scan Design Based on Circuit State
Information and Conflict Analysis

Xiang Dong Liu Xin Xu Yi
(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract A multiple phase partial scan design method that breaks critical cycles using
a combination of valid circuit state information and conflict analysis is proposed. It is
quite cost-cffective to obtain circuit state information via logic simulation, therefore, circuit
state information is iteratively updated after a given number of partial scan flip-flops being
sclected. When all critical cycles in the circuit are broken, our method turns to the con-
flict resolution process using an intensive conflict-analysis-based testability measure conflict
rather than reducing the sequential depth. The proposed method tries to eliminate the con-
flicts and uses a conflict-analysis-based testability measure conflict. Sufficient experimental
results arc presented to validate the method.
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Circuits | FFs | #states | numl(=0) | num2(<10) | nun3(<100) | cve-s | cve-f | ##vectors
s13207 638 3999 308 308 312 289 7 5000
s13207.1 | 638 3999 308 308 312 289 7 5000
515850 534 3999 230 263 312 100 1 5000
s15850.1 534 3999 230 263 312 100 4 2000
535932 1728 1537 135 189 310 22 32 5000
838417 | 1636 3999 301 301 357 524 2 5000
s38684.1 | 1426 3999 9 18 56 1 43 3000
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Circuit Mpscan Opus® CoPs?!
stf FC vee sff FC vee stf FC ver
5344 3 99.4 141 3 96.5 93 3 96.8 92
5349 3 98.9 161 3 96.0 303 3 96.3 86
5382 4 97.7 286 4 95.5 358 4 97.5 353
5400 4 95.8 394 4 94.3 314 4 96.5 263
5510 3 98.6 401 3 6.91 23 3 9.75 36
$526 5 97.8 2460 5 97.8 2819 5 97.3 1779
sH26n 6 99.1 656 6 98.2 602 6 98.9 1446
8641 1 99.4 286 5 94.4 161 4 99.4 286
8713 1 92.9 310 5 88.3 166 5 92.9 310
85378 50 97.2 1023 50 93.9 1018 50 97.0 818
$9234 97 93.0 3114 97 90.2 14871 97 90.3 4259

513207 | 160 | 94.8 | 5927 160 | 905 | 2441 | 180 | 43.7 878

515850 | 180 | 94.4 | 4843 180 | o411 8726 | 220 | 94.0 | 6288
38417 | 400 | 941 | 10613 | 400 | 79.7 1092 | 500 | 605 | 3831
s38584 | 300 | 92.6 | 10092 | NJA | N/A | N/A | 300 | 88.0 | 13121

5499 6 92.3 453 6 89.4 364 6 89.5 324
s991 3 100 75 7 3.2 87 7 100 73

51269 6 99.8 240 3 80.1 203 8 81.9 228
s1512 12 100 3668 15 87.5 3107 12 100 3725
83330 40 94.3 546 40 90.1 552 40 82.9 340
53384 40 91.6 239 40 88.6 104 40 89.8 176

54863 9 99.4 463 9 97.1 418 9 97.6 382
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sff rC TE vee it FC TE vee
5382 6 99.0 100 168 6 98.8 693
$641 1 99.4 100 286 3 099.4 236
5832 2 98.4 100 884 1 98.4 - 581
51423 22 96.17 98.22 567 22 05.2 - 495
sD378 30 93.6 99.2 1384 30 89.2 1444
$9234 97 93.0 98.6 3114 65 85.3 - 7122
s13207 58 85.6 95.8 9805 H8 84.9 7003
515850 91 87.2 91.8 10162 91 86.0 - 12689
=38417 400 94.5 96.0 10613 - -
538584 313 94.4 98.9 7790 313 93.4 - 19321
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8344 14 3 1994 | 100 141 5 |988]100 | 5 [99.1| 100 {5 |99.7
s382 21 6 | 99.0 | 100 168 6 993|100 9 |98.7|100 | 9 [97.5
sddd 21 6 | 96.2 | 100 193 6 [96.0]100| 9 |964]100| 9 949
5526 21 | 10 | 99.3 | 100 | 273 | 15 |98.7| 100 | - - - -
8526 21 3 19421969 | 3321 - - - - - 819
5641 19 1 99.4 | 100 286 T 1994100 | 7 19947100 | 7 |99.4
$1423 74 | 22 1 96.17 | 98.22 | 507 - : : 30| 87.0
$9234 | 211 | 97 | 93.0 | 98.6 | 3114 | 97 1 90.5(96.3| - - - -

513207 | 638 | 58 | 85.6 | 95.8 | 98U5 | - - - - | 80]33.7
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%38584.1 | 1426 | 300 | 93.74 | 98.3 | 9585 | - - | 300]91.2| 787 - -
5499 22 6 | 923 | 100 | 240 - - -1 91882
51269 37 6 | 998 {999 | 453 7 19981999 6 [99.2199.3] 6 |99.6
51512 57 1 12 | 100 | 100 | 3668 | 29 |99.9|89.9| - - - -
s3271 116 6 99.8 | 100 980 26 198.9199.0 : - 201 99.0
53330 132 ) 7 | 828 | 840 | 527 7 | 81.7 (824
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