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Abstract We present a method for calculating maximum switching activity in sequential circuits for power supply

noise analysis. The approach is based on pair-wise simultaneous switching activity analysis using ATPG techniques

for sequential circuits. The information obtained by simultaneous switching analysis between each gate pair is used
to generate lower and upper bounds of maximum switching activity based on maximum clique formulation.
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B1 ZBHER

IR

o ‘ . Max. Activity RSim CPU tima. : .-
circuit | Npr | Nep | Ngate ‘LB . UB RSim. #Pat; |, SSP LB, ys .
3208.1 10 8| 104 70 (63%) | 70(63%)| 68 (60%)| 2,048 0s 0Os |, s
5208 11 8 96 61 (50%) [ 61 (50%)| 61(59%)| .2,368 0s Os 0s
5298 3 14| 119 91 (68%) [ 105 (79%)| 83 (62%)| 1,664 0s 0s 0s
8344 9| 15{ :.160| 125 (71%)| 144 (82%)| 107 (61%)| 1,024 0s 1s 0s
5349 o 15| 161 126(72%)| 145 (82%)| 107 (61%)| 1,024 ‘Os 1s 0s
5382 3 21| 158] 118 (66%)| '151(82%)| 108 (60%)| 1,504 os| “1s ‘Os
8386 |. 7 6| 159 50 (55%) | 115 (70%)| 85 (52%)| 2,784 | 0s 18 0s
s400.. [ 3| 21| 164| 122(66%)| 152(82%)| 109 (69%)| 2,240 - 0s 1s 0s
54201 | . 18| . 16| - 218 139 (60%)| 141.(60%)| 101 (43%)| 6,272 28 2s 03|,
3420 | 19| 16| 196|‘' 116 (65%)| 130:(61%)| 96 (46%)| 4,736 1s 2s 0s
8444’ 3] 21| 181 120(60%)| 159 (79%)| 118 (58%)| 2,720 0s [ 0s
510 19 6] o211 92 (42%) | 114 (53%) | 90 (42%)| 1,824 1s 3s 1s
8526 3| 21| 193| 131 (61%)| 115(54%)| 116 (54%)| 3,488 0s 2s is
s526n al 21| 194| 134(62%)| 154 (72%)| 116 (54%)| 3,488 0s 2s 0s
641 35 19| 379| ‘302 (76%)| 362 (91%)| 246 (62%)| 7,008 0s 63 Os
. 8713 35| 19| 393| 308 (76%)| 361(88%)| 246 (60%)| 7,008 "0s [ '0s
820 18 5| 289 145 (49%)| 203.(69%)| 143-(49%)| 4,608 1s 9s s
- 8832 18 5| 287| 140 (48%)| 200 (69%)| 138 (47%)| 4,608 1s - 298 .08
3838.1 | 34| 32| 446| 275 (58%)| 281 (59%)| 117 (25%)| 8,256 18s 23s 41s
s838 | 35 32| 390 198 (47%) | 244 (58%) | 160 (38%)| 23,712 9s 20s 0s
5953 16| 29| 395 156 (37%)| 236 (56%)| 114 (34%)| 13,440 9s | 1h00m00s 32
51196 14| 18| 20| 263 (48%)| 382 (70%)| 228 (42%)| 12,480 2s | 1h66m00s 0s
51238 14 18| 508| 238 (45%)| 361 (69%) | 207 (39%)| 17.152 2s | 1h00m00s 0s
81423 17| 74| 657 406 (56%)| 638 (87%)| 404 (55%)| 5,568 1s | 1h00mO00s 3mlls
51488 8 6| 653 321(49%)| 463 (70%)| 310 (47%)| 6,016 8s 563 22
31494 8 6| .647| . 311 (48%)| 453 (69%) | 301 (46%)| 6,016 " 8s 59s 32s
5378 35| 179| 2,779 1,764 (60%) | 2,557 (86%) | 1,398 (47%) | 50,912 33s | 1h00mMO0s |  .15m38s
s9234.1 | 36| 211 5597 3,212 (55%) | 5,460 (94%) | 2,500 (43%) [ 91,456 5m23s | 1h00m00s | 2h40m21s:
59234 19| 228| 5597| 2,657 (46%) | 5,018 (94%) | 2,405 (41%) | 127,392  5m53s | 1h00m00s | 2h30m26s
s13207.1| 62| 638| 7,951 | 4,277 (50%) | 7,099 (83%) | 3,108 (36%) | 121,696 | 32m02s | 1h00mO00s | 5h48m10s
513207 | 31| 669| 7,951 4,042 (47%) | 6,677 (78%) | 2,929 (34%) | 124,288 | 26m36s | 1h00mO00s | 6h14m09s
s15850.1| 77| 534| 9,772| 4,220 (41%) | 9,273 (90%) | 4,228 (41%) | 176,864 | 16m59s | 1h00mO0s | 14h08m29s
515850 14| s97| 9,772 3,952 (38%) | 7,855 (76%) | 3,441 (33%) | 115,552 | 33m47s | 1h00mGOs | 12h24m50s
835932 | 351,728 | 16,065 | 10,418 (59%) - | 9,165 (52%) 224 8m42s | 1h00m00s -
338417 | 281,636 22,179 8,381 (35%) — 18,113 (34%) | 208,384 | 2h45m06s | 1h0OmMOO0s | - -
938584.1 | 38| 1,426 | 19,253 | 10,174 (49%) - | 9,138 (44%) | 341,216 | Bh14m17s | 1h0OMO0s -
538584 121,452 19,253 | 8,819 (43%) - | 8,963 (43%) | 372,266 | 7Th11m13s | 1h00m00s -
5499 1| 22| 152 69 (40%) | 74 (43%)| 66 (38%) 320 4s 1s 1s
5635 2| 32| 28| .224 (70%)| .228 (72%)| 106 (33%)| 4,416 3s 3s 5s |
8938 | 35| 32| 3%0| 275(58%)| 281 (59%)| 117.(25%)| 8,256 18s 22s 13s
967 | 16| 29| 394| 177 (42%)| 259 (61%)| 164 (39%) | 100,336 63 | 1h00m00s 5s
3991 65| 19| 519| 387 (72%)| 503 (94%)| 326 (61%)| 1,728 0s | 1h00mo0s 19s
51269 | 18|, 37|, 569| . 367 (61%)| 552 (91%)| 338 (56%)| 1,792 0s | 1h00mO00s 11s
s1612 .| 29| - 57|. 780 467 (56%)| 680 (81%)| 382 (46%)| 9952| " 1s | 1h00mif0s | . " 48s
$3271 26| 116 1,572| 1,059 (63%) | 1,422 (84%) | 993 (§9%)| 11,360 .  2s:/1h00m00s:| . -BmOSs{
‘prolog 36| '136° "1,601{ 861 (50%) [ 11334 (77%) | 823 (47%)| 15,008 20s | 1h00m00s 16m25s
3330 [ 40 132] 1789 1,111 (58%) 1,602 (83%)| 975 (51%)| 20,928 “3s | 1h00mO0s | -22r032s |
33384 43| 183| 1,685 1,159 (62%) | 1,724 (92%) | 1,064 (57%)|. 5632 1s[1h00moos]  15mi43s |
54863 49| 104| 2,342| 1,555 (64%) | 2,348 (96%) | 1,449 (59%) | = 2,976 " 1s| 1h00mO0s | 44m57s |
36669 83| 239 3,319| 1800 (54%) {2,958 (89%) | 1,658 (50%) | - 5,312 - .23 1h00mO0s | 1h50m57s |;
average (54.8%) (74.6%) (46.6%)| - K R ’
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