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An Analytic Study on Estimating Delay Time in RC-class
Interconnects Under Saturated Ramp Inputs

ﬁ g %* . ﬁ %_ %** . ﬁ % m'*'
(Ki-Young Kim - Seung-Yong Kim - Seok-Yoon Kim)

Abstract — This paper presents a simple and fast delay metric RC-class interconnects under saturated ramp inputs. The
RC delay metric under saturated ramp inputs, called FDM(Fast Delay Metric), can estimate delay times at an arbitrary
node using a simple closed-form expression and is extended from delay metric under step input easily. As compared
with similar techniques proposed in previous researches, it is shown that the FDM technique involves much lower
computational complexity for a similar accuracy. As the number of circuit nodes increases, there will be a significant
difference in estimation times of RC delay between the previous techniques based on two circuit moments and the FDM

which do not depend on circuit moments.
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Noaoa~Method| Eimore | h-gamma | DMI | DM2 | ECM |D2M| MX_ECM | MM_ECM
1 180.4 -14 722 | 1931 | 691 |[519 90.5(5) 46.3
2 82.7 =51 175 57.2 173 1124 26.8(2) 122
3 68.7 19 105 36 -1.7 17 21.6(4) 10.2
4 421 0 -06 | -32 | -122 | -06 8.14(3) 23
5 334 34 -07 | -185 | -127 | -17 5.13(2) 04
6 67 -4.7 105 30.4 128 89 20.7(2) 87
7 305 -0.8 18 | -249 | -31 |-15 4.4(2) 0.1
AdA JaeA 72.1 25 163 | 519 184 [ 121 25.3 115
E: 3 2. Mg R Eo7p e g 2olM, 2 Y mel X|AAIZ Mh2xte] Hoi x(%): HSPICE 7|1 &(2
g 8 3=2)
Table 2. Relative errors of each delay metric compared to HSPICE, averaged for 100 random ten- segment
RC circuits
Noas Method Elmore DM1 DM2 ECM D2M MM_ECM
1 1212.8 625 3385.3 314.7 2734 292.6
2 377.1 180.9 553.8 132 1152 1179
3 183.9 74.9 198.1 64.3 54.3 531
4 1049 315 80.4 329 246 30.1
5 68.4 124 30.3 176 10.3 14.1
6 495 37 43 9.9 33 8
7 39.8 11 104 6.4 06 56
8 354 14 18 5 01 47
9 33.2 29 222 45 0.1 43
10 32.3 4.1 243 43 0 41
Hae A 213.7 85.4 393.6 59.2 44 535
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Table 4. Delay comparison for each node in Figure 7 using RICE as the ideal delay metriclin ps)

t’:;z 250 500 1000 2000 4000

node| FDM | PERI | RICE | FDM | PERI | RICE | FDM | PERI | RICE | FDM | PERI | RICE | FDM | PERI | RICE
1 1224 |1 207 | 210 | 279 | 235 | 272 | 389 { 321 | 371 | 508 | 465 | 466 | 550 | 541 | 530
2 | 390 | 383 | 383 | 426 | 407 | 409 | 507 | 479 | 499 | 619 | 604 | 597 | 678 | 674 | 662
3 | 489 | 484 | 482 | 518 | 505 | 498 | 592 | 572 | 578 | 709 | 702 | 699 | 790 | 788 | 777
4 | 708 | 707 | 705 | 727 | 724 | 716 | 779 | 781 | 761 | 876 | 896 | 884 | 969 | 980 | 968
5 | 81 | 81 | 849 | 866 | 867 | 859 | 908 | 921 | 900 | 995 | 1030 | 1014 | 1091 | 1111 | 1099
6 465 | 461 | 461 | 495 | 484 | 487 | 568 | 555 | 570 | 677 | 678 | 668 | 746 | 746 | 733
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