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A Simple Technigue on Estimating Delay Time Considering Crosstalk Noise in
RC-class Interconnects Under Saturated Ramp Input
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(Ki-Young Kim - Kyung-Mi Oh - Seok-Yoon Kim)

Abstract - This paper proposes an analytic method can estimate delay time considering crosstalk noise at an arbitrary
node of RC-class interconnects under saturated ramp input using a simple closed-form expression. In the case of single
interconnects, algebraic expression presented in existent research can estimate delay time under ramp input using delay
time under step input, and we applied it to estimate delay time considering crosstalk noise. As the result, we can
provide a intuitive analysis about signal integrity of circuits that include crosstalk noise reducing computational

complexity significantly.
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Table 1.Relative errors of delay time compared to
HSPICE for each node in Figure 3 when two
lines are switching in opposite directions.
22 oz Hol
Node
t 1 2 3 4 5
Ons 56.9 59 35 46 42
200ps 59.8 74 2.7 41 3.8
400ps 55.2 10.7 1 3 3
600ps 39.6 139 1.1 16 19
800ps 33.3 157 3.1 0.2 0.8
* 1ns 30.3 148 48 09 0
15ns 26.1 117 53 2.3 1.1
2ns 224 11 5 22 11
3ns 154 9.7 56 3.2 22
4ns 10.3 79 55 39 31
5ns 71 6.1 49 3.9 34
6ns 51 48 42 36 33
7ns 3.8 37 35 32 3
8ns 3 3 29 2.7 2.6
9ns 2.4 24 24 2.3 23
10ns 19 2 2 2 2
E:3 2. ClE wetoz Mo|g of, ==Y X|HAIZF Abry
2 Hoix|(%): HSPICE 2|&=(1d 3 §2)
Table 2. Relative errors of delay time compared to
HSPICE for each node in Figure 3 when two
lines are switching in same directions.
e wgez Mol
Node
¢ 1 2 3 4 5
Ons 823 176 2.7 0.7 1
200ps 82.2 177 27 0.8 1
400ps 81.7 18 2.9 0.8 11
600ps 80.3 184 3.1 1 1.2
800ps 77.4 189 33 11 13
Ins 726 193 36 1.3 14
15ns 55.9 20.4 45 1.8 1.7
2ns 474 209 54 23 2.1
3ns 39.9 19 6.8 31 26
4ns 35.6 15 7 34 27
5ns 318 128 6 31 2.3
6ns 28.1 114 4.8 23 15
7ns 24.5 105 41 16 0.7
8ns 21.2 9.7 3.8 13 0.4
9ns 183 89 36 1.2 0.2
10ns 157 81 34 11 02
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Table 3. Relative errors of delay time compared to
HSPICE for each node in Figure 3 when
aggressor is static state. '

aggressor’t Hol&lA & o

Node
¢ 1 2 3 4 5
Ons 70.2 24.1 131 9.1 7.7
200ps 70.9 24.4 132 9.2 7.7
400ps 714 25.2 137 95 8

600ps 68.7 26.3 142 9.9 8.3
800ps 58.8 273 149 10.3 8.6

1ns 51.8 28.2 155 10.8 9
1.5ns 45.6 28.8 169 11.9 99
2ns 4.3 26 175 12.6 10.6
3ns 425 23 15.7 12.3 10.6
4ns 38.6 22.1 14.1 10.6 9.1
5ns 33.6 209 135 9.8 8.1
6ns 28.7 19.4 12.8 9.3 77
7ns 24.2 175 121 8.9 7.4
8ns 204 15.6 11.2 84 7
9ns 172 13.7 10.2 79 6.7
10ns 145 12 9.2 7.3 6.2
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