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AT K2 TR A 22 6 18 3 ABSTRACT

Symbolic Moment and Moment Sensitivity Computation
Method With Application to Crosstalk Avoidance in
Routing

Abstract

As the VLSI feature size scaled down, the crosstalk and coupling effects between
Interconnects become more and more significant and the chip is facing a serious signal
integrity problem. At the same time, die size and power dissipation also directly affects the
performance and reliability of the chip. Wire sizing has been proved been a good method
on physical optimization. Due to high computation complexity, most traditional wire-sizing
algorithm use simple mathematical model to estimate the signal delay and the effect of
coupling.

This paper proposes a symbolic moment sensitivity computation method, which can
be used to compute moment sensitivities versus all RC elements in the circuit by traverse
the symbolic representation only once. Symbolic Moment and Moment Sensitivity
evaluation method has the advantage of high efficiency and repeatability, which was
applied to solve a more precise physical optimization model by the Author. The
optimization model uses D2M as the metric of signal delay, account the worst case that
aggressor can affect the victim when coupling is considered. The experiment result shows
that such a model has higher fidelity when compared to traditional wire-sizing models.

Keywords:
Symbolic. Moment Sensitivity. Wire-Sizing. crosstalk. Lagrangian Relaxation
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Figure 10 Circuit Model Accounting Capacitance Coupling
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Figure 15 Capacitor Tree
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Figure 17 VLSI Design Flow
AP TR VLS 3R 3 SRR AT AT e e i e, XIS AT DA L
AL 25 RSB HERAE B, X LIRS 1 HE RN T S o W] DAAER 2 17 s SEIR
FEATIE AL I P 2K, R S A AT AR R R AL o

A BRI B _l

ERTE ﬁéﬁf
B LR 7R S ;ﬁﬁ%
| BEEE AR

e Ry S K=

M EFEEMLIATER
RIAEMEERE

B 18 vALIREA TS egiktiife
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Figure 21 Decomposition of Nth Order Weighted Moment Sensitivity
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R IRATHT A 2 B IAUE SR T Ry BBUR I G887y, IR A MRE & 23 3kAl
A ST RIA B 24 froR. HERIRITHERIE A -

(lz +A4;+ 4, )(_ C,my —Cym; — C4m14)

P b B s B o SRR R A T, LB IR SE JOM AR AT TR ED AT o A
FTAVTH A ERTIr R U G507, JATT T 2242 AR e N it g ]
23 TR 5 B R




Mati 5 N Y e 2 V4703

B 24 BEIAt Tl
Figure 24  An Example for Incremental Part Calculation
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