2004 4 5 H

%53 G T 2% it Val.32 No.5
ACTA ELECTRONICA SINICA May 2004

— Rl 20 M v VLST AR B4
B 285 W) L PR AR 0 B39

B, BBE

(V5 22 AT 30K 2 FLACAE B, BRIV D5 22 710049)

A SR KRS 90 B 53105 3R A e VST rp A8 2 B0 HL S 2 W% 25 WA L. 1 58, MBS A% Ay e D7 2t O, )
P B AR K JE A A DA 35 A7 26 BRI I 4 i, 200 2 [l AR AR 0 U, PR RS A0 AR 0 VR AT SR A L5 AT 19 72 1)
BT A LA, 318 1SR F R R 22 1) i B3 B A K 795, Il 1 AT 5 22 . A VB0 Bl 7 O R 2L R AR AR 55 TR
RN 38 I T AR A BB BRI & T T SRR 27 VE 0 T RR S AR A A O A EAT i R, A6 AR HE AR 1 20 A A%
i it AR 5 (. B S 2 R R, I SVE R TR, TR .
AR, REANRRIME, HOEL; BN

TN405197 A 03722112 (2004) 020787204

A Precise Integration Algorithm for Transient Simulation
of Interconnects in High2Speed VLSI

TANG Min, MA Xi2kui
(School o Electrical Engineering, Xi. an Jiaotong Univarsity,, Xi. an, Shannxi 710049, China)

Abstract:
This method starts fran frequency?2 domain telegrapher. s equations and the tim@ domain equations including convolutions are cbtained

The precise integration method is employed to analyze the transient response of frequency? dependent interconnects.

by inverse Laplace transform. After the discretization with respect to the space coordinate( x), the spatial derivatives are eliminated and
replaced by finite differences, and then, the precise integration method is used. The truncation error is efficiently decreased by interla@
ing the voltage and current nodes alng the x2ax®. This is in contrast to the classical methads where the samples of beth wltages and
currents are taken at the same points. In addition, traditional numerical convolition is replaced by recursion algorithm in the computa2
tion of inhomogeneous items in the ordinary differential equations, such that the camputational efficiency rises greatly. This method
needs nat decouple the telegrapher. s equations for multiconductor transmission lines, and is also suitable to nonuniform coupled tran2

mission lines. Numerical examples are presented to demonstrate the accuracy and stability of the proposed method.
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