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Abstract

As silicon geometry shrinks into deep submicron and the operating speed increases, higher
accuracy is required in the analysis of the propagation delays of the gates and interconnects in an
ASIC. In this paper, the driving characteristics of a CMOS gate is represented by a gate driver
model, consisting of a linear resistor Rar and an independent ramp voltage source Vg. We derived
Rar and Vg as the functions of the timing data representing gate driving capability and an effective
capacitance Cesr reflecting resistance shielding effect by interconnect circuits. Through iterative
applications of these equations and AWE algorithm, Rar, Var and Cetr are computed simultaneously.
Then, the gate delay is decided by Ce and the interconnect circuit delay is determined by Rsr and
Var. This process has been implemented as an ASIC timing analysis program written in C language
and four real circuits were analyzed. In all cases, we found less than 5 % of errors for both of gate
and interconnect circuit delays with a speedup factor ranging from a few tens to a few hundreds,
compared to SPICE.
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Fig. 1. Driving characteristics of a CMOS inverter.
(a) A CMOS inverter driving interconnect
circuits (b) Saturation region model (0 <
Vo < V1) (¢) Linear region model (Vg <
Vout < VDD)
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