
Abstract: 
 
The CPU time spent to repeatedly simulate a circuit with slight variations in the parameters is 
generally high, even if full accuracy is not required. This paper proposes a method to end the 
Newton-Raphson (NR) iterative algorithm before convergence in DC analysis in order to 
reduce the number of NR iterations. In the case of an initial solution approximation is used, 
the analysis of the NR algorithm behaviour until convergence is presented in order to 
approximate the accuracy of the solution at each iteration. We show that the use of a large 
SPICE reltol parameter value is a way to specify a desired accuracy, allowing reducing the 
number of NR iterations, as a time/accuracy trade-off. Experimentally, 14%-65% reduction in 
terms of NR iterations is obtained for DC simulation, compared to the usual SPICE simulation 
until convergence. Our method is particularly efficient in the case of slightly nonlinear circuits 
since the initial solution guess is generally accurate. The method is intended to some 
applications requiring multiple simulations of the same circuit with parameter modifications, 
such as automatic sizing, fault simulation and Monte-Carlo analysis, in which a solution 
approximation is available from previous simulation results and for which full accuracy is not 
required 
 


