Numerical Simulation of Electronic Circuits

List of References

General Circuit Simulation

J. Vlach and K. Singhal, Computer Methods for Circuit Analysis and Design (Second Edition), Van Nostrand Reinhold, New York, 1993.

(This books gives a comprehensive treatment of circuit-simulation problems and algorithms for their numerical solution.)

D.E. Johnson, J.R. Johnson, and J.L. Hilburn, Electric Circuit Analysis (Second Edition), Prentice Hall, Englewood Cliffs, N.J., 1992. (A basic treatment of electric circuit analysis.)

A.E. Ruehli (Editor), Circuit Analysis, Simulation, and Design Part 1: General Aspects of Circuit Analysis and Design, North-Holland, New York, 1986. A.E. Ruehli (Editor), Circuit Analysis, Simulation, and Design Part 2: VLSI Circuit Analysis and Simulation, North-Holland, New York, 1987.

J. Vlach and K. Singhal (Editors), Selected Papers on Computer-Aided Design of Analog Networks, IEEE Press, New York, 1987.

(This book contains a collection of important original publications, such as the papers on sparse tableau formulation and modified nodal analysis.)

General Numerical Analysis

J. Stoer and R. Bulirsch, Introduction to Numerical Analysis (Second Edition), Springer- Verlag, New York, 1993.

(This book is very mathematical; in particular, it gives a rigorous treatment of roundoff error, condition, and numerical stability.)

D. Kahaner, C. Moler, and S. Nash, Numerical Methods and Software, Prentice Hall, Englewood Cliffs, New Jersey, 1989.

(This book is not very mathematical, and it nicely complements the book by Stoer and Bulirsch. In particular, this book points to existing software.) G.H. Golub and C.F. Van Loan, Matrix Computations (Second Edition), The Johns Hopkins University Press, Baltimore, 1989. (This book covers algorithms for matrix computations.)

G.H. Golub and J.M. Ortega, Scientific Computing and Differential Equations—An Introduction to Numerical Methods, Academic Press, San Diego, 1992. (This book is mainly about numerical methods for solving differential equations, but it also contains a lot of general numerical analysis material.)

Direct Sparse Methods

I.S. Duff, A.M. Erisman, and J.K. Reid, Direct Methods for Sparse Matrices, Oxford University Press, Oxford, 1989.

M.T. Heath, E. Ng and B.W. Peyton, Parallel algorithms for sparse linear systems, SIAM Review, vol. 33 (1991), pp. 420–460.

Iterative Methods and Preconditioning

J. Stoer, Solution of large linear systems of equations by conjugate gradient type methods, In: Mathematical Programming – The State of the Art, A. Bachem, M. Grötschel, and B. Korte (Editors), Springer-Verlag, Berlin, 1983, 540–565.

(This paper gives a survey of conjugate gradient-type iterative methods up until 1983.)

R.W. Freund, G.H. Golub, and N.M. Nachtigal, Iterative Solution of Linear Systems, In Acta Numerica 1992 , Cambridge Uinversity Press, New York, 1992, pp. 57–100. (This paper gives a survey of recent developments in conjugate gradient-type iterative methods.)

O. Axelsson, A survey of preconditioned iterative methods for linear systems of algebraic equations, BIT, vol. 25 (1985), pp. 166–187. (This paper gives a survey of general preconditioning techniques.)

O. Axelsson and V.A. Barker, Finite Element Solution of Boundary Value Problems, Academic Press, Orlando, 1984.

J. Xu, Iterative methods by space decomposition and subspace correction, SIAM Review, vol. 34 (1992), pp. 581–613.

(This paper gives a survey of recent preconditioning techniques for linear systems arising from PDEs.)

Solution of Nonlinear Equations

J.M. Ortega and W.C. Rheinboldt, Iterative Solutions of Nonlinear Equations in Several Variables, Academic Press, New York, 1969.

J. Stoer and R. Bulirsch, Introduction to Numerical Analysis (Second Edition), Springer- Verlag, New York, 1993.

Automatic Differentiation

A. Griewank and G.F. Corliss (Editors), Automatic Differentiation of Algorithms: Theory, Implementation, and Application, SIAM, Philadelphia, 1991.

A. Griewank, Computational differentiation and optimization, In: Mathematical Programming: State of the Art 1994 , J.R. Birge and K.G. Murty (Editors), 1994, pp. 102– 131.

P. Feldmann, R. Melville, and S. Moinian, Automatic differentiation in circuit simulation and device modeling, In: Technical Digest of the 1992 IEEE/ACM International Conference on Computer-Aided Design, 1992, pp. 248–253.

A compilation of automatic-differentiation software is available on WWW at

http://www.mcs.anl.gov/Projects/autodiff/AD Tools.

Homotopy Methods

E.L. Allgower and K. Georg, Numerical Continuation Methods: an Introduction, Springer- Verlag, New York, 1990.

E.L. Allgower and K. Georg, Continuation and path following, In Acta Numerica 1993 , Cambridge Uinversity Press, New York, 1993, pp. 1–64.

W.M. Coughran, Jr., M.R. Pinto, and R.K. Smith, Continuation methods in semiconductor device simulation, J. Comp. Appl. Math., vol. 26 (1989), pp. 47–65.

Solution of Differential and Differential-Algebraic Equations

K.E. Brenan, S.L. Campbell, and L.R. Petzold, Numerical Solution of Initial-Value Problems in Differential-Algebraic Equations, North-Holland, New York, 1989. (SIAM is about to publish a second edition of this book.)

R. März, Numerical methods for differential algebraic equations, In Acta Numerica 1992 , Cambridge Uinversity Press, New York, 1992, pp. 141–198.

E. Hairer, S.P. Norsett, and G. Wanner, Solving Ordinary Differential Equations I: Nonstiff Problems (Second Edition), Springer-Verlag, New York, 1993.

E. Hairer and G. Wanner, Solving Ordinary Differential Equations II: Stiff and Differential- Algebraic Problems, Springer-Verlag, New York, 1991.

J. Stoer and R. Bulirsch, Introduction to Numerical Analysis (Second Edition), Springer- Verlag, New York, 1993.

Eigenvalue Problems

G.H. Golub and C.F. Van Loan, Matrix Computations (Second Edition), The Johns Hopkins University Press, Baltimore, 1989.

J. Stoer and R. Bulirsch, Introduction to Numerical Analysis (Second Edition), Springer- Verlag, New York, 1993.

Y. Saad, Numerical Methods for Large Eigenvalue Problems, Halsted Press, New York, 1992.

J. Cullum and R.A. Willoughby, A practical procedure for computing eigenvalues of large sparse nonsymmetric matrices, In: Large Scale Eigenvalue Problems, J. Cullum and R.A. Willoughby (Editors), North-Holland, Amsterdam, 1986, pp. 193–240.

Lanczos methods and Padé approximation

C. Lanczos, An iteration method for the solution of the eigenvalue problem of linear differential and integral operators, J. Res. Nat. Bur. Standards, vol. 45 (1950), pp. 255–282.

(This is the original paper on the Lanczos algorithm.)

W.B. Gragg, Matrix interpretations and applications of the continued fraction algorithm, Rocky Mountain J. Math., vol. 4 (1974), pp. 213–225.

(This paper contains—among many other results—the Lanczos-Padé connection.)

R.W. Freund, M.H. Gutknecht, and N.M. Nachtigal, An implementation of the lookahead Lanczos algorithm for non-Hermitian matrices, SIAM J. Sci. Comput., vol. 14 (1993), pp. 137–158.

P. Feldmann and R.W. Freund, Efficient linear circuit analysis by Padé approximation via the Lanczos process, IEEE Trans. Computer-Aided Design, vol. 14, pp. 639–649, May 1995.

(This paper is about the use of the Lanczos-Padé connection in circuit simulation.)

P. Feldmann and R.W. Freund, Reduced-order modeling of large linear subcircuits via a block Lanczos algorithm, In: Proceedings of the 32nd Design Automation Conference, Association for Computing Machinery, New York, 1995, pp. 474–479.

R.W. Freund and P. Feldmann, Efficient small-signal circuit analysis and sensitivity computations with the PVL algorithm, In: Technical Digest of the 1994 IEEE/ACM International Conference on Computer-Aided Design, IEEE Computer Society Press, Los Alamitos, California, 1994, pp. 404–411.

R.W. Freund, The look-ahead Lanczos process for nonsymmetric matrices and its applications, In: Proceedings of the Cornelius Lanczos International Centenary Conference, J.D. Brown, M.T. Chu, D.C. Ellison, and R.J. Plemmons (Editors), SIAM, Philadelphia, 1994, pp. 33–47.

R.W. Freund and N.M. Nachtigal, QMRPACK: a package of QMR algorithms, AT&T Numerical Analysis Manuscript No. 94–16, Bell Laboratories, Murray Hill, NJ, 1994. This paper is available on WWW at

http://netlib.att.com/netlib/att/cs/doc/94.

(This paper describes QMRPACK, which is a software package with FORTRAN 77 implementations of the nonsymmetric Lanczos algorithm and of various QMR algorithms.)

Harmonic Balancing

K.S. Kundert, J.K. White, and A. Sangiovanni-Vincentelli, Steady-state Methods for Simulating Analog and Microwave Circuits, Kluwer, Boston, 1990.

R.J. Gilmore and M.B. Steer, Nonlinear circuit analysis using the method of harmonic balance—a review of the art: Part I, Introductory concepts, International Journal on Microwave and Millimeter Wave Computer Aided Engineering, vol. 1, No. 1 (1991), pp. 22–37.

R.J. Gilmore and M.B. Steer, Nonlinear circuit analysis using the method of harmonic balance—a review of the art: Part II, Advanced concepts, International Journal on Microwave and Millimeter Wave Computer Aided Engineering, vol. 1, No. 2 (1991), pp. 159–180.