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Computer Simulation of P—E Curves of Non—linear Dielectrics and
Application to SPICE

Takaaki TSURUMI, Song—Min NAM, Hirofumi KAKEMOTO and Satoshi WADA
Department of Inorganic Materials, Tokyo Institute of Technology

Recently, nonlimear dielectnics such as ferroelectrics, relaxors and tunable capacitors are desired to be
handled 1n circuit simulators In this presentation, we are going to propose a bridge from material science
to the circuit design through a computer simulation techmque of P-E curves and the SPICE circuit simulator
In the simulation of P-E curves, a P-E curve was divided mnto two parts, nonlinear dielectricity and pure
ferroelectricity The non-linear dielectricity was represented by an expansion in terms of electric field,
whereas the ferroelectricity was simulated by assuming the distribution of domam-switching possibility by
electric field Two Gaussian distribution functions were required to accurately simulate a wide vanety of
ferroelectrics The simulation techmque was adaptable from tunable capacitor matenals to normal

ferroelectrics Software was developed to generate "nethist” data for the SPICE circuit simulator
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