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The three important techniques within the area of computational electromagnetics are the
finite element method (FEM), the moment method (MoM), and the finite difference (FD)
method all have their strengths and weaknesses. The FEM and FD methods are both based
on a differential formulation of Maxwells equations making them feasible for complex geome-
tries and materials. In contrast to the FEM and
FD methods are the MoM and PEEC integral
based formulations useful for open-air problems.
The main feature with the PEEC method is the
transformation of the electromagnetic problem to
the circuit domain. This simplifies the extraction
of equivalent circuits for discontinuities and of-
fers the solution both in the time and frequency
domain for the same equivalent circuit.

This paper offers an introduction to the PEEC
method where each part of a PEEC based com-
bined circuitand EM simulation tool, Fig. 1, is
discussed. Special attention is given to the calcu-
lation of the partial elements and the formulation
of the final equation system. The efficiency of the
partial element calculation routines are becoming
more important with the recent extension to the
non-orthogonal PEEC formulation (NO-PEEC)
[1]. The NO-PEEC offers improved modelling
capabilities and accuracy but excludes the use of
analytical solutions to the partial element values.
In the paper, the recent proposed multifunction
approach [2, 3] is shown to be suitable also for
the non-orthogonal partial element calculations.
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Figure 1: Flowchart describing a general PEEC
based electromagnetic simulation tool.
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