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Interconversion of Voltage, Current, and Power Sources
in Electromagnetic Simulation
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Abstract

This study developed a method for interconverting voltage, current, and power sources used in electromagnetic (EM) simulations.
By incorporating voltage and current waves, equations for power, voltage, and current were derived while accounting for the presence
or absence of transmission lines between the source and load. In particular, in the absence of a transmission line between the source
and load, the characteristic impedance of the transmission line appears in these equations. To elucidate this observation, the equations
for voltage, current, and power were analyzed, and mutual conversion equations based on voltage and current waves were formulated.
Additionally, the interconversion equations based on voltage and current waves were applied to a three-dimensional (3D) EM simulation,
and they were validated by comparing the simulation results for each equivalent source.
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Table. 1. Source equations when ¥ is given with I = 0.
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Table. 3. Source equations when 7 is given with [ = 0.
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Table. 6. Source equations when V) is given with /=0.
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