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The dark side of S-parameter simulation and measurements
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Abstract S-parameters are usually referenced to a real reference resistance of 50 (). At times, S-parameters normalized
to some complex reference impedance are used out of necessary or for convenience’ sake. Since there are incompatible def-
initions of complex-referenced S-parameters, it is important to use the right one for your purpose. This raises the following
questions: How does my EM/microwave simulator define S-parameters? Which S-parameters does my vector network ana-
lyzer (VNA) measure? It is shown, for example, that two EM simulators from a single vendor adopt incompatible S-parameter

definitions, which could lead to possible mishaps unless the user is careful.
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