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Uncertainty Analysis of Time Gating on Vector Network Analyzer
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Abstract

This study analyzes and quantifies the measurement uncertainties associated with the time-gating process in commercial vector
network analyzers (VNAs). Unlike previous studies that focus on the signal after time gating, our approach evaluates the time-gating
process itself, including pre- and post-gating normalization, Kaiser window parameters, and window types. The analysis revealed that
the gate width is the most significant factor contributing to uncertainty. The study demonstrates that measurements extending beyond
the desired frequency band are necessary to mitigate ringing effects at the band edges. These findings establish a universal framework
for calculating time-gating uncertainty applicable to all commercial VNA systems.
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Fig. 1. Time gating process of VNA.
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