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A Strategy of Three—phase Current Reconstruction for Single Resistor
Sampling with High Modulation Ratio
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Abstract: To reduce the current unobservable region within the spatial voltage vector synthesis region and
increase the output voltage modulation ratio, a strategy of three—phase current reconstruction for single resistor
sampling with high modulation ratio is proposed. The switching state phase shift process is divided into three stages
according to the difference between the switching state and actual hardware sampling delay, and the process with
difference switches is carried out, which increases the output voltage modulation ratio without any modification of the
original circuit topology. The currents are sampled during the first half Pulse Width Modulation (PWM) period and
reconstructed in the second half PWM period. Meanwhile, it fully utilizes the turn—on time of the zero vector,
reduces the unobservable area, and realizes the complete reconstruction of the three—phase current. Finally, the
feasibility and effectiveness of the strategy are verified by simulations and experiments.
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Fig.2 Schematic diagram of traditional single resistor

current sampling
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Fig.3 Schematic diagram of current sampling unobservable area
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Fig.4 Schematic diagram of current sampling unobservable area
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Fig.6 Schematic diagram of switching phase shift
in the first stage
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Fig.7 Schematic diagram of maximum on—time in the first stage
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in simulation (without proposal )
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