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Fig.2 Equivalent network of six bi-directional switches
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Tab.1 Relations among AC-side current,DC-side
voltage and switch states
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Fig.3 Space vector diagram of switch current states
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Fig.4 Vector composition diagram
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Tab.2 Modulation matrix for all sectors of rectifier stage
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Fig.5 Space vector modulation of inverter stage
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Fig.6 Sequence diagram of switching vectors
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Fig.7 Waveforms of DC voltage for different power factors
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Modulation technology for TSMC with zero vectors in rectifier stage
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(1. Shaanxi University of Technology,Hanzhong 723003, China;
2. Xi’an University of Technology,Xi’an 710048, China)

Abstract: The average DC output voltage of rectifier stagce in a PWM cycle of TSMC (Two-Stage Matrix
Converter ) without zero vectors is variable,which increases the difficulty of inverter stage control. The two
-space-vector modulation technology of conventional matrix converter is introduced to reduce the control
difficulty of TSMC. The two-space-vector modulation principle of TSMC with zero vectors is analyzed. As the
DC average output voltage of rectifier stage in a PWM cycle is constant,the modulation factor adjustment of
inverter stage in a PWM cycle is avoided,which simplifies the control of inverter stage. Zero-current
commutation is achieved with two-stage switching coordinative control. The modulation strategy is simulated
with PSIM software and the correctness of theoretical analysis is verified.

Key words: two-stage matrix converter; two-space-vector modulation; zero vectors; PSIM software



