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Abstract

At present, the voltage withstanding capacity of single insulated gate bipolar transistor (IGBT) is
not enough to meet the needs of high voltage and high power rectifier, inverters, flexible trans-
mission and other occasions. Series use of IGBT is an effective way to improve the voltage with-
standing ability. Solving the problem of voltage equalization is the key to realize series application
of IGBT. In this paper, the dynamic switching process of IGBT is analyzed in detail, and the me-
chanism of series unbalanced voltage caused by the delay of gate driving signal is analyzed. Based
on this, a grid-controlled IGBT series dynamic voltage balancing control method is proposed. The
dynamic voltage balancing in series is realized by extending Miller platform and suppressing the
slope of collector voltage. The circuit structure and the working principle are given. The simula-
tion on MATLAB/SIMULINK platform verifies the validity and feasibility of this method.
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Figure 1. Gate Equivalent Circuit and Turn-off Waveform
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Figure 2. Dynamic voltage balancing control structure and internal circuit of drive module
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Figure 3. IGBT Series Dynamic Voltage Equalization Simulation Model
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Figure 4. Dynamic voltage equalization simulation waveform
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