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Abstract: The current inner loop of a peak current controlled Boost DC-DC converter needs to detect the IGBT
collector current. However, the existing current detection methods need to connect the components to the main
circuit of IGBT, which increases the circuit volume and cost and reduces the efficiency of the main circuit. Based on
the IGBT smart driver technology with a collector current detection function, a peak current controlled Boost
DC-DC converter without current sensors is proposed. First, a smart drive design is given. Based on the relationship
between collector current and gate current during the Miller plateau, a three-point method is used to determine the
relationship between collector current and gate current during the Miller plateau of the IGBT device, and the
collector current is detected by detecting the gate current. Second, a small signal model of leading edge modulated
Boost DC-DC converter considering the effects of sample and hold, quantization error and delay is established, and

the stability of the converter is analyzed. Finally, a sensorless
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Boost DC-DC converter prototype based on current detection
on the driver side was built, and the effects of current
detection and stability control were verified by experimental
results.
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