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Load Short-Circuit Protection with Detecting the Gate Voltage and Gate Charge of an IGBT
Hidetarou Yoshida*, Kota Hamada, Kazunori Hasegawa, Ichiro Omura (Kyushu Institute of Technology)

This paper proposes a new load short-circuit protection method for an IGBT. The proposed method is characterized
by detecting not only gate charge but also gate voltage of the IGBT. This results in a shorter protection time, compared
to the previous method that detects only the gate charge. A real-time monitoring system using an FPGA, AD
converters, and DA converters, is used for the proposed protection method. Experimental results verify that the

proposed method achieves a protection time of 390 ns, which is reduced by 68% compared to the previous method.
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Fig. 1. Conventional protection method.
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Fig.2. Gate charge characteristics under normal

condition and short-circuit condition.
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Fig. 3.  Relationship between the gate charge and
gate voltage
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Fig.4. Real-time monitoring system.
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Fig. 5. Configuration of gate charge and gate

voltage detect.
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Fig. 6.Experimental circuit.
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Fig. 7.Experimental waveforms of the gate voltage vgr

and the collector current zc under normal condition.
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(a)Detecting the gate charge and the gate voltage.
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(b) Detecting the gate charge.
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Fig. 8. Experimental waveforms of the gate voltage

vee and the collector current 7c under load

short-circuit condition.
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Fig.9. Trajectory of the gate voltage ver and the gate

charge.
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