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Low voltage experimental studies on mechanical stress wave induced by IGBT switch

ZHOUYanan',HU Yi"?,HE Yunze',ZOU Xiang' ,GENG Xuefeng',
HUANG Shoudao' ,BAI Yun',LIU Fei'

(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

2. Wuhu Power Supply Company,State Grid Anhui Electric Power Co.,Ltd., Wuhu 241000, China)

Abstract ; Insulated gate bipolar transistor (IGBT) is the key power electronic device in the field of new energy power
generation, smart grid and high voltage power transmission. The condition monitoring of IGBT is the basis for relia-
bility monitoring of power electronic devices. Existing detection methods based on electromagnetic thermal parameters
are difficult to meet the needs of fast, non-destructive, and online detection at the same time. In the switching state,
mechanical stress wave signals generated due to the interaction of electromagnetic forces within the IGBT with multi-
ple physical fields. The characteristic parameters of the signals can characterize the state of IGBT effectively, so it has
the potential to become a new IGBT state monitoring method in the future. This paper studies the acoustic emission

signals generated by different switching states of the IGBT under low voltage conditions from three aspects: signal
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generation mechanism, test system construction, and test result analysis. It is concluded that the IGBT generates a-

coustic emission signals both at the moments of switching on and switching off. The main components and frequency

range of the signal are obtained. The peak of the acoustic emission signal pulse at the time of conducting is linearly re-

lated to the collector voltage Ve, High frequency electromagnetic waves are related to V. The pulse width affects

the density of frequency points and acoustic emission signals even generated without Vg.

Key words:insulated gate bipolar transistor (IGBT); pulse test; acoustic emission; mechanical stress wave
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Figure 1 Microstructure diagram of IGBT in

different states
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emission signals under different Vg
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under different pulse widths after low-pass filtering
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Figure 12 Time-domain waveforms and spectrums of signals

under different Vg signals after low-pass filtering
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stress wave signals under different Vg
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stress wave signal at the conducting moment
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Figure 15 Time-domain waveforms and spectrums of

signals under different pulse widths

after high-pass filtering
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Figure 16 Time-domain waveforms and spectrums of

signals under different Vg after high-pass filtering
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