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Research on IGBT Sequentially Prediction Algorithm

Based on Improved Wavelet Neural Network
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( 1. Key Laboratory of the Ministry of Education for Maglev Technology and Trains, Chengdu, Sichuan 610031, China;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 611756, China )

Abstract: Aiming at the aging failure of IGBT, an improved wavelet neural network sequentially prediction method based on
genetic algorithm was proposed. Based on the analysis of IGBT failure mechanism, with the IGBT aging data, the instantaneous
collector emitter peak voltage was selected as the failure characteristic parameter, the training set and test set were constructed by
the sliding time window method, and then the wavelet neural network prediction model improved by genetic algorithm was built in
MATLAB for prediction, which was compared with the traditional wavelet neural network prediction model. The experimental results
show that the mean square error of the improved wavelet neural network is 0.017 1, the root square mean error is 0.130 9, and the
average absolute error is 0.109 6, compared with the traditional wavelet neural network prediction model, they are reduced by 0.005 7,
0.020 0 and 0.064 0 respectively, which effectively improves the accuracy of IGBT sequentially prediction.
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Fig. 1 Internal structure of IGBT module
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Table 1 CTE of different layers of IGBT

ok G RN ERNZE FERrR RS AR
CTE/(10°C™) 22.0 3.0 280 7.0 17.5

2 1GBT ZLEUE SHFIESEHEEL

2.1 ZEIEIREL

IGBT BEHAEIEH TAEB I T Ayl ik 10 420 L,
1 10) 22 A B e K HoMELIIREG, A TR A
g, 7 ECRBUM B RIS A . ARSI
IGBT Z/bER4E R IE T NASA PCoE WF5EH L T
PIEFMECE LR . 5 1E RS54 IRG4BC30K 1)
IGBT B, TEZRMAR ALt in s i P 2B 1 S s il
PWM (525 R 40%, JFRHI%N 10 kHz, B
4260~270 °C., MR AKX Sl HL R A 10 Vo 330 i 1 4 “HL
W - BGI” MgE .  CEEHM - RS R TR
JE . AR SE2%0, 76 172 min BYE b R R4
2| 418 A EdE, HAEIRES 10 TARAE S,



s

TR, ARG, A, RO, RIREL JET O/ NI 2 2% Y TGBT Il 41 S S 5 163

2.2 KPUFESEIEI

IGBT Kibedaam A K, fE RS T b2k
FRAEAN B, (AR 6 PR G, AR IE S
B IR —E AL, 8 5 LSR5 A BT S B 5
£ 75 fl s Ak T AT s 14 g 0 A g ) A UYL 6
WERF I, R - R AT L S
T2 HBH 26 2 0 1T FIAE R SRR AE S50, W NASA
PCOE LB B ge, R ITih 525
SRR ARG L R 22 Ak, Bt 4 MATLAB 2
4 B LB (R 06 v T (AR B O, 2R3k 7S 418 4
Bl it e R AEL SRR FRL A £ 728 F AR B0 A PR 2 %

PRI HLFE/V
—_ = NN
D X O N B

—
N

“SEH R
(=] L

I W{M\

MM”NMWWW”MWWWMMMWWWMW

[

(=)}

0 50 100 150 200 250 300 350 400 450
REERBUK

<2 IGBT Kby “Berbiil - A7 Jeld iR fb ik
Fig. 2 IGBT turn-off transient collector-emitter spike voltage
degradation curve
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Fig. 3 Wavelet neural network topology
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Fig. 4 GA optimizes wavelet neural network process
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Fig. 6 Loss function curve of WNN prediction model
before and after optimization
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Fig. 7 WNN prediction results before and after optimization
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