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Abstract : Due to the larger workload in the implementation process and the poor consistence between the test results and actu-
al situation problems when using the transmission line pulse (TLP) testing methods, a modeling method based on the recurrent
neural network is proposed for EMP response forecast. Based on the TLP testing system, two categories of EMP are in-
creased, which are the machine model ESD EMP and human metal model ESD EMP, Elman neural network, Jordan neural net-
work and their combination namely Elman-Jordan neural network are established for response modeling of NUP2105L transient
voltage suppressor (TVS) forecasting the response under different EMP. The simulation results show that the recurrent neural

network has satisfying modeling effects and high computation efficiency.
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Fig.2 Jordan neural network
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Fig.1 Elman neural network
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1.3 Elman-Jordan #1224
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Fig. 3 Elman-Jordan neural network
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Fig. 4 Schematic of TLP testing system
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Fig. 5 EMP response prediction curve of Elman-NN
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Fig. 6 EMP response prediction curve of Jordan-NN
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Fig.7 EMP response prediction curve of Elman-Jordan-NN
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A1 BEAERHF L5
Tab.1 Comparison of degree of fit and MSE

Elman-NN Jordan-NN Elman-Jordan-NN
Jik b 2 74
fit/ % mse fit/ % mse fit/ % mse
SP 53.95 5.00X1074 30.02 0.001 2 52. 86 5.23X107¢
MM ESD 28. 36 0.0011 5.76 0.001 8 32.29 9.49X107¢
HMM ESD 4.73 6.43X107* —5.64 7.91X10"* 15. 81 5.02X107¢
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