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Fig. 2 Damage threshold distribution and the plot of damage probability vs absorption power for an integrated circuit
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Fig. 3 Sketch map of the integrated circuit HPM vulnerability

estimation model based on an artificaial neural network
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Fig.4 Real structure of integrated circuit HPM vulnerability

estimation model based on several neural networks
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of the model in Fig. 4
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Table 1 Experimental damaged threshold of integrated circuit Table 2 Experimental damage threshold of the samples used to

input sample train the network vs output of the neural network system

No. - ‘ F(P) -
f/GHz  f,,./Hz z/ns P/kW input sample
No. —— . F(P) Y

1 9.4 1 600 5.55 1.0 f/GHz f,./Hz <¢/ns P/kW

2 8.9 1 000 1 500 2.17 1.0 1 9.4 1 600 5.55 1.0 1.0
3 2.9 50 30 13.50 0.6 2 8.9 1000 1500 2.17 1.0 1.0
4 2.9 50 30 16.10 1.0 3 2.9 50 30 13.50 0.6 0.93
5 2.9 50 70 0.43 0.0 4 2.9 50 30 16. 10 1.0 0.99
6 2.9 50 70 0.79 0.2 5 2.9 50 70 0.43 0.0 0.01
7 2.9 50 70 1.38 0.2 6 2.9 50 70 0.79 0.2 0. 04
8 59 50 70 5 93 0.6 7 2.9 50 70 1.38 0.2 0. 20
9 2.9 50 70 3. 66 Lo 8 2.9 50 70 2.23 0.6 0.62
10 50 50 100 138 0.0 9 2.9 50 70 3.66 1.0 0.99
1 29 = 100 2 23 Lo 10 2.9 50 100 1.38 0.0 0.62
1o ’ 0 200 10 o s 11 2.9 50 100 2.23 1.0 0.98
13 ) 0 200 L3 Lo 12 2.9 50 300 1.10 0.8 0. 60

13 2.9 50 300 1.83 1.0 0.99
1 2.9 50 o00 0. 40 0.4 14 2.9 50 500 0. 40 0.4 0.16
1> 2.9 50 500 0.69 0.8 15 2.9 50 500 0. 69 0.8 0.59
16 2.9 50 500112 1.0 16 2.9 50 500  1.12 1.0 0.98
17 2.9 LY 120 1. 66 0.8 17 2.9 10 120 1.66 0.8 0. 90
18 2.9 10 120 2.46 Lo 18 2.9 10 120 2.46 1.0 1.0
19 2.9 10 1500 0.11 0.4 19 2.9 10 1 500 0.11 0.4 0. 49
20 2.9 10 1500 0.18 1.0 20 2.9 10 1 500 0.18 1.0 0.97
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%% 3 Fﬁ 7N o Table 3 Experimental damage threshold of the samples without

being trained vs output of the neural network system
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High power microwave vulnerability estimation model of integrated circuit

Fang Jinyong'?, Zhang Zhigiang®, Huang Wenhua®, Jiang Weihua'
(1. Department of Electrical Engineering , Tsinghua University, Beijing 100084, China;
2. Northwest Institute of Nuclear Technology . P. O. Box 69-13, Xi’an 710024, China)

Abstract; The basic concept of the integrated circuit high power microwave(HPM) vulnerability was introduced as well as

the main establishment processes of an integrated circuit high power microwave vulnerability estimation model. It is demonstrated

by an example that the neural network is an effective method to evaluate high power microwave vulnerability effects of the inte-

grated circuit.

Key words: high power microwave; vulnerability model; integrated circuit; artifical neural network



