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< Abstract > This paper proposes an efficient fault

diagnosis for digital circuits using multilayer neural

The efficient learning algorithm is also proposed
for the multilayer neural network, which is combined the

networks.

steepest descent for high-speed optimization and the dynamic
tunneling for global optimization. The fault-diagnosis system
using the multilayer neural network of the proposed
algorithm has been applied to the parity generator circuit.
The simulation results shows that the proposed system is
higher convergence speed and rate, in comparision with
system using the backpropagation algorithm based on the

gradient descent.
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7,im,| BP algorithm Proposed algorithm
a (o Nbp tbp P T Npa(Nbp,th) tpa Pr'
1.0,|m | 379.5 |334.9 2020(1789.3,230.7) | 198

72 100
00511027 390 93.4(65.5,31.9) | 11
0.8,|m |1794.5/158.4 588(488.1,99.9) | 58

79 100
0851 521 | 5.7 479(31.3,10.6) | 8.7
0.5,|m [2174.9| 192 1377.8(778.5,599.3) | 171

83 100
095198521406 1191.8(695.7,506.4) | 130
0.3,|m [2734.1/241.3 1878.9(1696.5,182.4)| 182

100 100
075 | 879 | 227 59.3(40.3,20.9) | 79

m : Mean, ¢: Standard deviation, t, : CPU time in [sec],

P: : Convergence ratio[%]
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