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Early Soft Fault Diagnosis in Analog Circuits Based on EfficientNetV2
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2. Beijing Institute of Machinery and Equipment, Beijing 100854, China)

Abstract: In order to solve the problem of early soft fault diagnosis in analog circuits, an early soft fault diagnosis meth-
od for analog circuits based on convolutional neural network EfficientNetV2 is proposed. This method uses scanning signals
as excitation signals for tested circuit, collects the output of tested circuit based on the original signals of various soft faults,
performs time-frequency analysis using continuous wavelet transform, and converts the output time-domain fault signal into a
two-dimensional time-frequency map. As the input of the EfficientNetV2 network, this network is used to extract the fault
features of analog circuits, determine the types of component fault, and achieve fault diagnosis of the circuit. Simulation ex-
periments are conducted on Sallen-Key band-pass filter circuit and four op-amp dual quadratic filter circuit. Experimental re-
sults show that this method has excellent performance in tested circuit, with a diagnostic accuracy of up to 99. 6 %.
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