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Abstract

Based on the historical data of similar products and fuzzy theory, the qualitative parameters of the
fault tree of the frequency synthesizer are quantitatively described. Through the fuzzy fault tree
analysis of the frequency synthesizer, the minimum cut set of the abnormal local oscillator output
signal of its common fault mode is obtained, various possible bottom events taking this as the top
event are comprehensively combed, and the occurrence probability of the top event is calculated.
The result provides a reference for product design improvement, fault accident investigation,
analysis, prediction and prevention.
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Table 1. Qualitative evaluation of failure probability of each component unit
of frequency synthesizer
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Table 2. Mapping between fault probability level and fuzzy number
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Figure 1. Local oscillator output signal abnormal fault tree
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Table 3. Set top event T1 downward method analysis
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