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Practical Analysis of Electromagnetic Interference Suppression and Filter Circuit
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Abstract: This article focuses on the research of electromagnetic interference suppression and improvement of filtering circuits in
switching power supplies. The main focus is to analyze the formation mechanisms of conducted interference, radiated interference,
common mode interference, and differential mode interference during the operation of switch mode power supplies, and to explore the
optimization of filtering circuits, device parameter matching, PCB layout improvement, and system level electromagnetic
compatibility design approaches. The article combines literature review, theoretical analysis, and engineering practice to discuss
interference source identification, propagation path control, filter circuit design, rectification and debugging methods, reliability
assurance, and other aspects. Research has found that electromagnetic interference in switching power supplies is mainly caused by
various factors such as high-frequency switching actions, parasitic parameter coupling, large circuit area, unreasonable grounding, and
insufficient filter matching. By optimizing the input-output filtering network, reasonably configuring common mode and differential
mode inductors, improving X/Y capacitor parameters, adding absorption buffer circuits, improving grounding shielding, and wiring
design, it is possible to effectively reduce noise amplitude and improve electromagnetic compatibility. The conclusion indicates that
the improvement of the filtering circuit cannot be carried out alone, and should be promoted together with the selection of switching
devices, topology structure, thermal design, safety requirements, and testing verification.
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