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Topology Design and Performance Optimization of Broadband Low Insertion
Loss Limiting Circuit
Sun Yongmao
China Electronics Technology Group Corporation 13th Research Institute, Shijiazhuang, Hebei 050051

Abstract : The broadband RF receiver front—end needs to maintain effective transmission of weak signals in
strong interference environments, while also preventing high—power inputs from causing impact on
downstream sensitive devices. As a protection unit at the front end of the receiving link, the topology
of the limiting circuit is directly related to the balance between insertion loss, port matching, limiting
level, and power endurance. The article analyzes the structural design and performance optimization
of broadband low insertion loss limiting circuits. Firstly, the design constraints brought by broadband
transmission, device configuration, and port matching are sorted out. Then, topology design ideas are
proposed from the aspects of low loss main channel, parallel limiting branch, and multi-level limiting
unit coordination. Furthermore, optimization methods for insertion loss, return loss, and layout parasitic
parameters are discussed. The relevant analysis can provide reference for the miniaturization and high
reliability design of the amplitude limiting protection circuit in broadband RF receiving front—end.

Keywords : broadband limiting circuit; low insertion loss; topological structure
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