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Boundary Dynamics Analysis of a Switched-Inductor Buck-
Boost Converter with Memristive Load
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Abstract: DC-DC converters are prone to nonlinear phenomena such as bifurcation and chaos
under varying operating parameters. Introducing memristors into nonlinear circuits can enhance
the operational stability and efficiency of the converters, thereby improving the output waveform
quality. To investigate the complex dynamic evolution mechanisms of the switched-inductor buck-
boost (SIBB) converter with a memristive load at switching boundaries, a systematic analysis
was conducted based on flow switching theory. Firstly, the system model was established to
derive the switching conditions on the pulse time boundary and the collision boundary. With the
reference current chosen as the bifurcation parameter, bifurcation diagrams were plotted to reveal
the period-doubling and saddle-node bifurcation processes experienced by the system during
parameter evolution. Subsequently, mapping structures under different periodic motions were
defined. Combined with time-domain waveforms and G-function flow switching diagrams, the
boundary collision rules of the system’ s motion states between virtual and real flows were
elucidated. Finally, circuit simulation experiments were conducted to verify the correctness of
the theoretical analysis, revealing the intrinsic mechanism of the complex boundary motions in
the SIBB converter with a memristive load.
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Model of SIBB converter with memristive load
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