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Analysis and Design of Output Intrinsically Safe Buck-Boost DC-DC Converters
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ABSTRACT: According to the inductance of the inductor, the
operating region of a Buck-Boost converter can be divided into
four parts in the input-voltage versus load plane. The Output
Short-circuit Discharged Energy (OSDE) of the converter is
analyzed, and it is pointed out that the OSDE is the summation
of the energy from the source and the inductor and the energy
stored in the capacitor. It is proved that if a Buck-Boost
converter is in CCM in case of the lowest input voltage and
load resistance, the OSDE in such condition is the highest in the
total operating range. If the maximal OSDE is less than the
minimum ignition discharged energy, the converter meets the
requirement of output intrinsic safety. According to the
requirement of electric performance, the minimum inductance
and capacitance are obtained, while the maximum value of
inductor and capacitor is determined by the requirements of
output intrinsic safety. Experiments are made on a prototype
with the results in positive to the analysis showing the
feasibility of the proposed methods.

KEY WORDS: intrinsic safety; Buck-Boost converters; output
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