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Modeling Analysis and Design of Battery Chargers for Micro-nano SAR Satellites
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(Shanghai Institute of Space Power-Sources, Shanghai 200245, China)

Abstract: With the development of modern commercial satellites, the micro-nano synthetic aperture radar (SAR)
satellites with low-cost, light-weight, multi-functional, and highly-integrated features is entering a stage of accelerated
development. Owing to the characteristics of short working time and high peak power, SAR loads should be specially
configured with a set of high-voltage load batteries so as to provide higher power under the same current. In view of the
demand for constant current and constant voltage charging of high-voltage load batteries, in this paper, an isolated
boost converter with a push-pull topology is proposed, and an alternating-current (AC) small signal equivalent model
for the converter is built. The dual-loop control strategy with the peak current control method is adopted to achieve
constant current and constant voltage charging performance. Finally, experiments are carried out to validate the charger
prototype. The results show that the charger meets the requirements of SAR load battery charging, which verifies the
correctness of the analysis and the validity of the design.
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Fig.1 Main circuit topology of the push-pull converter
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Fig. 2 Small signal model for the push-pull converter
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Fig. 5 Small signal model based on peak current control
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Fig. 6 Control diagram of the peak current type constant

voltage loop
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