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A Study and Design of Bi-directional DC-DC Charge-discharge Circuit
Based on SingleChip Microcomputer
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(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Environmental pollution and energy shortage have been hindering the development of green economy in China. The
development and utilization of new energy sources are helpful to remove this obstacle. Super capacitor and bidirectional DC-DC
converter constitute energy storage system. It occupies an important position in the development and utilization of new energy. This
paper studies the bidirectional Buck/Boost converter, and then designs a charge and discharge system under the control of single chip
microcomputer STM32F103C8T6 to realize the constant current charge and constant voltage discharge of super capacitor. Design and
use Matlab/Simulink to simulate and analyze the system, then software Design, finally according to the hardware circuit, make the
physical object and test. By this design, the two—way Buck/Boost charge and discharge circuit not only makes the super capacitor
realize constant current charge and constant voltage discharge, but also can realize the switching of charge and discharge mode and
overcharge protection. All the performance indexes meet the design requirements.
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Fig. 2 Overall design of the system
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Fig. 9 Flowchart of main function program
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