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Abstract

The energy feedback system uses a full-bridge inverter circuit and a synchronous BOOST booster
circuit as the main circuit. And an STM32 microcontroller as the main control chip is used to gen-
erate one PWM wave and two complementary SPWM waves to drive the MOS tubes of the above
core circuit through a drive circuit with the IR2103 chip as the core. The system collects the AC
current signal through OP07 precision rectifier circuit and feeds it back to the microcontroller.
The PID algorithm is used to adjust the duty cycle of the PWM output and the modulation ratio of
the SPWM output to control the stable output of the system. This design can achieve 1 Hz step ad-
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justment in the output frequency range of 10~100 Hz, and make the output stable at different con-
stant value settings of the operating current, the inverter obtained sine wave distortion control
below 2%, can effectively realize the energy return utilization, and the overall efficiency of the
system can reach 90%.
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Figure 1. Overall system design diagram
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Figure 2. Full-bridge inverter circuit diagram
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Figure 3. IR2103 input-output logic diagram
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Figure 4. IR2103 application circuit diagram
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Figure 5. Single-phase bridge rectifier circuit diagram
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Figure 6. AC-DC pulsating voltage waveform diagram
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Figure 7. Current transformer sampling circuit
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Figure 8. System main program flow
chart
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Figure 9. PID control principle diagram
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Table 1. Inverter output frequency, voltage, current measurement data
=1 WTSEMESNE, BE. ERNEEUE
SR Hz 20 30 40 50 60 70 80 90 100
H A BUEIA 2.01 2.00 2.01 1.99 2.00 1.99 1.98 2.00 2.01
WA AENV 40.225  40.214  40.203  40.145  40.036  39.934  39.855  39.803  39.774
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Figure 10. Distortion of sine waveform at different frequencies
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