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Three-phase AC/AC frequency conversion power supply based on FPGA
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Abstract: Frequency conversion technology is an important energy-saving technology. Most of energy-saving equipments’ speed is
not constant and frequency is low. In order to provide power for the energy-saving equipment, a new AC/AC direct conversion
power-supply technology is introduced. The main controller is FPGA, which programmable language is VHDL, in this system. The
output high-frequency signal from FPGA is driven by drive circuit. Then the output of drive circuit is taken as control signal of
MOSFET that is between grid and load. So load gets the voltage with low frequency because power has been plugged by MOSFET
periodically. Meanwhile, load gets the low voltage because the switch’s signal is chopped during the time that power has not been
plugged. The topology is modeled and simulated in MATLAB. The simulation results prove the technology is correct. The experiment
waveform at 7.14 Hz and 2.63 Hz prove that the technology is feasible.
This work is supported by the Provincial Nature Science Research Project of Anhui Province’s High School (No. KJ2013B281).
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Fig. 3 Non-chopping control signal and its corresponding
output waveform
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Fig. 4 Diagram of principle of area equivalent
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Fig. 5 Diagram of chopping control principle of area equivalent
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Fig. 6 Chopping control signal and its corresponding
output waveform
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Table 1 Output frequency corresponding peak voltage value

BHN it I fo/Hz it T VAR U/ V

1 50 311

4 7.142 857 56.777 268
7 3.846 154 37.221 675
10 2.631 579 30.016 982
13 2 26.270 541
16 1.612 903 23.974 334
19 1.351 351 22.422 844
22 1.162 791 21.304 331
25 1.020 408 20.459 735
28 0.909 091 19.799 418
31 0.819 672 19.268 996
34 0.746 269 18.833 580
37 0.684 932 18.469 737
40 0.632 911 18.161 155
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