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Abstract

In inverter applications requiring medium to high power, the three-level diode clamped topology is a suitable way to achieve an
enhanced quality of the output voltages and currents. This work presents an FPGA based implementation of space vector vector
modulation for three-level diode clamped inverter. The three-level inverter using SVM control has superior performance though
bringing about much computational complexity. Therefore, the XILINX Zynq 7000 FPGA-based implementation could solve this
problem well.
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Design and control of three-level inverter based on FPGA

Using the different switching combinations, the three-level inverter has 27
switching vectors, these vectors can be described using a graphical
representation in three-dimensional space as shown in Fig. 2.
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The control of the multilevel inverters can be achieved by several modulation techniques, FPGA
among them, the space vector modulation (SVM) stands out, since it offers significant Three-phase voltages
flexibility to optimize switching waveforms. plitude and
SVM is a discrete type of modulation technique in which a sampled reference vector v*, is frequenc

synthesized by the time average of a number of appropriate switching state vectors.

Simulation results

The three-level SVM algorithm has three-main steps as shown in Fig. 3.
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Conclusion

In this work, SVM for three-level inverter is implemented using FPGA. The SVM
algorithm is verified by modeling the simulation system in Matlab/ Simulink.

The FPGA may provide multiple PWM generators according to the three-level inverter
requirements. Unlike the digital signal processor (DSP) which runs a sequential program
in its microprocessor, an FPGA may run all the operations in parallel with the clock
signal.

Fig. 2. Space voltage vectors for a three-level inverter Fig. 3. Three-level space vector modulation algorithm The remaining task of this work is to complement the control and power circuits to
extract the experimental results.
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