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Low hardware resource consumption fast SVPWM algorithm

QI Xin, WANG Chong, ZHOU Xiao-min, CONG Jun, MA Xiang-hua, WANG Chang-song
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract ;: The conventional SVPWM method requires repeated coordinate transformation and a large num-
ber of floating point multiplications, which increases controller’ s computational load and takes up much
more memory space. Hence a fast algorithm of SVPWM was put forward to solve this problem. This algo-
rithm converted the conventional reference space voltage vector into a special position by compression
transformation and then only made use of sign and magnitude of two components which were converted by
voltage vector to determine the sector, without other mathematical operations. At the same time, by dis-
covering special rules of calculation for bilaterally symmetrical seven-segment SVPWM three-phase duty,
the six sectors were divided into three groups and the two sectors of each group have the same operation
rules. Based on this discovering, a concise criterion was presented, which only needs to determine the
group of vectors and the three-phase duty ratio were obtained directly. So the algorithm was further sim-
plified and the length of program code and computational cost were reduced. Experimental results show
that the operation speed of the fast algorithm based on floating-point DSP platform increases by 38% . The
storage space of the program code is reduced effectively and memory space saves 45 bytes.

Key words : space vector pulse width modulation ; low hardware resource consumption ; fast algorithm; in-

verter; switching strategy
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Fig. 1 Three-phase inverter circuit topology
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Fig. 2 The distribution of base voltage vector and sectors
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Fig. 3 Target voltage vector u " in the I sector
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Fig. 4 Three-phase PWM signal in the sector I
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Table 1 The duty ratio of each sector
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Table 2 The operate time of basic voltage vector
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