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Fig.2 Symmetrical regular sampling method
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Fig.3 Asymmetrical regular sampling method
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Fig.5 Secant sampling method
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Tab.1 Calculation of switching time point <
B k=1 k=2 k=3 k=4 k=5
Lon Lo Lon Lot Lon Lo Lon Lofe Lon Lo
ASRRAE 024487 046781 0.57302 0.83726 0.90503 1.19952 1.24290 1.55333 1.58826 1.89869
XPFRHLN 023792 0.46021 0.56599 0.83027 0.89947 1.19492 1.24024 1.55228 1.58931 1.90135
AKTFRRLIN 024968 0.47124 0.57596 0.83888 0.90645 1.20007 1.24339 1.55334 1.58825 1.89820
YIZERFE 024476 046801 0.57270 0.83774 0.90445 1.20027 124211 1.55420 1.58740 1.89948
FIZLRFE 024494 0.46771 0.57313 0.83713 0.90515 1.19941 1.24301 1.55324 1.58836 1.89858
Bk k=6 k=17 k=8 k=9
Lon Lot Lon 2 Lon Lot Lon 2
HARRFE 194207 223657 230434 2.56858 2.67378 2.89672 3.04779 3.22317
YIFRFLIN 1.94667 224212 231132 2.57560 2.68138 2.90367 3.05433 3.22886
AXIFRAIN 1.04153 223514 230271 2.56563 2.67035 2.89192 3.04220 3.21674
DIZRFE 194133 223714 230385 2.56889 2.67358 2.89683 3.04778 3.22316
FIZERAE 194218 223644 230447 2.56848 2.67389 2.89666 3.04781 3.22320
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Tab.2 Comparison of precision error %
k=1 k=2 k=3 k=4 k=5
Bk
Con Cofr €on €off Con €off €on €.ff Con €off
X o A0 ) -2.8382 -1.6246 -1.2268 -0.8349 -0.6143 -0.3835 -0.2140 -0.0676 0.0661 0.1401
AN X Fk A ) 1.9643 0.7332  0.5131 0.1935 0.1569 0.0459 0.0394 0.0006 -0.0006 -0.0258
VIE$3 2 -0.0449 0.0428 -0.0558 0.0573 -0.0641 0.0625 -0.0636 0.0560 -0.0541 0.0416
HIZR R AR 0.0286 -0.0214 0.0192 -0.0155 0.0133 -0.0092 0.0089 -0.0058 0.0063 -0.0058
s k=6 k=17 k=8 k=9
€on € €on € €on € €on €
X ok A ) 0.2369 0.2481 0.3029 0.2733 0.2842 0.2399 0.2146 0.1765
AXFFRHN -0.0278 -0.0639 -0.0707 -0.1148 -0.1283 -0.1657 -0.1834 -0.1995
VBT 8 -0.0381 0.0255 -0.0213 0.0121 -0.0075 0.0038 -0.0003 -0.0003

FIZR A

0.0057 -0.0058

0.0056 -0.0039

0.0041 -0.0021

0.0007  0.0009
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Precision analysis of SPWM switching time point
LIU Xiaodong,XU Tao

(Anhui University of Technology,Maanshan 243002 ,China)
Abstract: As the natural sampling method generating SPWM pulses closer to sine wave is impractical in
real-time control,the regular sampling method with poor precision is usually adopted in practical projects.
Based on the sinusoidal pulse width modulation technology and the regular sampling method,the accurate
switching time point calculation formula are derived for the tangent sampling method and secant sampling
method. The precision of on-off switching moments are analyzed and the comparison of switching time
point shows that,the SPWM pulses generated by the tangent method and secant method are closest to the
pulses generated by the natural sampling method and their switching time point errors are smaller than
those of the regular sampling method. Simulation with Matlab indicates that their harmonic contents are

less than those of the regular sampling method.
This work is supported by the National Natural Science Foundation of China(50877001) and the Science and
Technological Fund of Anhui Province for Outstanding Youth (08040106809 ).
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