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Abstract: A method is proposed by Petri nets for designing digital signal processing (DSP) logic control pro-
grams for brushless direct current (BLDC) motors. Firstly, the Petri net models are constructed for the Hall
sensors and rotation direction of motor. Secondly, using the two-two switching rule of metal-oxide-semicon-
ductor field effect transistor (MOSFET), the transitions between MOSFET on-off states are designed such
that the logic control Petri net model of motor is obtained. Thereafter, the states of the dynamic system of
BLDC motor are all calculated via the Petri nets reachable graph algorithm, and verified one by one with the

commutation logic. Finally, the DSP control program for a BLDC motor is obtained with the excitation rules of
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Petri net transitions, and the proposed method is verified by experiment. The results show that the proposed
method can ensure the correctness and reliability of control program, and can effectively simplify the debugging
process of BLDC motor DSP logic control program.

Keywords: Petri nets; brushless direct current motor; digital signal processing; logic control programs
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Fig. 1 BLDC motor drive circuit
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Tab.1 Relations of Hall sensor and commutation (two-two conduction)

IR P JER R TARIRE GEF6) TE T TARIRS (R

H, H, H, NN vT, VT, VT, VT, VT; VT; vT, VT, VT, VT, VT, VT,
1 0 1 5 ON OFF OFF OFF OFF ON OFF OFF ON ON OFF OFF
0 0 1 1 ON ON OFF OFF OFF OFF OFF OFF OFF ON ON OFF
0 1 1 3 OFF ON ON OFF OFF OFF OFF OFF OFF OFF ON ON
0 1 0 2 OFF OFF ON ON OFF OFF ON OFF OFF OFF OFF ON
1 1 0 6 OFF OFF OFF ON ON OFF ON ON OFF OFF OFF OFF
1 0 0 4 OFF OFF OFF OFF ON ON OFF ON ON OFF OFF OFF
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Fig. 2 Petri net models of Hall sensors and control
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