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Abstract

A three-phase brushless DC Motor (BLDCM) speed control system is designed and developed by
using ARM and CPLD: motor drive commutation, square wave drive, fast fault protection and mo-
tor speed measurement logic being realized by CPLD chip; model reference adaptive PI control
algorithm is implemented by ARM chip. Full duplex communication between ARM and CPLD is
conducted over SPI bus interface. Precise control of motor speed is achieved by two chips’ joint
work. The effectiveness of the control system structure and control algorithm was tested through
Simulink simulation and actual experiment. Model reference adaptive PI algorithm improved the
robustness of the BLDCM closed loop feedback control system. Consequently, when the motor pa-
rameter or the motor load changes, without adjusting PI parameters, the closed-loop control sys-
tem is still able to maintain excellent control performance.
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Figure 1. Block diagram of system hardware
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Figure 2. Main drive circuit of three-phase brushless DC motor
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Table 1. True value table of three-phase brushless DC motor commutation drive
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&R S FEIRUS V. W) HLAL 1] EH{E5 M1-M6
1 101 E# 100100
2 100 E# 100001
3 110 E¥ 001001
4 010 E# 011000
5 011 E# 010010
6 001 E# 000110
1 101 S 011000
2’ 100 23 010010
3 110 23 000110
4 010 523 100100
5’ 011 A% 100001
6’ 001 23 001001
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