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Abstract This paper proposes the design method of low-cost vector control system for induction motor using
the ARM Cortex-M4 microcontroller. This MCU can be used instead of expensive DSP to control the home
appliances such as refrigerator, air conditioner, washing machine and so on. This paper explains the major
features of Cortex-M4 for motor control and how to realize a vector-controlled inverter using it. The developed
system is applied to 3-phase induction motor of 200[W] and experimental results show good performance
similar to the system using TMS320F28335 DSP.
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[Fig. 11 Vector-controlled inverter of induction motor
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[Fig. 2] Block diagram of inverter control board
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[Table 1] Features of STM32F407VET6

Item Features
* ARM 32bit Cortex-M4F core
* System clock of max. 168[MHz]
CPU * 210DMIPS
« Single precision FPU
* DSP instruction
Memor * 512KB Flash Memory
Y | +192KB SRAM
*3 x 12bit A/D converter
. ¢ 12 x 16bit timer
Peripherals |, 2%, 32bit timer
* PWM output and encoder interface mode
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[Table 2] Arithmetic performance of STM32F407VET6

Model STM32F407VET6 TMS320F28335
System clock 168[MHz] 150[MHz]
sin(x) 0.68[1s] 0.5[us]
cos(x) 0.68[1s] 0.5[us]
Vector control 36[us] 27[us]
Compiler IAR EWARM V6.30.6 CCS V5.1.1
arm_math of CMSIS ramfuncs
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