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PLL
Kp Ki

- P gain = 532 -Maximum electrical frequency
STM32 Observer sampling freq

| gain = 1506742 -Maximum electrical frequency
(Observer sampling freq)’

) Kp Ki
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MC_State Observer Param.h

stm32f10x_MCconf.h
“OBSERVER_GAIN_TUNING” “NO_SPEED_SENSORS”

MAX_CURRENT ( [A] )
S16MAX

BUS_ADC_CONV_RATIO
K1,K2 Luenberger
F1,F2

PLL_KP_ GAIN, PLL_KI_GAIN PLL
VARIANCE_ THRESHOLD ( )

RELIABILITY HYSTERESYS
“state” “FAULT"”

FREQ START_UP_DURATION,
FINAL_START_UP_SPEED, FIRST 1 _STARTUP,
FI(NAL_I_STARTL;P | START_UP_DURATION
NB CONSECUTIVE TESTS

“start-up” FOC

MINIMUM_SPEED_RPM

(rpm)
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MC_Keys MC_FOC_Drive MC_State_Observer_Interface
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PWM Management & Speed feedback
Current readings stm32f10x_encoder
STM32 stm32f10x_svpwm_3shunt stm32f10x tacho
Standard stm32f10x_svpwm_ics P
Library stm32f10x_hall
Timebase DAC LCD driver

stm32f10x_Timebase @stm32f10x_MCdac stm32f10x_Icd
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2 DC bus
MB459

+15V +15V Vbus
R1
1K Q1 R3
R2 BC557B 1000hm 20W
A% R6
6.8K Z1
BRAKE_GP10_PORT, 220 KSTGF?NCGOHD
BRAKE_GPI10_PIN S R5
BC547B 1K

MB459 1
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OVER VOLTAGE
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DC OVERVOLTAGE_THRESHOLD_V
(MC_Control_param.h) "BRAKE"

DC UNDERVOLTAGE_THRESHOLD_V
(MC_Control_param.h)

NTC_THRESHOLD_C
NTC_HYSTERIS_C (MC_Control_param.h)
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TIM1 Break interrupt:

BRK_PRE_EMPTION_PRIORITY 0

BRK_SUB_PRIORITY 0

stm32f10x_svpwm_3shunt.c or stm32f10x_svpwm_.ics.c
ADC Interrupt (JEOC or AWD):
ADC_PRE_EMPTION_PRIORITY 1

ADC_SUB_PRIORITY O

stm32f10x_svpwm_3shunt.c or stm32f10x_svpwm_ics.c
TIM1 Update Interrupt:
TIM1_UP_PRE_EMPTION_PRIORITY 1
TIM1_UP_SUB_PRIORITY O

stm32f10x_svpwm_3shunt.c

TIMx Interrupt:

TIMx_PRE_EMPTION_PRIORITY 2

TIMx_SUB_PRIORITY 0

stm32f10x_encoder.c or stm32f10x_hall.c

SysTick Interrupt:

SYSTICK_PRE_EMPTION_PRIORITY 3
SYSTICK_SUB_PRIORITY O

stm32f10x_Timebase.c
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Thumb?2 PMSM
FOC 25Kb(sensorless)

LCD Joystick
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(EWARM 4.42, code optimized for speed)

MCU Application Mar ‘08 34 ‘
Great China 7’

STM32 Releasing your creativity



	基于STM32的 PMSM FOC软件库培训
	Plan
	FOC 框图 (速度控制)
	无传感器方案框图
	反电动势计算：观测器
	输入/内部状态/输出 的数学表达 1/3
	输入/内部状态/输出 的数学表达 2/3
	输入/内部状态/输出 的数学表达 3/3
	PMSM马达的Luenberger观测器　1/2
	PMSM马达的Luenberger观测器　2/2
	Luenberger观测器的离散化
	状态信号捕捉
	转子位置角/速度 计算 1/2
	转子位置角/速度 计算2/2：锁相环 (PLL)
	PLL 闭环系数计算
	起动策略
	起动成功的判据 1/2
	起动成功的判据　2/2
	起动实例
	转子堵转检测
	MC_State_Observer_Param.h
	Plan
	软件库结构
	无传感器转子速度/位置检测软件结构
	主状态机
	刹车策略
	短路马达绕组
	刹车电阻
	过压管理
	故障管理
	中断优先级
	DAC 功能
	控制性能介绍
	FOC算法的执行时间
	FOC 软件库代码长度

