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FOC_CalcFluxTorqueRef (MC_FOC_DRIVE.c)

Feature is executed
with TB period

y

Read Target Speed

A 4

Choose iy tef 7 Iq sat

(MC_PMSM_Motorparam.h) i =i i =i
q ref q temp q ref q sat

h 4
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Read Measured Speed
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FOC_Model (MC_FOC_DRIVE.c)

Feature is executed after v

Current Conversions % _ o
v, * = PI regulator (i, i
(SAMPLING FREQ) q g (igr iq rer)

A

A 4

<
a
*
Il

PI regulator (ig, ig ref)

(i, iy) = Get Phase Currents

y

v (Vqr Vg) = CircleLimitation (vg*, v4*)
(iq, ig) = Clarke (i, i)

A 4

(Var Vg) = RevPark (vg, vq)

(iqr 1q) = Park (ig, ig)

A 4

SV_PWM (v, Vg)

A 4

{ End }
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PWM freq
Dead Time MC_Control_Param.h
Rep_rate

MC_pwm_3shunt_prm.h MC_pwm_ics_prm.h

A 4 A 4

stm32f10x_svpwm_3shunt.clstm32f10x_svpwm_3shunt.h

A 4 A 4

stm32f10x_svpwm_ics.c|istm32f10x_svpwm_ics.h

________________________________________________________________________________________________________________

STM32F10x_MCconf.h
& STM32F10x_MCconf.h
@ MC_Control _Param.h PWM ( MMI- ),
(ns) REP_RATE
@ MC_pwm_3shunt_prm.h T, Thoise TRrise NS
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a4 STM32F10x_MCconf.h

/* Current sensing by ICS (Isolated current sensors) */
//#define ICS_SENSORS

/* Current sensing by Three Shunt resistors */

#define THREE SHUNT

2@ MC_Control Param.h

[ * kK Power devices switching frequency ****/

#define PWM FREQ ((ulé) 12500) // in Hz

VAR Deadtime Value * Kk k[

#define DEADTIME NS ((ul6) 800) //in nsec; range is [0...3500]
VAR Uncomment the Max modulation index * Kk k[

/****x corresponding to the selected PWM frequency ***x/

//#define MAX MODULATION 100 PER CENT // up to 11.4 kHz PWM frequency
//#define MAX MODULATION 99 PER CENT // up to 11.8 kHz

//#define MAX MODULATION 98 PER CENT // up to 12.2 kHz

#define MAX MODULATION 97 PER CENT // up to 12.9 kHz

VAR ADC IRQ-HANDLER frequency, related to PWM ***x/

#define REP RATE (1)
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@ MC_pwm_3shunt_prm.h

#define SAMPLING TIME NS (ulé) (700) //0.7usec
#define TNOISE NS (ul6) (2550) //2.55usec
#define TRISE NS (ulé) (2550) //2.55usec
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stm32f10x_it.c MC_FOC_Drive.c
ADC_IRQHandler FOC_Model
FOC_Model GET_PHASE_CURRENTS

CALC_SVPWM

stm32f10x_svpwm_3shunt.c

SVPWM_3ShuntGetPhaseCurrentValues

SVPWM_3ShuntCalcDutyCycles

v

ADC ADC_IRQ
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REP_RATE
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Max Duty Max Modulation REP_RAT
PWM frequency Cycle Index E
Up to 11.4kHz 100% 100% 1
12.2kHz 99% 98% 1
12.9kHz 98.5% 97% 1
13.7kHz 98% 96% 1
14.4kHz 98% 96% 1
15.2kHz 97% 94% 1
16kHz 96.5% 93% 1
16.7kHz 96.5% 93% 3
17.5kHz 95.5% 91% . 3
MB459 L
Ty=Tr=2,55 ps
Ts=0,7 ps
DT=0,8us
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PWM freq
Dead Time MC_Control_Param.h
Rep_rate

\ 4

Current reading / PWM generation block

3 shunt

MC_pwm_3shunt_prm.h MC_pwm_ics_prm.h

A 4 A 4 A 4 A 4

stm32f10x_svpwm_ics.c||stm32f10x_svpwm_ics.h

Hlstm32f1 0x_svpwm_3shunt.c|istm32f10x_svpwm_3shunt.h i

Current feedback type STM32F10x_MCconf.h
‘¥ STM32F10x_MCconf.h
‘@ MC_Control_Param.h PWM ( MMI- ),
(ns) REP_RATE
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a4 STM32F10x_MCconf.h

/* Current sensing by ICS (Isolated current sensors) */
#define ICS_ SENSORS

/* Current sensing by Three Shunt resistors */
//#define THREE SHUNT

2@ MC_Control Param.h

[ * kK Power devices switching frequency ****/

#define PWM FREQ ((ulé6) 14400) // in Hz

VAR Deadtime Value * Kk k[

#define DEADTIME NS ((ul6) 800) //in nsec; range is [0...3500]
VAR Uncomment the Max modulation index * Kk k[

/**** corresponding to the selected PWM frequency **x%/

#define MAX MODULATION 100 PER_CENT // up to 11.4 kHz PWM frequency
//#define MAX MODULATION 99 PER CENT // up to 11.8 kHz

//#define MAX MODULATION 98 PER CENT // up to 12.2 kHz

//#define MAX MODULATION 97 PER CENT // up to 12.9 kHz

VAR ADC IRQ-HANDLER frequency, related to PWM ***x/

#define REP RATE (3)
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ICS

ADC

stm32f10x_it.c MC_FOC_Drive.c
ADC_IRQHandler FOC_Model

FOC_Model GET_PHASE_CURRENTS

CALC_SVPWM

stm32f10x_svpwm_ics.c

SVPWM_IcsGetPhaseCurrentValues

SVPWM_IcsCalcDutyCycles

CALC_SVPWM(SVPWM_IcsCalcDutyCycles)
duty cycle
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State5—> State1 = State3 > State1 > State3 > State7—>
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Capture Capture, Ca Caplure
i\ L 1
OxFFFF
Caphure |z too bow,
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00000
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stm32f10x_ hall.c

[ TIMx_IRQHandler ]

v
Capture event

v

Read present state

v

Extract spinning
direction

v

Synchronize angle

There were

Yes

overflows?

Captured value
is too low?

Store capture,
prescaler, direction

\ 4

v

Update (OVF) event

v

OVF_Counter++

OVF_Counter >
HALL_MAX OV
ERFLOWS ?

Time out = TRUE

Re-compute capture

A 4

Store capture,
prescaler, directi

Store capture,

on prescaler, direction

v

!

Prescaler--

Prescaler++
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H1 H1
HE_ HE-
H3 H3
120° 60°
0° A
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Hall MB459 1/2
A

+120° B (J5-3)
C (35-1)
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Hall MB459 2/2

% . Hall ( ) A
N ""‘::? ( )

2 H1 H2 H3 A
STM32 H1
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MC_hall_prm.h

& "“stm32f10x_MCconf.h” “"HALL SENSORS”
“VIEW_ HALL_FEEDBACK"”
& TIMERX_ HANDLES HALL: HALL
& HALL_SENSORS PLACEMENT: 120= 60° (DEGREES_120
DEGREES_60)
& HALL_PHASE_ SHIFT: (degrees) 0° TIMERX
CC1 (STM32 MC-KIT H1 )
@ HALL MAX_SPEED_FDBK_RPM: (rpm)
& HALL_MAX_ SPEED:
HALL MAX_ SPEED_ FDBK_RPM HALL_GetSpeed
( 0.1Hz2)
& HALL_MAX_ PSEUDO _ SPEED:
HALL_(MAX_SIZIEEI)D_FDBK_RPM HALL_GetRotorFreq
PP
& HALL MIN_SPEED FDBK_RPM: (rpm)
& HALL_MAX_RATIO: (

)

& HALL MAX OVERFLOWS:
“Speed feedback”

& HALL SPEED_FIFO_SIZE: FIFO FIFO

MCU Application ' /
57,

L
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(4x)  ARR

(4*PULSE_PER_REVOLUTION)-1
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a@"1_ALIGNMENT” “T_ALIGNMENT"

Id4i.e. Ia with 8=90<)

I ALIGNMENTq-----------m-mmmmmmmmmmmmmmm oo oo oo :

T _ALIGNMENT

I(A)-Rshunt- A
3.3
A, =2.57 on MB459B
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Hall A "

“PID_SPEED_SAMPLING_TIME”

v

PID_SPEED_SAMPLING_TIME

SysTick ( )

30us
2ms 1.5%
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FOC

65536-Timer counter

Elangle =
4-ENCODER PPR*POLE PAIRS NUM

“ENC_Get_Electrical_Angle()”
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MB459

o
( )
o
J5 2-3-1 A B C
- J8 H1-H2 Wi1i7 W18
o >0 oK ( TI1 TI2)
= <0 ( TI1 TI2)

stm32f10x_encoder.c 164

TIM ICPolarity Rising, TIM ICPolarity Rising) ;

TIM ICPolarity Rising, TIM ICPolarity Falling) ;
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MC_encoder_param.h

& “stm32f10x_MCconf.h” “"ENCODER"”
“VIEW_ENCODER_FEEDBACK"”

‘& TIMERxX_HANDLES_ENCODER:

‘¥ ENCODER_PPR:
‘& MINIMUM_MECHANICAL_SPEED RPM:
(lrpm)

& MAXIMUM_ MECHANICAL SPEED RPM:
(lrpm)

& MAXIMUM_ ERROR_NUMBER:
“Speed feedback”

‘& SPEED_BUFFER_SIZE: FIFO FIFO

@ T _ALIGNMENT ( ms)
& ALIGNMENT_ ANGLE ( )
@ |_ALIGNMENT, Id  (digit)

MCU Application Mar ‘08 62 ‘ /
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