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NVIC Configuration 1/2

STM32 NVIC (Nested Vectored Interrupt Controller) priority group
configuration is NVIC_PriorityGroup_3

Priorities used in MC Library:

Pre-emption Pre-emption

= priority S priority
= =
=5 | TIM1 UPDATE 0 9 | TIM1 UPDATE 0
Q

2, TIM8 UPDATE 0 = | DMA 0
™ @)
= | DMA 0 S ADC 1
P s
2 | RESERVED 1 ;<< TIMx (General, for speed
o ADC 5 EL> sensor decoding, Hall, 2
Q o Encoder etc.)
20 USART (UI'LIB) 3
T gy = = - E SYSTICK 2
< X (General, for spee wn .
®}| sensor decoding, Hall, 3 DSHIRT (W L)) 3
$1| Encoder etc.)
E TIM1 BRK 4
0p)]

SYSTICK 4
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NVIC Configuration 2/2

~ .

> COMPONENT Blieempiien
- priority —~

= S —
- = COMPONENT re-emption

™ . priority

E MC LIBRARY 01,234 Q

o o

5 &) MC LIBRARY 0,1,2,3

&) | TIMEBASE (SYSTICK) 4 x

g 3

) T TIMEBASE (SYSTICK) 2

= >

©) =

S USER 567 = USER 3

S

|_

0))
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Timebase / clocks
A Timebase is needed to clock the MC Application
The demo Timebase.c can be considered an example or used as it is

SysTick timer (main .c)

217 wvoid 3ysTick Configuration(void)
218[H {
SysT|ck Handler (stm32fxxx |tc) 219 /* Setup SysTick Timer for 500 usec interrupts #/
- 220 if (SysTick Config({SystemCoreClock) / 5Y5_TICK _FREQUENCY))
. . . . 221 H
150 * gbrief This function handles 5ysTick Handler. B R R
151 + gparam None 222 /* Capture error */
223 vhile {1):
152 * @retval None 20 by
153 = 235
154 id SysTick Handl id
125 0 ‘{m ysTick Handler(void) 226 | WVIC SetPriority(SysTick IRQn, SYSTICK PRIORITY);
156 T8 Scheduler(); 22; [ WVIC SetPriority(Pend3V_IRQn, EENDSV ERICRITY);
157 1}
229

Frequency

Main role
Task name (Period)

Over voltage management
Safety task Switch off PWM if fault occurs 2kHz (500ps)
User ADC conversions

Speed Regulator
Execution Rate
(typical: 1 KHz)
period must be a

r multiple of 500 ps
> /4
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Execute the speed regulation loop

A TG EmE); s State machine management

STM32F0/F1/F2/F3/F4




MC Application and user - TaskS mm

- Safety task, medium frequency task, Ul task and User task use Systick as time base.

: o Frequency
Main role Priority .
(Period)
. . PWM
High frequency task Execute the current regulation loop IRQ frequency
FOC rate
Over voltage management
% Safety task Switch off PWM if fault occurs SysTick 2kHz (500ps)
i User ADC conversions
(©)
= Speed Regulator
. Execution Rate
. Execute the speed regulation loo . .
Medium frequency task S hi P 9 P SysTick (typical: 1 KHz)
tate machine management period must be a
multiple of 500 us
0
N
< Deepens on User
= | User task code User code Main
> code
5

Lys
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MC FW library features list

available in Motor Control SDK v5.x (X-CUBE-MCSDK)

v v

e« 1 Shunt v
e 3 Shunt
« Hall sensors

 Encoder

ICS

* Flux weakening

« MTPA

« Startup On the fly

+ Sensorless (PLL / Cordic)
* Feed Forward

N BN BY BY By
NN BY BY BY BAY
NN BN BY BY BAY

v
v
v
x
v
v
v
v
v

Hz 11/23 kHz 30 kHz 50 kHz

B BY BY AY A

=~

* Single FOC (max. FOC freq.* 12
* Dual FOC (max.FOC freq.*)

LN NN Y N N N NN

x

oo kHp % 23KHZ 45 kHz V%

rl * FOC frequency tested in v4.3
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MC SDK v5.x — Perf. Measurements —
PWM set at 20KHz / 10KHz FOC

MCSDK4.3 MCSDKS5.1.1
Grand Grand
Total Total Total
h A Code |MCLib STD CPU Code Code MCLib HAL LL
otor COMIE RLLLASCELl P VR Ll Workload " " size  (Kb) (Kb) (Kb)
(%) (Kb) (%)

(Kb)

(+ HAL) (+LL)
(Kb) (Kb)

FO72RB |Single |1x Shunt| 52.0 19.3 | 173 2.0 46.4 18.0 16.9 | 13.1 | 5.2 | 3.2

FO72RB | Single |3x Shunt| 49.0 19.6 | 17.7 2.0 42.6 17.1 16.3 | 125 | 4.6 | 3.2

F303RE | Single |1x Shunt|  20.0 21.2 | 18.2 3.0 20.4 22.4 199 (149 | 81 | 44

F303RE |Single |[3x Shunt| 18.5 23.0 | 20.6 2.4 17.8 23.4 19.3 | 16.1 | 7.7 | 2.6
FA46RE |Single |1x Shunt| 10.5 20.1 | 17.7 2.4 10.2 20.1 19.0 | 14.7 | 55 | 3.3
FA46RE | Single |3x Shunt 8.9 17.8 | 15.8 2.0 8.2 18.2 15.7 | 13.2 | 48 | 2.0
F303VE | DUAL |3x Shunt| 38.9 25.2 | 17.4 2.4 38.2 25.5 218 | 186 | 7.9 | 2.6
F4157G | DUAL |3x Shunt| 23.1 199 | 179 2.0 18.3 19.6 17.7 | 15.2 | 48 | 2.0

Lys
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Braking & overvoltage handling



Brake strategies

» Unless you are using a power system with regenerative capabilities,
your inverter bulk capacitors will be charged if:

» The six inverter switches are opened and the motor is running at a speed higher
than the nominal one

* The control tries to brake

- Different ways can be utilized to dissipate the motor kinetic energy, In
particular:

« Shorting motor windings

 Brake resisitor

« HFI — active control at zero speed
* DC vector

Lys
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Shorting motor windings

* Not supported by the library, it could be implemented with STM32
(TIM1 configured so that low side switches are turned on when the
MOE bit is reset)

 Shorting the motor winding, the motor current path does not go
through the bulk capacitor and flow only inside the motor phases

- Steady state ISC is limited by motor inductance:

ISC _ Ke'a)r _ Ke
Ry + o, Ls R2
=S +13

r

- Warning: during transient a higher current can flow. L6386 overcurrent
must be properly sized to avoid forcing the low side switches turn-off
from gate drivers

Lys
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» Acts by sinking current from DC bus

Brake resistor

- Additional hardware to be soldered when using MB459

+15V

S
N

’ R1

1K
R2

BC557B

+15V Vbus

R4 Q2
BRAKE GPIO PORT, A I;
BRAKE GPIO PIN
_ _ 1K

v

AN
6.8K

BC547B

Q1 { R3
> 1000hm 20W
S
R6 [
Z1
220 STGF7NC60HD
< R5
, 1K

Available at the MB459
wrapping area

MANDATORY TO BE USED IN FIELD WEAKENING
OPERATIONS AT HIGH VOLTAGE



Over voltage management

OVER VOLTAGE

Analog watchdog ISR
or BKIN

BRAKE
defined?

\ 4

\ 4

Switch on brake

resistor

off

Switches turned

y

Hysteresis control

on bus voltage
starts

No over voltage FAULT is generated
when BRAKE is defined




FAULT definitions

- Over-voltage, acts above OV_VOLTAGE_THRESHOLD V
(drive_parameters.h) only if BRAKE is not defined

- Under-voltage, acts below UD VOLTAGE _THRESHOLD V
(drive_parameters.h)

» Over-temperature, acts below
OV_TEMPERATURE_THRESHOLD_C, hysteresis is specified by
OV_TEMPERATURE_HYSTERESIS C (drive_parameters.h)

- Start-up failure, used only in sensorless and HFI, acts when speed
ramp is finished and observer did not pass the start-up validity tests

- Speed feedback, occurs when too many errors have been observed
In speed measurement (variance threshold, b-emf size, Hall time-out
or invalid input) — can be caused by noise in current measurement
and b-emf reconstruction, speed PID oscillations, too high cut-off
frequency

« Over-current, detected by BKIN, BKINZ2 input
Kys
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Advanced function



Open Loop mode

» Activated by defining the macro OPEN_LOOP_FOC
in “drive_params.h” together with other parameters

 In Open Loop mode the library generates rotating field, useful i.e. for
ACIM motor testing

- Beware of initial voltage, the current at the beginning may be very
high: Vol/(2 * Rs)

Part of file “Drive parameters.h”
/****************************** A D D I T | O N A L F E AT U R E S *kkkkkkkkkkkkkkkhkhkhhkk /

#define BUS_VOLTAGE_READING ENABLE
#define TEMPERATURE_READING DISABLE
#define OPEN_LOOP_FOC ENABLE /*!< ENABLE for open loop */
#define OPEN_LOOP_VOLTAGE_d 8000 / *I< Three Phase voltage amplitude in s16 format */
#define OPEN_LOOP_SPEED RPM 100 /*I< Final forced speed in rpm */
#define OPEN_LOOP_SPEED RAMP_DURATION_MS 1000 [*I< O-to-Final speed ramp duration */
#define OPEN_LOOP_VF ENABLE / *I< TRUE to enable V/F mode */
#define OPEN_LOOP_K 44 /*! Slope of V/F curve expressed in s16 Voltage
for each 0.1Hz of ecchanical frequency increment. */
#define OPEN_LOOP_OFF 4400 /*!I Offset of V/F curve expressed in s16 Voltage

applied when frequency is zero. */

Lys
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Inrush current limiter

* Blocks power stage overcurrent when charging bulk capacitors
* Defined in MCWB, Power stage

- Activated at start-up, deactivated and re-activated on voltage
thresholds from Vbus measurement

Power Board: STEVAL-IHMOZ3V3Z

iy
AC Input Info -2 —
- Py J_ Rated Bus Voltage

o— -
Inrush Current q 24vV(18-3)V
Limiter =

Input part with bridge

9 Col DC_bus_voltage
! £ +Bus

c2
IAy,A lay B D1 c1 R1 + R2 K
100 ka2 470 KQ
6.25 A TEpP VR1 4.7 nF/Y2 mm “Te80 uFr2s0 v
| s— |

s
—rowa

—
F FUSE' il {50 ko [ Fra & oa
) BAT48JFILM
KBUGK 8

C4
150 NF/X2 o

INPUT —— c3 1 Bus_voltage
¢ —1 |+ ;
4.7 nF/Y2 R6 T~ R5 120 Q
. 100 k2 680 uF/250 vV [ ca

] R7
7.5 kQ T 10nF

W14
gmented = ro) o N




Motor Startup “on-the-fly”

When? & How?

+ Allows start of FOC in sensor-less while motor already turns
(e.g. air-con fans, pumps)

 Implies zero amplitude on Iq, Id and waits for observer lock.

« If such start-up fails,
then normal alignment and start-up are required



Motor Startup “on-the-fly”

Why is it needed in some applications?

- When freewheeling, the outdoor unit fan is exposed to wind,
thus it can rotate — even very fastly — in both directions.

+ Should the direction be positive
(the one that is applied to maximize heat exchange)
or negative, in any case the motor drive
— in sensorless mode (open-loop startup)
— can'’t be started efficiently:

FOC is not Overcurrent.

¢ In faCt, |f the FOC starts W|th able to control Strezs on power
the wrong angle and torque currents:

reference, the situations that stator field not Lengthy strang

- synchronous i

could occur are: with rotor S

mechanics

‘_ magnets field:
S /4
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Motor Startup “on-the-fly”

The New Algorithm

« ST’s “on-the-fly” startup algorithm allows a smooth drive insertion in direct and

reverse speed.

« A null 3phase current is forced: according to rotor speed, 3 different behaviors

are implemented:

* Negative or very low (<w,) positive speed: - braking with low sides
* W,_< positive speed < wy :

* positive speed > wy :

Lys
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No

-> profiled acceleration before going in RUN mode
-> straight in RUN mode

START MOTOR

: > Wy

Reliable

information from

the PMSM State
Observer

Speed
Direction
>0

Braking: Short
low sides Ramp-up

I
I
I
short circuit |
I
|
I
|

\

I

I

| RUN FOC and

I speed regulation
1

Ramp-up




Motor Startup “on-the-fly”

Live Capture: rotor speed > wH

Observed Angle

e drive locks and
runs in about
15 ms

Ig_Ref

Phase Current

* no perturbation
on rotor speed

RUN State
asserted

Hall sensors

* Minimal :
. (for comparison)
perturbation on

phase currents

Lys
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Spead [rpmm[

I I I I I I I I | T I I I I I I I I I
1133.000 1140000 1142000 1144000 1146000 1148000 1150000 1152000 1154.000 1156.000 1158.000 1160.000 1162000 1164.000 1166.000 1163000 1170.000 1172000 1174.000

71
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Digital PFC

- Digital PFC is embedded from the version v4.3

- Digital PFC FW is available (v5.2) for the

« STM32F103 line
(STM32F103xC, STM32F103xD, STM32F103xE)

FFC

arkbench [Nuna?ne]*
— a Pouer Stage - Power Factor Comection FI Fl: Er'lablE-'

Documentation Hardware Settings | PFC Parameters

* @ * @ 9 6 Hardware Settings PFC Dizable

Normirial power 1000 B w

Nkl crm e | Power St - Powe Fcter Core gy PFC Fault Ack

]

Control Board: STMZZT0E-EVAL - custom L, - Pow

Shunt resistor valus 0.220 [£] ohm Hartwars Setings | PFC Parameters
OPANP an power stags PFC Parameters
use OPAMP for Current Protection [ Enabing faature
AC Input Info -5
Eonags v Current Regulation
Py Overall ntwork gain 2.76 B FWH frequancy [+a000 B w w0 & 416 + e
o Expected Over Curent threshold Aple Cument reguiztion sxecuton e PWM perioda W | s

Max. power transistor curent 10.000 Ak SW Over Current Threshoid 455 B Aok

AC voltage sensing divider 1/ 116 B i
En ab I e Voltage Regulation
D Ton propagation delay ns
Ouiput voktage reference 30 o v 000 [, 16 B e
To ot - ;
PFC prepagation ey S FFC ovarvoltage threshold EL] v ™ s o [
Drving signal polry Votage regaionrequancy [103 ] e
ey
] Scft Start Duration 300 2 ms
Control Unit S
Switch-on Powerlevel 250 B ow
Swhchoff Powerlevel E] 2w

Digtal fter durabion on ACgwicgin |13 3] ueec
FiTTTWI:I'E “ Dighal fiter durstian an OCP pin 13 ] usee
Drive Management
=X - =

D— i

o]




STM32 FOC SDK 5.2 - user experience



STM32 FOC SDK 5.2 - user experience

 HALL/LL Based & STM32CubeMX compatible

» Ready for most common IDEs (IAR, Kell, TrueSTUDIO)

-+ Software examples

* MC Application (State machine, Tasks)

- Fast Unidirectional/Bidirectional communication

« Workbench features (Startup sensorless, examples, doc link, PFC)
 Motor profiler / Self tuning algorithm

« HFI sensor-less algorithm

Lys
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Workspaces and projects

» Each motor control workspace is composed of two projects:
 the MC Library project and
* the User project

 Both are required to build the executable

* In the WEB distribution the MC Library is provided already compiled for each
configuration and for each supported IDE

11001001010
MC library project 10010101001

| Iiloom |
1110010
User pl"OjeCt [ 1000010

.0BJ
-
.OBJ .EXE

11011101010
10010111100
01101010101

Lys
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Supported families

STM32F0xxFamily STM32F1xx Family : STM32F3xx Family:

NUCLEO-FO30RS8 NUCLEO-F103RB NUCLEO-F302R8
NUCLEO-FO72RB STM3210E-Eval NUCLEO-F303RE
STM32072B-EVAL STM32303E-EVAL

life.augmented



Software examples

- Software examples can be used as staring point for new design or guideline to
understand the MC API.

* You can found in installed path MC_SDK_5.x.x/Projects

=[] [ |
.
( ‘Juo| |« STMicroelectronics » MC_SDK_5.20 » = | 44 ||| Searchmc.. p]
I Organize « Include in library « Share with + Mew folder = « O @ |
5 -
= Recent Places “ Name Date modified T
& Downloads i . = -
. _htmresc 23-Aug-1810:17 A... F|I|
i . Documentation 23-Aug-1810:17 A...  Fil
= Libraries = . - = -
. Middlewares 23-Aug-1810:17 A...  Fil
@ Documents . - = =
] . Projects 23-Aug-1810:17 A, Fil
J’i Music . : I
. . Utilities 23-Aug-1810:17 A...  Fil
[E5] Pictures = ) . = .

' e g‘ B vid (5 MCSDKUninstaller_5.2.0.exe 23-Aug-1810:17 AL, A
-l eos :.‘:j Release Motes for X-Cube-MCSDK html 09-Aug-18 1046 A.. H I
. J®| . « STMicroelectronics » MC_SDK 520 » Projects » w | *4 | Search Proj...

) I
— —— ~ 1M Computer - ] 1t |
Organize « Include in library « Share with + Mew folder i= ~ @ | 7 items
-
“  Name Date modified T
4 Libraries . . )
B b ; .. MUCLEQ-F303RE 23-Aug-1810:17 A... F|I|
ocuments —
J‘! N . P-NUCLEQ-IHMO01 23-Aug-1810:17 A...  Fil
- p::lc _| ) STEVAL-IHMO34v2 23-Aug-181017 A.. Fil
ictures =
H vid .. STM32303E-EVAL 23-Aug-1810:17 A FiII
ideos
1% Computer
&, 0SDisk (C:)
= O5Disk (D) - 4 [T 3
l 4 items

Lys
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MC Application — State machine

+ State machine has been enriched with new states
» Charge boot cap , Offset calibration, Clear, ICL Wait

» Parallel path for encoder alignment

Inrush CHARGE
limi BOOT
Y current limiter y

Encoder alignment )

1S 7 h
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s not supported byvs.2 1 0T EEE

* Light LCD allows to customize the GUI itself adding extra interactions with the firmware

Light LCD

FW

Speed/Position
Feedback
Management

User Interface
B

-
Drive Management - User Interface Add-cn

PMSM FOC ver
Motor 1
Speed control mode

Target Measured
01500 (rpm) 00000
41 Chanc

Joystick, LCD Start / Stop button
Enable

@ Ful I

@ Light

Serial communication

Enable

@ Bidirectional

Full LCD

= I T |

STM32 FOC SDK

2 Speed controller

. rSet point onitor
_ Type Customizable Feature Target speed Heasured speed

| [—i5ea]ren e
Full LCD External project to be flashed

Ramp duration
separately Hard Full 8jns [Exec] ||[Start/Stop]

Light LCD Inside MC project Easy Partial

Lys
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Fast unidirectional/Bidirectional communication

« With fast unidirectional communication the data is send from the firmware to the PC at

the maximum speed rate without control bytes

Drive Management - User Interface Add_ -ul

Joystick, LCD
Enable
i@ Ful

7 Light
Senal communication
(™) Bidirectional

i@ Fast unidirectional

CH1 M1
CH2 [

Start / Stop button

________________________________________________________________________

[Dbsewer BEMF alpha (PLL)

la

Lys
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Bidirectional + Workbench
Sy —— ===

ST Motcr

< e Q@ relon

s o | svind | Peien ot
O An d Hame. e
s v e
O o hrmen e
o |sma
O Duerctnge
028 [Coumimase
- O | Speed reference
O Ouween
oss [pentre
Q@ swes 026 | Speed K
- = =
O Ot [ L—
O Sotvare smr 006 | Tomue Mp
[ Ty
— ot [Temera
= [ e
[ S
1) € |Axk
o
a0
st
oz
o
e
e - e
e f wox
o M
103 o {EE)
‘|0 waz

PMSM | STMIZ MC PMSM FOC SDK vl

Fast unidirectional + Exce

[@as- o - TR T w - o ox

EprrRREBRL?

57
5
5
s
%
5
52
0
0
%

a2 RRRRERTS




Workbench sensorless startup

« Graphical representation of the imposed current and acceleration.

« Will be fully presented in another session.

Basic

,
Drive Management - Start-up parameters

Sensorless rev-up settings

© Advanced customized

Speed ramp duration 1500 2| ms
Speed ramp final value 2700 ] om
Curent ramp iniial value: 060 B A

Current ramp final value

ES

Currentt ramp duration

3

Include alignment bsfors ramp-up

Duration

ii!ii
) [ = [
3

5

Alignmert slsctrical angls

Final curent ramp value

=
3
[EE|
>

Consscutive succssful startup outpit tests

g~

Minimum start-up output spesd

=}
3

Estimated speed Band tolerance upper limit

]
]
EE) [GE [EE) T

Estimated speed Band tolerance lower limit 100.00

5

.10
2500 | -
—038
2000 —| E
- (=]
—o06 £
1500 — g 3
1000 = —04 =
500 — —02
B e ey By
0 500 1000 1500 2000
Duration (ms)

Rev-up to FOC switch-over
Enable

Dt e

Lys
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Advanced

e
Drive Management - Start-up parameters

Sensordess rev-up settings
Profie

@ Advanced customized

Consecutive succesful star-up output tests
Miimum start-up output sped
Estimated speed Band tolerance upper imit

Estimated speed Band tolerance lower limit

it electrical angle 0 2] deg o0 20
Durgtion fus)  Final speed fpm) il curent (8) 4000 —
L | a— =
2 [s00 =+ 500 SIJCE] H | = ~0 2
3 [s00 & (1500 S/JCE] S -z
s Eme  E[R =
5 [250 & oo SIIE E G:“...‘H..I..H‘...‘:DD

Becuts sensordess algorthm staring from (5 0 50 1000 150 2000

Duration (ms)

Rev-up to FOC switch-over
Enable

O e

M I
4

i
EE) R
3

106.25

5

93.75

&




Workbench examples

» The number of example configuration is growing

% ST Motor Control Workbench

File Tools Help Documentation

New Project (7) Motor ProfilersS

Mation Contral Suits 77T/

Recent Projects

Filename Type MCUs control board power board motor
User_Project stmex SINGLE STM32F301x6/8 - P-NUCLEO-HMO01/002 35h - P-NUCLEC-HM001/002 35h - BulRunni
- STM32F302x5/8 board: NUCLEQ-F302R38 board: X-NUCLEO-HM 07K

F445_IHM23V3.stmex SINGLE  STM32F445xC-xE NUCLEO-F446RE STEVAL-HM0Z23V3 Custom

testS2 stmex SINGLE  STM32F445xC-xE NUCLEO-F446RE Customn Shinano |

LAB_3.stmcx SINGLE STM32F303xE NUCLEO-F303RE H-NUCLEO-HM18M1 GimBal

I F303_IHM16.stmcx SINGLE  STM32F303xE NUCLEO-F303RE H-NUCLEO-HM18M1 GimBal

FO30_IHMO7 stmcx SINGLE STM32F030x NUCLEO-FO30RE X-NUCLEO-HMOTM1 BullRunni

e n TTTN
'
Filename Type MCUs control board power board moh &
NUCLEQ_L452RE_IHMOTM1_SHINANC_15_PLL SINGLE ~ STM32L452xx NUCLEO-L452RE X-NUCLEO-HMOTM1 Shina
NUCLEQ_L452RE_IHMOYM1_SHINANC_35_PLL SINGLE STM32L452xx NUCLEO-L452RE X-NUCLEO-HMOTM1 Shina
NUCLEQ_L476RG_IHMOTM1_SHINANO_35_PLL SINGLE  STM3ZL475xx NUCLEO-L4TERG X-NUCLEO-HMOTM1 Shina
NUCLEOQ-F748ZG_IHMO7M1_SHINAND_35_PLL SINGLE  STM32F476xx NUCLED-FT46ZG X-NUCLEO-HMOTM1 Shina|
STM32F476_HMOTM1_15_SHINANO_PLL SINGLE  STM3ZL475xx STM3Z2L4TBG-EVAL X-NUCLEO-HMOTM1 Shina
NUCLEQ-F303RE-X-NUCLEQ-HM16M1-GimBal SINGLE  STM32F303xE NUCLEQ-F303RE X-NUCLEO-HM16M1 GimBi
NUCLEQ-F445RE_IHMOTM1_BULLRUNNING_35_PLL SINGLE  STM32F445xC-xE NUCLEO-F446RE X-NUCLEO-HMOTM1 BullRy
NUCLEQ-F445RE_IHMOTM1_SHINANO_15_CORDIC SINGLE  STM32F445xC-xE NUCLEO-F446RE H-NUCLEO-HMOTM1 Shina
NUCLEQ-F445RE_IHMOTM1_SHINANCO_35_CORDIC SINGLE  STM32F445xC-xE NUCLEO-F446RE X-NUCLEO-HMOTM1 Shina
NUCLEQ_F103RB_LD_IHMO7M1_SHINAMO_15_STO_PLL SINGLE STM32F103 Low Density NUCLEO-F103RB X-NUCLEO-HMOTM1 Shina I
NUCLEQ_F103RB_MD_IHMOTM1_SHINANO_35_STO_PLL SINGLE  STM32F103 Medium Density NUCLEO-F103RB X-NUCLEO-HMOTM1 Shina
STM3210E-EVAL_IHMOTM1_SHINANO_15_ENC SINGLE  STM32F103 High Density STM3210E-EVAL X-NUCLEO-HMOTM1 Shina I
STM3210E-EVAL_HMOTM1_SHINAND_15_HALL SINGLE  STM32F103 High Density STM3210E-EVAL X-NUCLEO-HMO7MA Shina
STM3210E-EVAL_IHMOTM1_SHINANO_3S_ENC_FF SINGLE  STM32F103 High Density STM3210E-EVAL X-NUCLEO-HMOTM1 Shina I
STM3210E-EVAL_IHMOTM1_SHINANC_35_HALL SINGLE ~ STM32F103 High Density STM3210E-EVAL X-NUCLEO-HMOTMA Shina ’
NUCLEQ-F303RE-X-NUCLEOQ-HMO7M1-BullRunning SINGLE STM32F303xE NUCLEO-F303RE X-NUCLEO-HMOTM1 Bull R v'I I
< | [l | + )

_—— e e e mm o e e e e e e e e = = = = = -augmented

ST, ' = ”
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Workbench examples & new project mm

* New face in Workbench - STM32 FOC SDK 5.2.0

| New Project =
+% ST Motor Control Workl =
Application type System
Fil Tool Hel 0 _ -
e oo = Fustom - @ Single Motor () Dual Motors
| Select Boards: () Inverter () MC Kt @ Power & Control
Control
Recent Projects tom board Control board where the control stage
custom boar parameters have to customized by the user custom board
Filename
o L) D Oal U
User_Project. stmcx STMBEHEB_ E"'.I'I.IE'.L
|
Fu8_HNZ3V3 simcx e STM3210E-EVAL
E5 .SIMCX
LAB_3 stmex custom board Power board whers the power stage STM32303E-EVAL
I F303_HM18 stmex parameters have to customized by the user STM3240G-BEVAL
FO30_IHMO7 stmex custom board [+] STM3241G-EvAL
custom board -0 | STM32446E-EVAL
STEVAL-IHMOZ3V3 3Sh Less 38V b
e
e STEVAL-IHMOZ3Y2 1Sh Less 38V STEVAL-IHMO35W1
| STEVAL-IHMO23V3 35h High Voltage NUCLEO-F202R2
STEVAL-IHMO23Y3 15h High Veltage
Filename T Haza s 1o fish Volteg NUCLEO-F303RE
MUCLEQ_L452RE_IHMO7M1_| STEVAL-IHMDZ8Y2-15h N UC LED_ Fdd_EFILE
NUCLEQ_L452RE_HMOTM1_| STEVAL-IHMO25Y1-3Sh
NUCLEQ_L478RG_HMOTM1 | STEVAL-HMOZ5V1-15h NUCLEQ-FO7ZRE
NUCLEO-F74BZC_IHMOTM1_| STEVAL-IHMO45Y1-35h NUCLEQ-FOI0RE
STM32F476_IHMOTM1_15_S|) STEVAL-HM045Y1-15h MUCLED-F103RE
NUCLEQ-F303RE-X-NUCLEOQ) X-NUCLEQ-IHMO7M1 25h 3
NUCLEQ-F448RE_IHMOTH1_| | X-NUCLEQ-IHMO7M1 15h STM3IZLATEG-BEVAL
NUCLEQ-F446RE_HMOTM1_{| %NUCLEQ-IHMD3M1-35h MUCLED-LATERG
NUCLEQ-F448RE HMOTHT Motor H-NUCLEO-IHMOEM1-15h
- - X-NUCLEO-IHM11M1-1Sh MUCLED-LL5ZRE
NUCLEQ_F103RE_LD_IHM07| - B sTEvALIPMOSF 35h
NUCLEO_F103RB_MD_IHMOT Genenc Low voliage <= 501" STEVALIPMOSF 15h MUCLEQ-F7467 5
STH3210E-EVAL_HMO7M_{J Motor low voltage STEVAL-IPMOTF 35h STMIZFTe3I-EVAL
STM3210E-EVAL_HMOTMA_: STEVAL-IPMOTE 15h
STM3210E-EVAL_HMOTM1_ STEVAL-IPM10B 35h NUCLEO-FA01RE
STM3210E-EVAL_HMOTM1_ STEVAL-IPM10B 15h
NUCLEQ-F303RE-X-NUCLEO STEVAL-IPM10F 25h
4 STEVAL-IPM10F 15h )
e e STEVAL-IPM15E 35h life.augmented
STEVAL-IPM15B 15h
{ STEVAL-IPMOZB-15h
STEVAL-IPMO8B-35h
life.augmented STEVAL-IPMNG3Q-15h

STEVAL-IPMNG3Q-25h

oKk || Cancel




Workbench documentation link

* Direct link to documentation in ST Motor Control Workbench

[ [E— =
[ STM32 Motor Control SDK AAA. AL . .. A A L (olD
T s e > O (AR

Hde Locate Frcviou: Ned  Back  Fowerd  Stop  Refresh Home  Fomt

Options

Conterts | ndex | Search | Favortes | 1

r Motor Corttrol Fimware Reference Do
%% ST Motor Control Weorkbench [User_Project] ;3::@; @@ STM32 Motor Control SDK wcrw-s:20

@ Modules

& oo oo Software Development Kit to build applications driving PMSM Motors with STM32
2 Sinctures
@ File List
Main Page ‘ Related Pages | Modules ‘ Data Structures v ‘ Files » ‘
6 Motor Control Firmware Reference Documentation

File Tools Help q

i |

eleaze Mote

: Introduction
i_| Getting Started
This document is the entry point to the reference documentation of the STM32 Motor Control Firmware, version 5.2.0.
M ator: EHIIR Hﬂﬂ!ﬂg I'_E‘E_E] Firmnware Reference [ 'ﬁ jﬁm .? fi; The STM32 Motor Control SDK s a framework that provides developers with the tools and firmware libraries needed to build
that arive Magnets electric Motors with STM32 MCUS
< o s || This facuses an the Motor Control Firmware part of the SDK.

* Or in ST website X-CUBE-MCSDK

Technical Documentation

Product Specifications
Description Version Size
@ DB3548: STM32 MC SDK software expansion for STM32Cube 10 159 KB

Application Notes

Description Wersion Size
AN5166: Guidelines for control and customization of power boards with STM32 MC
ﬁ SDKVE D 1.0 322KB
ﬁ AN5143: How to migrate motor control application software from SDK v4.3 to SDK v5.x 30 660 KB

i
:

Description ersion Size
levelopment checklist for ul xpansion Packages
I—l UM2312: Develop hecklist for STM32Cube Exp: Packag 10 283 KB
UM2285: Development guidelines for STM32Cube Expansion Packages 10 485 KB
[

life.augmented ﬁ UM2374: Getting started with STM32 motor control SDK v5.0 10 2MB


https://www.st.com/content/st_com/en/products/embedded-software/mcus-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk.html

Workbench digital PFC support

« Complete support for the digital PFC plug-in*

VPcvwerFaclor-C-;nechonv
| Hardware Settings | PFC Parameters|
r 1 { 1 I Hardware Settings
I AC Input info [l =S8 | !
1 v J_| Rated Bus Voltage Nominal power w
- ; =
o— I 325 1l.|'l [-I 25 - EED} 1l.|'l Mominal cument £.145 kEI Aok
Shunt resistor value 0.220 El ohm
’ QPAMP on power stage
\ - - use OPAMP for Currert Protection
Comparator threshold v
Overall network gain 276 S

Expected Over Cument threshold —~ |1.976 2] Apk
Max. power transistor cumrent 10.000 EI Apk

ALC voltage sensing divider 1/ 118 EI
Ton propagation delay ns
Toff propagation delay ns

. Driving signal polari Active | A

Control Stage - Analog Input and Protection g signal palarity __ve ow
— Overcument signal polarity _:uve low w7

AL Mains synch signal polarity

.|F‘hasec:.|rrent" db 'IBusvoltage’ db 'IT iperature feedb '|F‘FC5tage" dback |

I Cumrent sensing
Setting Pin map

Sampling Time ADC elkc ADC Charnel ADC1ZN13{C3)  ~

Peripheral selection  ADC2

AC voltage sensing
Setting Pin map

Pin Map
Sampiing Time ADC ok ADC Channel ADC12_IN3(A3) = o =
PFCACVORSens  apcz Timer [TIMa3 =

. o == E

0cs D2

PFC drive signal and feedback

,I * Digital PFC plug-in is supported only for STM32F103 High density
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s patentte HFI sensorless algorithm

» HFI sensor-less algorithm for I-PMSM is able to detect rotor angular
position at zero speed exploiting the peculiar anisotropy of their
magnetic structure.

» Will be fully presented in another session.

High Frequency Injection

Minimum points of the
envelop of 1, show diq
axes -> angle detection|
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a) m <)

a)SM-PMSM: Surface mounted permanent magnets -> Ly=L,
b) & c¢)I-PMSM: Internal permanent magnets -> Ly<L,
In particular: b) inset magnets; c) radial buried magnets.

Lys
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Motor Control Workbench

* New face in Workbench - STM32 FOC SDK 5.2.0

File Tools Help Documentation

| /.--\
‘SEH X+ 00O
Motor: Shinano LAPS2-080E3NLT - Control Board: Custom - PowerBoard: Customn r
4 > /4

AC Input info  GER — T
ny <“_> J_ Rated Bus Voltage

o g 2V(18-32)V

I =

I . Drivers. I 'lempel_'afure
Control Unit m_ AF AF - Sensing
I il
w
Drive Management m_
- ..\} A%

= User 1
MCU and - Interface
Clock Freq. T T
I DAC
functionality L _________ sersoresMain Speed |
Sensing

Bus Voltage
Sensing

Lo augrnerntad

£<=
T

I

Ll

I

! |

s A
Varizble Motor Uri Time Motar Id Message -

[l ;WM fre:luen.cy . ;GDDD_I He E ﬁ 10:08:24 The "Sensordess (HFl+Observer) is not supported in the FW for SDK5 . All parameters will be disabled. l
Sensor select!on main ensordess (O... ﬁ 10:08:24 F2 mcus are not supported in the FW for SDK5x E|

|| Sensor selection awx = ﬁ 10:08:24 F103 High Density in dual Motor mcus are not supported in the FW for SDKSx -
TorquedFlux - Execution rate 1 PW < o -

I Bus voltage sensing true -
< i | 3 Info / Emors / Wamings | Change Log

‘ , I | D:AMCWorkshop18Q3\Examples\02_LAB3\LAB_3 stmx
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Thank you




