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STM32: the leading 32-bit MCU In Industrial

ST market share: 25% - #1
of 2022 General Purpose MCU* TAM

2017 2018-2020 2021-2022

Competitor A

Competitor B

Organic growth driving ST market share gains

2021-2026 Industrial market growth drivers

Home appliances - Energy efficiency & cloudification
Factory automation - Al based predictive maintenance
Power tools - Wireless connectivity

Automotive electrification - Infrastructure development
Building - Smarter, safer and more energy efficient

"l Sources: Omdia, WSTS

* Excluding Automotive and Smartcard MCU

2022 32-bit GP MCU* TAM($M) CAGR
2021-2026
Major
Home +26%
Appliances

Other
Industrial

Manufacturing \gYyA
& Automation

Building &
Home

Control
Consumer +9%

21%

Medical

Security &
Video

of TAM in 2022 to in 2026

Industrial growing from




STM32 Innovation Over Years
Performance, Peripheral, Efficiency

Arm® Cortex® 32bit MCU & MPU Leader

MPU

Ly
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Industrial Application

Mainstream
Cortex-MO+
MCUs Efficiency | World’s Most STM32MP13x
at its best! Powerful MCU
STM32G0 || STM32H7 Wireless
1st Mixed Signal Introduction of _ _
World 15t DSP + Analog #1 M33 Excellence | Mixed-signal SRz
Cortex-M MCU STM32F3 Performance  in ULP with Cortex-M4
Cortex-M4 3224 CoreMark more security MCUs Low Cost Low Power
STM32F1* STM32F3 Leadership | STM32H7 | STM32L5 | STM32G4 STM32C0
Ultra-low-power STM32U5
Cortex-M4 e fi
World 15t ; -low- Dual-core The world’s first .
, 1st High Perf. Entry Cost Entry Cost Ultra-low ;
Cortex-m  1tHigh Pert. o @ BT TSHUafs Utiadow.  World 1 #1 ULP power multprotocol | Dual-core |LoRat-enabled | FIAGSHE LA Lo
Ultra-low-powerl20 MHz, 90nm ooy 1o Cortex-M0 power Cortex-M7 447 ULPBench™ Excellence  and open radio Microprocessor|System-on-Chip s gh e
STM32L1 STM32F2 | STM32F4 | STM32F0 STM32L0 |STM32F7| STM32L4 STM32L4+ STM32WB | STM32MP1 | STM32WL | STM32U5 STM32H5
| —
2007*/2009 2010 2011 2012 2013 2014 2015 2016 2017/2018 2019 2020 2021/2022 2023
Key product for



High Perf
MCUs

*

Mainstream
MCUs

=~ Ultra-low Power
MCUs

Wireless
MCUs

A\

Wide STM32 Portfolio Refresh In 2023

STM32MP1

Up to 1 GHz Cortex®-A7

209 MHz Cortex®-M4
STM32F7 STM32H7
1082 CoreMark Up to 3224 CoreMark
216 MHz Cortex-M7 Up to 550 MHz Cortex®-M7
240 MHz Cortex®-M4
STM32F2 STM32F4 STM32H5 2 Lorex
Up to 398 CoreMark Up to 608 CoreMark Up to 1023 CoreMark
120 MHz Cortex®-M3 180 MHz Cortex®-M4 250 MHz Cortex®-M33
STM32F3 STM32G4
245 CoreMark 569 CoreMark Mixed-signal MCUs
72 MHz Cortex®-M4 170 MHz Cortex®-M4
STM32CO0 STM32F0 STM32G0 STM32F1
114 CoreMark 106 CoreMark 142 CoreMark 177 CoreMark
48 MHz Cortex-M0+ 48 MHz Cortex®-M0 64 MHz Cortex®-MO0+ 72 MHz Cortex®-M3
STM32L0 STM32L4 STM32L4+ STM32L5 STM32U5
75 CoreMark 273 CoreMark 409 CoreMark 443 CoreMark 651 CoreMark
32 MHz Cortex®-M0+ 80 MHz Cortex®-M4 120 MHz Cortex®-M4 110 MHz Cortex-M33 160 MHz Cortex®-M33

- Latest product generation

STM32WL STM32WB STM32WBA

162 CoreMark 216 CoreMark 407 CoreMark
48 MHz Cortex®-M4 64 MHz Cortex®-M4 100 MHz Cortex®-M33
48 MHz Cortex®-M0+ 32 MHz Cortex®-M0+

New Series Introduced in 2023




STM32 for motor control

STM32MP1

Up to 1 GHz Cortex®-A7
209 MHz Cortex®-M4

STM32F7 I STM32H7

1082 CoreMark Up to 3224 CoreMark

High Perf 216 MHz Cortex-M7 ~ Up to 550 MHz Cortex®-M7
240 MHz Cortex®-M4
MCUs STM32F2 Stm3zra | STM32H5 2 Lorex
Up to 398 CoreMark Up to 608 CoreMark Up to 1023 CoreMark
120 MHz Cortex®-M3 180 MHz Cortex®-M4 250 MHz Cortex®-M33
STM32F3 I STM32G4
. 245 CoreMark 569 CoreMark Mixed-signal MCUs
)) Mainstream 72 MHz Cortex®-M4 170 MHz Cortex®-M4
MCUs STM32C0 STM32F0 I STM32G0 STM32F1 |
114 CoreMark 106 CoreMark 142 CoreMark 177 CoreMark
48 MHz Cortex-M0+ 48 MHz Cortex®-M0 64 MHz Cortex®-M0+ 72 MHz Cortex®-M3
= Ultra-low Power STM32L0 STM32L4 I STM32L4+ STM32L5 STM32U5
75 CoreMark 273 CoreMark 409 CoreMark 443 CoreMark 651 CoreMark
MCUs 32 MHz Cortex®-M0+ 80 MHz Cortex®-M4 120 MHz Cortex®-M4 110 MHz Cortex-M33 160 MHz Cortex®-M33
: STM32WL STM32WB STM32WBA
\\ ere|eSS 162 CoreMark 216 CoreMark 407 CoreMark
° MCUs 48 MHz Cortex®-M4 64 MHz Cortex®-M4 100 MHz Cortex®-M33
48 MHz Cortex®-M0+ 32 MHz Cortex®-MO0+ STM32 with advanced timer
B Latest product generation New Series Introduced in 2023 STM32 with advanced timer

and MC-SDK support




STM32 Key series for motor control

Performance A

ABOMHZ oo f ettt
(1027 DMIPS)| STM32F7/H7
= EEERR IS
D50 MHZ  coeeeeermmmmmsssmeeeee et eesssssss s
(375 DMIPS)
170 MHz - ........
(212 DMIPS)
STM32F3/G4/H5
=R B R N =l
64 MHZ ...................... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
(xx DMIPS) :
STM32F0/C0/GO
A=

Flash

life.augmented 16KB 32KB 64KB 256KB 512KB 2 MB




More Than Silicon: Motor Control Solution
STM32 + Ecosystem + Safety + Security + HMI + Al

N
T
CubeExpansion + é‘ i & i
X

sTMz WP -CUBE-AZRTOS-XX

CubeMCU Packages

- -
smo NI sTM3 NI
CubeMX CubelDE

Microcontroller Requirements

N P
stM2 NI o W
CubeMonitor  CubeProgrammer

Functional Safety Requirements
_ : SIL SIL Functional classB | Class B Functional
Security Requirements Ready/ Safety Package Ready/ Safety Package

Graphics / HMI Requirements

v X-CUBE-SBSFU
cre . . . —> STM32 Security X-CUBE-CRYPTOLIB
Artificial Intelligence Requirements STM32 Framework

Trust X-CUBE-SFI and more..
B J v TouchGFXDesigner TOUChGF{ X-CUBE-TOUCHGFX
STM32MP15x STM32MP13x > ‘( 5C 100l for UL Graphical library
STM32H7 STM32H5 generation Expansion Package
> NanoEdge ) ) N
STM32G0 Sl S AlStudio  Andmore | rpaLmoNTORL FPAL
N FP-AI-SENSING1 CTXAWARE1
STM32F1/F4 STM32Wx SE"{,'E,&:,' XCUBE-AI oo | vision

Customer benefits from STM32 Wide Portfolio + More Than Silicon ecosystem answers customers’ challenges

life.augmented



STM32 motor control Ecosystem

ST-MC-SUITE
Motor Control
Solution Finder

?b@

Q~
Dedicated Motor Contr;l\A T

X Cube-MCSDK
Software
Development Kit

« X-CUBE-MCSDK

Software Tool

Motor Profiler
« STM32 Cube Ecosystem

/ \@ﬁ «  STM32E8#=HlIWiki

Dedicated Motor Control ST Portfolio (Power)

Software Tool Driver, MOSFet, IGBT, i ST‘ M C'S U IT E

Motor Profiler Protection Diodes

S O

I;,,
Software tools Embedded software
Generic Generic Embedded
Software toolset Software Library

Lys
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https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk.html
https://www.st.com/content/st_com/en/ecosystems/stm32cube-ecosystem.html
https://wiki.stmicroelectronics.cn/stm32mcu/wiki/STM32MotorControl:Motor_Control_overview
https://www.st.com/st-mc-suite/home/#/index

STM32 BB EH L EE P RE

2 ; -
fz=l + ERIR (FEEEIRTNZR)
ITHESTM32Nucleo + BEEA &

=R

i RYaE

NUCLEO-G431RB \" B-G431B-ESC1 P-NUCLEO-IHMO03

X-NUCLEO-IHM16
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Our technology
starts with You

Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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MATLAB

MathWorks f#R7FE —— STM32 MCUs

STM32 Processors (Embedded Coder) X B4 R4 XS

¥ #F STM32F4xx, STM32F7xx, STM32G4xx, STM32H7xx(E %), STM32L4xx, STM32L5xx, FA
STM32WBxx B F &

Al 5 STM32CubeMX EERRIFHITIMEECE -
REXFE, TRHTRERRREA~RBBCDER.

' — STM32 Nucleo (Simulink Coder) REEEREHIZFS

g moEe . .
e :f.. “‘ﬂ v ¥ Nucleo-FO31K6,F103RB, F302R8, FA01RE, FA11RE, F746ZG, F767ZI, H743ZI, H743ZI12,
£ o’ _; LO53R8, L476RG R FFF & 1K .

v REXRFE, ATREREEIEWNIE.

Motor Control Blockset BB#ITHIE ZH X T EME

v FOCEHIE R AN SN AR IR,

v AT RAKEEAY Simulink FREREE: THEMmhim T, AR MNEE. 5584, ...
v AIMEEREIEEHIE L.

15 FLE BlEH B EBF ==

s AHA

AR L&A ARG BT R
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stm32 EBHLIEHI =1

0
DH.

1. ERWEMBEIERE X

2. {EASTM32CubeMX¥K
STM32F302R8iit EIXEN

3. ERSIimulink{$AS 5Ix s F M

o EESH TR

5. Algorithm-Export Workflows for
Custom Hardware 7=l

15


https://www.zhihu.com/zvideo/1516575430055870464
https://www.mathworks.com/help/releases/R2021b/mcb/gs/algorithm-export-workflow-for-custom-hardware.html
https://www.mathworks.com/help/releases/R2021b/mcb/gs/algorithm-export-workflow-for-custom-hardware.html
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SFHITIER
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MATLAB E

1. Open-Loop Control and ADC Offset Calibration Openloop Algorithm
2. Quadrature Encoder Offset Calibration
Openloop Control Host
3. Field-Oriented Control
speed_ref_rpm
. . cony| Steps:
Controller: STMicroelectronics® STM32F302R8 s S
. baolean 1. Set the baud rate for serial communication in
"Host Serial Setup' block.
) . . enable i - . Stop Start
Inverter: STMicroelectronics® X-NUCLEO-IHMO7M1 2 Setesre s portin Sl T2 of Host
" Serial Setup’ block. Speed reference (RPM) Motor
. . 3. Use 'Motor Start / Stop’ switch to control the
Motor: BLY171D (includes quadrature encoder sensor)
4. Enter speed request in RPM using 'Speed ool 1a (ADC) D
Reference’ edit box. Limit the reference speed to Serial
half of the rated speed. Setup b (ADC)
5. Observe the ADC counts for phase current Host Serial Setup 'Serlal Communication
. . measurent in Scope.
Offset Computation algorithm for QEP
Vabe_pu Copyright 2021 The MathWorks, Inc.
e Enable Vabe_pu
enable = (2
mode
Contrgl fem
Q . .
EP offset calibration host Current Control Algorithm
uint16
En LI FOC QEP Host Control
eount ntte Steps: Motor Control Panel idqfrefipu
1a_ADC {3
index 1. Set the baud rate for serial communication in -~ ~ mCA
"Host Serial Setup’ block. Stop Start - =
Steps: Motor Control Panel
2. Select the serial port in 'Serial 1' tab of 'Host Calibration QEP offset (pu)
Serial Setup' block. 1. Set the baud rate for serial communication in 1000 =
"Host Serial Setup’ block. Stop Start
3. Use 'Calibration Start / Stop' switch to control st Serial Selup boe
the molor. 2. Select the serial port in ‘Serial 1" tab of "Host Speed Reference (RPM) Motor
4. Observe the position signal on the scope and HOST Serial Setup’block.
ensure that the signal has a positive slope. If not, Serial pasition aiion D 3. Use 'Motor Start / Stop' switch to control the N — et
stop the calibration, disconnect the power supply tart and stop of th te
and interchange two of the motor phases. Setup mode > slartand siop otfhe mofar
mode 4. Use the 'Motor Control Open Loop / Closed Mator Control
5. The calculated offset will be displayed on the Host Serial Setup Serial Communication Loop' switch to switch between open loop and
"QEP offset (pu)" block closed loop control.
4. Enter speed request in RPM using 'Speed HOST 2 pu
. Reference’ edit box. Limit the reference speed to - [ D
Copyright 2021 The MathWorks, Inc. half of the rated speed while starting the motor in Sﬁlrl‘.la[; :
open laop. spesd_maas_pu speed_meas
5. Observe the la and measured speed signals RX
on the scope.
Copyright 2021 The MathWorks, Inc.

R2021b 16


https://ww2.mathworks.cn/help/mcb/gs/algorithm-export-custom-hardware-open-loop-adc-offset.html
https://ww2.mathworks.cn/help/mcb/gs/algorithm-export-custom-hardware-quadrature-encoder-offset.html
https://ww2.mathworks.cn/help/mcb/gs/algorithm-export-custom-hardware-field-oriented-control.html

—iR AR E RiE R A AT STM32

LA STM32 B #E#a

BHEE: STM32G474RE

Simulink JpER#R T (External Mode)
ST o

SEZ &R
— %% Embedded Coder Support for
STMicroelectronics STM32 Boards (3:55) oy

— Getting Started with Embedded Coder
Support Package for STMicroelectronics
Discovery Boards

& IRFE AT

MATLAB |

Getting Started with STMicroelectronics STM32F4xx Based
Hardware Board

GGGGG
EEEEEEEE

FixedStepAuto

17


https://ww2.mathworks.cn/videos/installing-embedded-coder-support-for-stmicroelectronics-stm32-boards-1637575506076.html
https://ww2.mathworks.cn/videos/installing-embedded-coder-support-for-stmicroelectronics-stm32-boards-1637575506076.html
https://ww2.mathworks.cn/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/getting-started-with-embedded-coder-support-package-for-stmicroelectronics-stm32-discovery-boards.html
https://ww2.mathworks.cn/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/getting-started-with-embedded-coder-support-package-for-stmicroelectronics-stm32-discovery-boards.html
https://ww2.mathworks.cn/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/getting-started-with-embedded-coder-support-package-for-stmicroelectronics-stm32-discovery-boards.html

MATLAB EXIPO

\'%
N
4
CC

S5 —iEERE TIERELE (1)

S : Auto-generate | Build and Implement | Operation Check
DB using ST Toolchain with STM32

Rapid
Prototyping .
ST Nucleo _
Board Support '
from Simulink ;@
Coder VoNtgs Conulee i * Similar workflow for Discovery boards using ST
Discovery Board Support from Embedded Coder
ST Nucleo*
L
Algorithm | ~
L S #@ OIAR
SYSTEMS
Embedded "D
Coder Boowt Py

Any STM32
Processor

h

18
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I\>|:|:
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CrC

S — R ARE

AL (2)

Algorithm Export

Rapid Prototyping
8 N

4 Auto
Generated
Scheduler/
__RTOS -/ RTOS - Processor specific optimizations
SRR

4\ Auto
e ..

Generated

Hand Related features available
o0 Written (not shown in this video)

including CMSIS-DSP, CMSIS-RTX

Typical User Control/Systems Engineer Systems/Software Engr - Processor-in-the-loop (PIL) testing

Purpose Fast, one click Integration with larger
deployment to test existing code base in ST Products
algorithms g

(using hardware or QEMU)
Other Hardware Support Packages for

production ST Discovery Board Support from

3 Embedded Coder
LI Full Executable Algorithm C code . ARM Corex M Suppert rom

Key attribute Ease of use Flexibility Embedded Coder

shown

Hardware ST Nucleo Board Support Embedded Coder (core
Si[o]elelg o1 1 [ for Simulink Coder functionality, no HSP)

19
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IKFRE 1

v" NUCLEO-G474RE board BY &
v" X-NUCLEO-IHMQ7M1: Driver expansion board 5 ': =
v' BLY172S-24V-4000 - Brushless DC Motor N

X- NUCLEO THMO7M1

Nucleo

3
7L iCt
¢ Ly’ NUCLEO (414Rb‘

Y& = el NUCLEO-G474RE

— Open-Loop Control of 3-Phase AC Motors
Using STM32 Processor-Based Boards

— Closed-Loop Sensorless Field-Oriented
Control of PMSM Using STM32 Processor-
Based Boards

BLY172S-24V-4000 BLDC Motor

20


https://www.st.com/en/evaluation-tools/nucleo-g474re.html
https://www.st.com/en/ecosystems/x-nucleo-ihm07m1.html
https://www.anaheimautomation.com/products/brushless/brushless-motor-item.php?sID=143&pt=i&tID=96&cID=22
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/Openn-Loop-Control-Example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/Openn-Loop-Control-Example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/senorless-stm-example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/senorless-stm-example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/senorless-stm-example.html

MATLAB EX

HF STM32 processor BN B &R

FOC Control Design

with MCB Blocks
Configure MCU Peripherals Generate Code,
with STM32CubeMX MCU peripheral access Create Executable
with EC Driver Blocks From Simulink

Permanent Magnet Synchronous Motor Field Oriented Control

Note: This example requires a NUCLEQ-G4T4RE with a X-NUCLEQ-IHMO7M1
connected to a BLY1725-24V-4000 PMSM Motor

Generates Code

g
i

Harcware Init US i n g

I ’D : | | STM32CubeMX
ST M 3 2 . * ...... | e %M?'““-”‘—P”‘"w” I Hearlbeat LED
c u b e M X - SPE“_M“!_NE":::_M o I_F-:::up . _Lgmy_c\mu
] v L

Speed Control - ||||| 4}
2

i

Ofte

Current Control Inverter and Motor - Plant Model

IbCeset

T
-3

Download Application
Using
STM32CubeProgrammer




MATLAE

X STM32CubeMX

Nmr
Al

F STM32 processor BN B & RIZ —

GUI FHELE & BT

@ Configuration Parameters: stm32_gettingstarted_g4/Configuration (Active) — O
E [ | [~ A
GUI FEACEH &R ERVE :
J RS

Solver Hardware board:| STM32G4xx Based o -

Data ImportExport Code Generation system target file: ert.tlc
Math and Data Types

» Diagnostics Device vendor: ARM Compatible ~ | Device type: ARM Cortex -

Hardware Implementation » Device details
Model Referencing

% Simulation Target

» Code Generation

.I_I‘I

wBIFIR AR

Hardware board settings

Coverage » Operating system/scheduler
» HDL Code Generation

¥ Target hardware resources

EEHTEHKSHESGHE S i :

Clocking

STM32Cube Firmware packages '
UART/USART Disable parallel build e e
ADC1 Browse... | Create... | | Launch... |
ADC2
ADC3 STM32CubeMX project file: | C:\ProgramData\MATLAB\SupportPackages\F
ADC4 Device id: STM32G474R(B-C-E)Tx

B a5 AlE SRS LA K 5 R 728 T e

LAFSZ AT TSI
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Open-Loop Control of 3-Phase AC Motors Using
STM32 Processor-Based Boards
LA 25

"y

SIMULATION DEBUG MODELING

= I ] Open = =T
@ o (=]

=gl ] b= | Stop Time | Inf <w ® > 7 [ 7

FORMAT

Project | New Library Log = (| Lommal - Step Run Step Data Sequence Logic =
> ~ = Print - Browser Events m Fast Restart Back = - Forward Inspector Viewer Analyzer
PROJECT FILE IBRARY PREPARE SIMULATE REVIEW RESULTS a

] meb_open_loop_control_nudeo_g474re
@ |[%amcb_open_loop_control_nucleo_g474re ¥

-
a Open Loop Control of 3-phase motors s
[+
. Note: This example requires a NUCLEO-G474RE with a X-NUCLEO-IHMO7M1 expansion board
] Steps:
- 1. Update Configuration panel before simulation or
L] codegeneration.
I 2. Simulate the model to output voltage in scope
: 3. Click on 'Build, Deploy & Start'in HARDWARE tab | | | oo o vonewe | | M
4. Control start and stop of motor via blue push button
5. Learn more about this example
Configuraticn
Number of Pole Pairs 4 &
I G 3C Inter
PWM Frequency [Hz] 20000 OIBDT | e e . ) fergeny
Base Speed [RPM] J— Heartbeat LED Speed In RPM Wit . S
Communication Open Loop Control
Data type for control ) B
algorithm ne
Inverter Enable L Active High
- nverter Enable Logic §
[ Note: X-NUCLEQ-IHMOTM1 : Active ligh —
o U AR
» (& - \ I
Ready N :;1 :|= FixedStepDiscrete

Closed-Loop Sensorless Field-Oriented Control of
PMSM Using STM32 Processor-Based Boards
Fo B FOC A5 H

SIMULATION DEBUG MODELING FORMAT HARDWARE
Dasciors Bt G ol q [‘ A | E
Ware v | Stop Time |inf , -
[STM32Gaxx Based || Hardware £ Monitor Data Build, Deploy
Settings &Tune Inspector  Analyzer &Start v
HARDWARE BOARD PREPARE RUN ON HARDWARE DEPLOY

meh_pmsm_foc._sensorless_nudeo_g474re
© |[*almcb_pmsm_foc_sensorless_nucleo_g474re b

MATLAB EXF

v
2 Permanent Magnet Synchronous Motor Field Oriented Control
G Note: This example requires a NUCLEO-G474RE with a X-NUCLEO-IHMO7M1
=9 connected to a BLY172S-24V-4000 PMSM Motor
=]
=)
e Pl 8104 g o1 D
Semdaton e § o 102
. Spood_Rol N
—> r—b Speed_Maeas_PU n 02 >7+3 0 |
Encisetongf—— = R
e @you
ooen 03 “ L s |
=) eratie
aOffsat Speed Control -u.mna Lm. -
y Carrent Conra
e
Exg 1
1. Edit motor & inverter parameters
[ \ 2. Simulate this model
R 3. Review results in Data Inspector
- 4. Build, Deploy & Start
5. Control motor via Potentiometer on board to vary speed
- o 6. Start the motor in open loop and transition to close loop.
[ jht 2021 The MathWorks, Inc. E = s q . o apaic vel below 0.
— kol *.-, ml Wl
» Wi [=] S
- /e A<
Ready , l—’ ) View diagn s i % FixedStepDiscrete

23


https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/Openn-Loop-Control-Example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/Openn-Loop-Control-Example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/senorless-stm-example.html
https://www.mathworks.com/help/supportpkg/stmicroelectronicsstm32f4discovery/ug/senorless-stm-example.html

MATLAB B

A ALEEI - SR ShE RS

* Introduction * Code Optimization
" ﬁﬁfg{{[’ I*_I ?é{ * Motors and Motor Control Algonthms « Mo de]—in—the—Loop Testing
- SimU“nkEE,*)—LZK{Z'SE*;% * DC Motor and Controls

_ _ NN . . " * SIL and PIL Testing and Profiling
—  SimulinkeB AlIE IRz R I MIL L - NEDEZI R R + BLDC Plant Modeling

—  BYIES E AR ANRE (50 E - MR ELRC/C++ 3G « PMSM Plant Modeling

— EHESAMBRARIE (Vav) Day 2 Day 5

* Code Deployment

» HIT. Testing
* Open-loop Control of PM

* Standards Compliance
* Closed-loop Control of PM

A * Conclusions
* Sensors

« BLDC Controls

» PMSM Controls Appendices

Day 3
_ * Software Environment Setup
* Control Tuning

o * Hardware Environment Setu
* Analyze and Evaluate Uncertainties P

. . . * Model Configuration Parameters
* Fault Diagnostics and Protection g

— . I“- - I i i I i
e Sensorless Control Fixed-pomt Precision Control

| C29-T
%) R TR
3 B ——
[ Gy
(mFgy
corn GRS
www.st.com/stm32nucleo

» Rapid Control Prototype * Speedgoat Target Machine Setup

* Code Generation * App Designer

24
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MATLAB EXJ

WAL

Motor Calibration

Motor Parameters +

Vsmax 0 Ismax
Torque Minimum 0 Speed Maximum
Torque Maximum 0 Speed Minimum

Data Process

Import Data ] X Aixs [ Option 1 v

Test Data ¥ Axis [ Option 1 v

] Z Axis  [Option 1 -

Fit Models

Torque Tolerance 0 [ Fit Models ]
Speed Tolerance | 0 RMSE 0

Generate Calibration

: Generate Calibration [ |d Table :I
lq Table ‘I

Data Visualization
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