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STM32: the leading 32-bit MCU in Industrial
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2021-2026 Industrial market growth drivers

• Home appliances - Energy efficiency & cloudification

• Factory automation - AI based predictive maintenance

• Power tools - Wireless connectivity

• Automotive electrification - Infrastructure development

• Building - Smarter, safer and more energy efficient Industrial growing from 52% of TAM in 2022 to 65% in 2026

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

2021-20222017

#3

#1

#2

2018-2020

Competitor A

Competitor B

B

Organic growth driving ST market share gains

A

Sources: Omdia, WSTS

* Excluding Automotive and Smartcard MCU



STM32 Innovation Over Years
Performance, Peripheral, Efficiency 
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Arm® Cortex® 32bit MCU & MPU Leader

1st High Perf.

120 MHz, 90nm

2010

STM32F2

1st High Perf.

Cortex-M4 

168 MHz

2011

STM32F4

1st Mixed Signal

DSP + Analog

STM32F3 

Cortex-M4

Entry Cost

STM32F0

Cortex-M0

2012

STM32F0

STM32F3

Entry Cost

Ultra-low-

power

2013

STM32L0

World 1st

Cortex-M7

2014

STM32F7

Leadership

Ultra-low-power

Cortex-M4

#1 ULP

447 ULPBench™

2015

STM32L4

#1 

Performance

3224 CoreMark

Ultra-low-

power

Excellence

2016

STM32L4+

STM32H7

Dual-core, 

multiprotocol 

and open radio

Introduction of 

M33 Excellence 

in ULP with 

more security

Mainstream 

Cortex-M0+ 

MCUs Efficiency 

at its best!

2017/2018

STM32WB

STM32L5

STM32G0

2019

Dual-core 

Microprocessor

World’s Most 

Powerful MCU

STM32H7

STM32G4

STM32MP1

Mixed-signal

Cortex-M4 

MCUs

2020

The world’s first

LoRa®-enabled 

System-on-Chip

STM32WL

2007*/2009

World 1st

Cortex-M MCU

STM32F1*

World 1st

Cortex-M 

Ultra-low-power

STM32L1

Flagship ULP

MCUs

STM32U5

2021/2022

MPU

2023

STM32C0

High Per

Key product for 

Industrial Application

STM32H5

STM32U5

STM32WBA

Low Power

Wireless

STM32MP13x

Low Cost



Wide STM32 Portfolio Refresh In 2023

Wireless

MCUs

STM32H7

Up to 3224 CoreMark

Up to 550 MHz Cortex®-M7

240 MHz Cortex®-M4
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STM32MP1

Up to 1 GHz Cortex®-A7

209 MHz Cortex®-M4

STM32F7

1082 CoreMark

216 MHz Cortex-M7

STM32F3

245 CoreMark

72 MHz Cortex®-M4

STM32G4

569 CoreMark

170 MHz Cortex®-M4

STM32L0

75 CoreMark

32 MHz Cortex®-M0+

STM32L4

273 CoreMark

80 MHz Cortex®-M4

STM32L4+

409 CoreMark

120 MHz Cortex®-M4

STM32U5

651 CoreMark

160 MHz Cortex®-M33

STM32WL

162 CoreMark

48 MHz Cortex®-M4

48 MHz Cortex®-M0+

STM32WB

216 CoreMark

64 MHz Cortex®-M4

32 MHz Cortex®-M0+

MPU

Latest product generation

STM32F2

Up to 398 CoreMark

120 MHz Cortex®-M3

STM32F4

Up to 608 CoreMark

180 MHz Cortex®-M4

STM32H5

Up to 1023 CoreMark

250 MHz Cortex®-M33

STM32F0

106 CoreMark

48 MHz Cortex®-M0

STM32G0

142 CoreMark

64 MHz Cortex®-M0+

STM32F1

177 CoreMark

72 MHz Cortex®-M3

STM32WBA

407 CoreMark

100 MHz Cortex®-M33

Mixed-signal MCUs

High Perf

MCUs

STM32C0

114 CoreMark

48 MHz Cortex-M0+

Ultra-low Power

MCUs

Mainstream

MCUs

STM32L5

443 CoreMark

110 MHz Cortex-M33

New Series Introduced in 2023



STM32 for motor control

Wireless

MCUs

STM32H7

Up to 3224 CoreMark

Up to 550 MHz Cortex®-M7

240 MHz Cortex®-M4
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STM32MP1

Up to 1 GHz Cortex®-A7

209 MHz Cortex®-M4

STM32F7

1082 CoreMark

216 MHz Cortex-M7

STM32F3

245 CoreMark

72 MHz Cortex®-M4

STM32G4

569 CoreMark

170 MHz Cortex®-M4

STM32L0

75 CoreMark

32 MHz Cortex®-M0+

STM32L4

273 CoreMark

80 MHz Cortex®-M4

STM32L4+

409 CoreMark

120 MHz Cortex®-M4

STM32U5

651 CoreMark

160 MHz Cortex®-M33

STM32WL

162 CoreMark

48 MHz Cortex®-M4

48 MHz Cortex®-M0+

STM32WB

216 CoreMark

64 MHz Cortex®-M4

32 MHz Cortex®-M0+

MPU

Latest product generation

STM32F2

Up to 398 CoreMark

120 MHz Cortex®-M3

STM32F4

Up to 608 CoreMark

180 MHz Cortex®-M4

STM32H5

Up to 1023 CoreMark

250 MHz Cortex®-M33

STM32F0

106 CoreMark

48 MHz Cortex®-M0

STM32G0

142 CoreMark

64 MHz Cortex®-M0+

STM32F1

177 CoreMark

72 MHz Cortex®-M3

STM32WBA

407 CoreMark

100 MHz Cortex®-M33

Mixed-signal MCUs

High Perf

MCUs

STM32C0

114 CoreMark

48 MHz Cortex-M0+

Ultra-low Power

MCUs

Mainstream

MCUs

STM32L5

443 CoreMark

110 MHz Cortex-M33

STM32 with advanced timer 

and MC-SDK support

STM32 with advanced timer

New Series Introduced in 2023



STM32 Key series for motor control
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16KB 64KB

64 MHz

(xx DMIPS)

Performance

Flash

32KB

STM32F0/C0/G0

入门级电机控制

2 MB512KB

170 MHz

(212 DMIPS)

480MHz

(1027 DMIPS)

STM32F3/G4/H5

模拟加强型电机控制

256KB

STM32F7/H7

高性能电机控制

250 MHz

(375 DMIPS)



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

More Than Silicon ecosystem answers customers’ challenges

X-CUBE-AZRTOS-XX

Class B Functional

Safety Package

SIL Functional 

Safety Package 

NanoEdge

AI Studio

X-CUBE-AI 

X-CUBE-TOUCHGFX

Graphical library 

Expansion Package

TouchGFXDesigner

PC tool for UI 

generation

X-CUBE-SBSFU

X-CUBE-CRYPTOLIB

X-CUBE-SFI and more..

STM32 Security 

Framework

Customer benefits from STM32 Wide Portfolio

STM32G0 STM32G4

STM32H7

STM32F1/F4

STM32MP15x STM32MP13x

STM32Wx

STM32H5

Microcontroller Requirements

Functional Safety Requirements

Security Requirements

Graphics / HMI Requirements

Artificial Intelligence Requirements

And more 

resources

X-LINUX-AI

FP-AI-MONITOR1

FP-AI-SENSING1

FP-AI-VISION1

FP-AI-FACEREC

FP-AI-

CTXAWARE1



STM32 motor control Ecosystem

• X-CUBE-MCSDK

• STM32 Cube Ecosystem

• STM32电机控制Wiki

• ST-MC-SUITE

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 电机套件方便客户快速评估

控制级

功率级

控制 + 电源
逆变器

（完整驱动器）
MC套装

评估STM32Nucleo + 电源/扩展

MC连接器
扁平电缆

B-G431B-ESC1
P-NUCLEO-IHM03

NUCLEO-G431RB

X-NUCLEO-IHM16

➔ 使用ST-MC-SUITE在线工具选择您的硬件板



联合开发硬件平台--基于STM32硬件生态

NUCLEO-G431R8
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MathWorks 解决方案 —— STM32 MCUs

STM32 Nucleo (Simulink Coder) 代码生成硬件支持包
✓ 支持 Nucleo-F031K6,F103RB, F302R8, F401RE, F411RE, F746ZG, F767ZI, H743ZI, H743ZI2, 

L053R8, L476RG 系列开发板。

✓ 免费支持包，用于快速原型算法验证。

STM32 Processors (Embedded Coder) 代码生成硬件支持包
✓ 支持 STM32F4xx, STM32F7xx, STM32G4xx, STM32H7xx(单核), STM32L4xx, STM32L5xx, 和

STM32WBxx 系列开发板。

✓ 可与 STM32CubeMX 集成进行外设配置。

✓ 免费支持包，可用于快速原型和产品级代码生成。

传感器
在线标定

电机参数
在线估计

电力电子
系统建模

控制算
法开发

算法实现
和验证

Motor Control Blockset 电机控制算法开发工具箱
✓ FOC 控制算法调优与电机本体建模。

✓ 可生成代码的 Simulink 模块库：帕克和克拉克变换、无传感器观测器、弱磁、等……。

✓ 闭环仿真验证控制算法。
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算法导出工作流 —— stm32 电机控制示例

1. 建模构建开环电机控制算法

2. 使用STM32CubeMX为
STM32F302R8配置驱动

3. 集成Simulink代码与驱动并测试

4. 算法导出工作流视频

5. Algorithm-Export Workflows for 

Custom Hardware 示例

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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算法导出工作流 —— stm32 电机控制示例 (2)

1. Open-Loop Control and ADC Offset Calibration

2. Quadrature Encoder Offset Calibration

3. Field-Oriented Control

Controller: STMicroelectronics® STM32F302R8

Inverter: STMicroelectronics® X-NUCLEO-IHM07M1

Motor: BLY171D (includes quadrature encoder sensor)

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
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一键部署快速原型 —— 调节 STM32 开发板指示灯

▪ 安装 STM32 硬件支持包

▪ 硬件配置:  STM32G474RE

▪ Simulink 外部模式 (External Mode) 
参数调节

▪ 参考资料
– 安装 Embedded Coder Support for 

STMicroelectronics STM32 Boards (3:55)

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

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
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算法导出与一键部署工作流比较 (1)
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算法导出与一键部署工作流比较 (2)
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基于 STM32 的电机控制示例

▪ 依赖硬件
✓ NUCLEO-G474RE board

✓ X-NUCLEO-IHM07M1: Driver expansion board

✓ BLY172S-24V-4000 - Brushless DC Motor

▪ 文档示例
– 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

NUCLEO-G474RE

X-NUCLEO-IHM07M1

BLY172S-24V-4000 BLDC Motor

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
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基于 STM32 processor 的应用开发流程

Configure MCU Peripherals 

with STM32CubeMX MCU peripheral access 

with EC Driver Blocks

Generate Code, 

Create Executable 

From Simulink

Generates Code 

Using 

STM32CubeMX

Download Application 

Using 

STM32CubeProgrammer

FOC Control Design 

with MCB Blocks
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基于 STM32 processor 的应用开发流程 —— 集成 STM32CubeMX

1. GUI 界面配置系统和外设时钟

2. GUI 界面配置开发板上的其他外设

3. 基于配置生成外设的初始化代码

4. 管理并下载依赖的固件包
STM32Cube Firmware packages

5. 自动生成启动代码以及链接脚本用
以构建可执行文件
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STM32 电机示例演示

Open-Loop Control of 3-Phase AC Motors Using 

STM32 Processor-Based Boards

电机开环控制

Closed-Loop Sensorless Field-Oriented Control of 

PMSM Using STM32 Processor-Based Boards

无感 FOC 闭环控制

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
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电机培训 - 5天实战课程

▪ 课程交付内容
– Simulink电机本体建模

– Simulink电机控制器设计和优化-从算法到模型

– 电机控制算法代码生成和硬件部署-从模型到C/C++代码

– 控制算法的确认验证（V&V）
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弱磁标定工程服务

工程支持
▪ 流程讨论

▪ 方法教学

标定工具
▪ 用户界面

▪ 按需定制

标定流程工具 数据可视化
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Thank you

© 2023 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See mathworks.com/trademarks 

for a list of additional trademarks. Other product or brand names may be trademarks or registered trademarks of their respective holders.
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