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Electric Motor: Classification

Electric 
motors

AC

Synchronous
PMSM (FOC)

BLDC (6-step)

Asynchronous

(ACIM)

Variable 
reluctance

Switched 
reluctance

StepperDC (brushed)

Universal
• PMSM: 3-phase permanent 

magnet synchronous motor

• ACIM: 3-phase induction motor  

Complex driving, 

Computation intensive, 

Requires 3-phase timer + sync’d ADC,

Limited computation need,

Basic ADC/PWM requirements

STM32/STM8
solutions

Software 

Development 

Kit (SDK)

Software 

Examples

Software 

Examples
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Wide Ranging Applications 3

INDUSTRIAL DRIVES
Pumps, HVAC, Pumps, Fans 

HOME
Appliances, Shades, Security Cameras, Vacuum

TOOLS
Drill, Saw, Grinder, Weed Wacker, Mower

MEDICAL
CPAP, Oxygen Concentrator, Hospital Bed, 
Wheelchair

TRANSPORTATION
Scooter, e-Bike, Fork-lift, Golf Cart, Elevator 

DRONES & TOYS
Inspection/Delivery Drone, RC Cars/Planes/Boats  

STM32™ Motor Control SDK v5.0
Plug and Spin with STM32Cube™



STM32 Microcontroller Products 
for Motor Control



STM32 portfolio positioning

15 product series / More than 50 product lines 

Notes:    : Cortex-M0+ Radio Co-processor,      : Cortex-M4 Co-processor      Advanced motor control timer included 

Ultra-low-power

Mainstream

Cortex-M0
Cortex-M0+

Cortex-M3 Cortex-M4 Cortex-M7

High-performance

Wireless

Cortex-M33 A7, Dual-A7
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new!



STM32F3: Shaped for Motor Control 6

High performance 72MHz ARM  
Cortex-M4 with FPU

Equipped with advanced Motor 
Control timer(s)

Rich advanced analog integration 
and optimized for the control loop

From 32 KB to 512KB flash memory 
in a wide range of packages

Fast 
12-bit 

ADC
5Msps

Interconnect
BUS Matrix

Control 
Loop

Booster
CCM-RAM

12-bit 
DAC

HW safety
SIL ready,

Class B,

Ultra Fast 
Comparator

(25ns)

85°C 
105°C

Op-Amp
with 7 gains

Extended
Temperature range



STM32 G0 MCU series
Efficiency at its best



STM32G0 Series Overview 8

Efficient, robust and simple, the STM32G0 series is able to support a wide 

variety of applications including three phase FOC sensor-less motor control

• 64MHz Arm® Cortex® M0+

• 16 to 512 Kbytes of Flash memory with the best RAM/Flash ratio

• Internal high speed clock with 1% accuracy

• Upgraded analog features, timer resolution up to 2xfcpu (7.8ns) and IoT ready with enhanced security 
features

• STM32CubeMX configuration and code generator tool

• STM32Cube Hardware Abstraction Layer library (HAL) and Low Layer library (LL) for maximum re-use 

and faster time to market

• X-CUBE-MCSDK motor control software development kit with graphical user interface and firmware 

library



Wider platform

Portfolio streeeeeeeeeetched for efficient budget applications

More memory and pin counts

QFN

LQFP

WLCSP

More packages

BGA

SO / TSSOP

512K flash
Big flash

Small package

8pin
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advanced motor control range



Access Line

Advanced features and solutions

• Arm 32-bit Cortex-M0+ core

• 1.7 to 3.6V power supply

• RAM maximization

• 1% internal clock 

• Direct Memory Access (DMA)

• Communication peripherals

• USB-C Power Delivery

• Timers up to 2xfcpu resolution

• Real Time Clock 

• I/O ports maximization

• ADC 12-bit Ultra-fast

• DAC 12-bit

• Comparators

• Safety features 

• Advanced Security features

17

motor control improvements



STM32 G0 product lines

Communication Peripheral:
USART, SPI, I²C

Multiple general-purpose 
16-bit timers

Integrated reset and brown-
out waming

DMA channels

2x watchdogs 
Real-time clock (RTC)

Integrated regulator
PLL and clock circuit

Main oscillator and 
32 kHz oscillator

Internal RC oscillators
32kHz , 16 MHz 

-40 to +85 °C

Low voltage 1.65 to 3.6 V
(Value Line: 2.0 to 3.6V)

Temperature sensor

Common peripherals 
and architecture:

ARM Cortex-M0+
64MHz

0.93 DMIPS/MHz

STM32G0x1 – Access Line (ex: STM32G071)

Up to 

80KB 
SRAM

Up to 

512KB 

Flash

STM32G0x0 – Value Line (ex: STM32G070)

Up to ç-

80KB 
SRAM

Up to 

512KB 

Flash
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MPU

STM32G0+11 – Access Line & Encryption (ex: STM32G081)

Up to 

80KB 
SRAM

Up to 

512KB 

Flash

2x Comp

2x 12-bit 
DAC.

1x16-bit

Timer
>100MHz

12-bit 

ADC 
2.5MSPS

CAN-FDUSB-PD AES

TRNG

1x 16-bit 

MC Timer
>100MHz

2x Comp

2x 12-bit 
DAC

1x16-bit

Timer
>100MHz

12-bit 

ADC 
2.5MSPS

USB  

OTG 
2.0 FS

USB-PD

12-bit 

ADC 
2.5MSPS

CAN-FD

USB  

OTG 
2.0 FS

1x 32-bit 

Timer

Securable

Memory
Area

Securable

Memory
Area

U
p
 t
o
 +

1
2
5
°C

On some part-numbers

motor control key features

1x 16-bit 

MC Timer
>100MHz

1x 32-bit 

Timer



STM32 Motor Control Ecosystem



2002 2005 2008 2009 2011 2013 2014 2016 2018

ST9ST9

ST7FMCST7FMC

8/16-bit 
MCU for 

ACIM with 
dedicated

library

8-bit MCU for
MC scalar and 
6-step control 
with MC HW & 

SW kit 

32-bit CM3 
MCU & 

sensor-less 
FOC library 

v1.0

8-bit MCU 
& MC kit 
for scalar 

and 6-step 
control

FOC SDK 
v3.0 - dual 
motor FOC 

control
& MCWB

FOC SDK 
v3.4 - new 
analog & 

HW 
accelerator

FOC SDK 
v4.0 - high 
frequency 
Injection, 
MTPA, …

FOC SDK 
v4.3 - Motor 
Profiler, One 

Touch 
Tuning, Start-
up on the fly

FOC SDK v5.0
STM32Cube 
compatible & 
Simplified FW 
architecture

17 years of 3-phase motor drives 13

1st

STM32 
SDK

New  
series 

added !!

11 years of STM32 motor control SDK

2019

FOC SDK v5.3 
Added support 
for L4 series 
and new G0 

series



Silicon

3

Motor 
Control 

SDK

ST Motor Control Ecosystem
3-Phase Motors ST PMSM FOC – v5.x

HW boards

FW lib

GUI

…

MX

Library

Motor Control Suite
Online tool to select and bundle collateral

Workbench
PC SW GUI

Full customization and 
real time communication

new 

tool

new 

series



Motor Control Suite Overview

• ST-MC-SUITE is an online tool that provides easy access to motor-control 
resources in the STMicroelectronics MCU ecosystem, including STM32 and 
STM8

• Today the focus is on PMSM (Permanent Magnet Synchronous Motors) 
controlled in FOC (Filed Oriented Control) mode, others coming soon!

• Main features

• Browse both STM32 and STM8 STMicroelectronics MCU motor-control resources 
such as hardware tools, software packages, documentation, and videos

• Select motor-control materials such as documentation and links to hardware tools, 
software packages, and videos and then download them as a bundle (zip file) 

• Save motor-control setups as combinations of software packages and hardware 
tools most relevant for the development of the target motor-control applications
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Motor Control X-CUBE-MCSDK v5

New STM32 series added

• STM32 L4 and F7 series (v5.2)

• STM32 G0 series (v5.3)
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STM32 / STM8 
Motor Control SUITE
Introduction
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Open your web browser and go to:
https://www.st.com/st-mc-suite/home

select “OK, let’s get started”
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select “a motor control development …”

click on the pulldown
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select 
“BLDC/PMSM”
and
“Vector Control”
then click
“Search”

other options 
coming soon !



21

select 
“Software + Power & 
Control”

other options are
“Software + Kits”
“Software + Inverters”
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select desired 
software collateral

select “Add to setup”
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select control board 
by choosing the 
Family:
“STM32G0”

select desired 
collateral

select “Add to setup”
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select power board
“STEVAL-IPM05F”

select desired 
collateral

select “Add to setup”
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Give your setup a 
name and description

select “Save setup”
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select 
“My Bundle”

Select “Download 
ZIP file”

Enjoy the bundle!



Releasing your creativity with the STM32 27

www.st.com/stm32

/STM32 @ST_World community.st.com


