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Electric Motor: Classification

Software
/ Development
S een Kit (SDK)

Synchronous

BLDC (6-step)

Variable ~ Software

reluctance Examples
Switched
reluctance
Asynchronous
DC (brushed) (AL Stepper
~ Software
T « PMSM: 3-phase permanent Examples

magnet synchronous motor

» ACIM: 3-phase induction motor

Limited computation need,
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Basic ADC/PWM requirements

Complex driving,
Computation intensive,
Requires 3-phase timer + sync’d ADC,

STM32/STM8
solutions




Wide Ranging Applications

Pumps, HVAC, Pumps, Fans

Appliances, Shades, Security Cameras, Vacuum

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

Drill, Saw, Grinder, Weed Wacker, Mower

CPAP, Oxygen Concentrator, Hospital Bed,
Wheelchair

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

" I Inspection/Delivery Drone, RC Cars/Planes/Boats
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STM32 Microcontroller Products
for Motor Control
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STM32 portfolio positioning

High-performance

arm |/ gg::zimg ! Cortex-M3/ Cortex-M33/ Cortex-M4 Cortex-M7 | A7, Dual-A7
- + " 1

"I Notes: @: Cortex-M0O+ Radio Co-processor, @: Cortex-M4 Co-processor @ Advanced motor control timer included
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STM32F3: Shaped for Motor Control wma

e

Op-Amp
with 7 gains

HW safety
SIL ready,
Class B,
Control
Loop
Booster
CCM-RAM

Fast

12-bit

ADC

5Msps
Ultra Fast
Comparator

(25ns)

Extended

Temperature range
85°C

105°C

Interconnect
BUS Matrix

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



STM32 GO MCU series

Efficiency at its best

| ‘ (;i( '/".'-
‘ ’ 7L
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STM32G0 Series Overview s

Efficient, robust and simple, the STM32GO0 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 loT 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

"I - X-CUBE-MCSDK motor control software development kit with graphical user interface and firmware
life.augmented “brary



Wider platform mmm

Lys
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Portfolio streeeeeeececeetched for efficient budget applications

Flash size (bytes) More memory and pin counts
A

Big flash

Small package 512K flash

512K

256 K
128K

64K8|

32K
16K

»  Pins

8 20 28 |32 48 64| 100

advanced motor control range

More packages

-

SO/ TSSOP

WLCSP

LQFP



Arm 32-bit Cortex-MO+ core

1.7 to 3.6V power supply
RAM maximization

1% internal clock

Direct Memory Access (DMA)
Communication peripherals

USB-C Power Delivery

Lys
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Access Line

Advanced features and solutions

System Up to 128-Kbyte

Flash memory

7-channel DMA

Up to 64 MHz
ARM Cortex-M0+ CPU

Memory Protection Unit

Power supply

1.2 V requilator Up to 36-Kbyte SRAM

P 30R

20 byte backup registers

Xtal oscillator

e D Nested vector interrupt

Controller (NVIC)

BOOT ROM

Internal RC oscillators
32kHz (+/-5%) + 16 MHz (1%)

Il

SW debu
2 2xSPI (FS)

AHB-Lite bus matrix |

APB bus
Encryption 1XLPUART
AES (256-bit)
2FC
True RNG {SMBus, PMBus, Fast

Mode Plus)
usB PDI

FLL + Prescaler

4xUSART
(2x with LIN, smartcard,

IrDA, mod trol
Clock control modem control)

RTC/AWU

Systick timer
Control

1x16-bit Motor C. timer
fmax > 100Mhz

2x watchdogs
(indepandent and window)

(Power Delivery Interface :
inel. BMC + PHY)

T R ey
(CRC) 1x 12-bit ADC SAR
16-channels / 2.5MSPS
1 x 12-bit DAC 2ch.

60 VOs on 64 pins

4 PWM + 3 compl.

5x16-bit timer
2 PWM each
one with fmax > 100Mhz

2x Low Power timer

motor control improvements

N\

~

- Timers up to 2xfcpu resolution

7

Real Time Clock

~
7

I/0 ports maximization

7
\

N\
7

ADC 12-bit Ultra-fast

. DAC 12-bit

- Comparators
\e———————————————————————————————————————————————————
IR DR R I ™Y
- Safety features

T

+ Advanced Security features

\

\




_ STM32 GO product lines

64MHz motor control key features

0.93 DMIPS/MHz

MPU

Communication Peripheral:
USART, SPI, I12C

STM32G0x0 — Value Line (ex: sTM32co7o)

Up to Up to ¢- 12-bit
512KB 80KB ADC

Multiple general-purpose
16-bit timers

Integrated reset and brown-
out waming

Flash SRAM 2.5MSPS

DMA channels STM32GO0x1 — Access Line (ex: stms2cor1)

Up to Up to 12-bit 2x Comp 1x 16-bit 1x 32-bit 1x16-bit USB Securable
2x watchdogs 512KB 80KB ADC 2x12-bit || MC Timer E e Timer USB-PD oTG CAN-FD Memory
. SRAM 2.5MsP DAC 100MH 100MH 2.0FS
Real-time clock (RTC) lasl] BUEFE >100MHz >100MHz Area

Integrated regulator
PLL and clock circuit

Up to +125°C

STM32G0+11 — Access Line & Encryption (ex: stms2cos1)
Main oscillator and 2xComp | 1x 16-bit 1x3obit | 1x16-bit USB Securable P
i 2x12bit | MCTi : Ti USB-PD oTG CAN-FD | ™
32 kHz oscillator Vo 00N Timer L POEE s TRNG
Internal RC oscillators
32kHz , 16 MHz
-40 to +85 °C
Low voltage 1.65t0 3.6 V
(Value Line: 2.0 to 3.6V)

‘ . On some part-numbers
Temperature sensor
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17 years of 3-phase motor drives

11 years of STM32 motor control SDK

2002 2005 2008 2009 2011 2013 2014 2016 2018 2019

LY
-]

32-bit CM3 }8-bit MCU
MCU &
sensor-less

8/16-bit 8-bit MCU for
MCU for MC scalar and
ACIM with  6-step control

FOC SDK
& MC kit v3.0 - dual
for scalar motor FOC

FOC SDK FOC SDK FOC SDK
v3.4-new v4.0-high v4.3 - Motor
analog &  frequency  Profiler, One

FOC SDK v5.0( FOC SDK v5.3
STM32Cube | Added support
compatible & | for L4 series

dedicated  with MC HW & | FOC library fand 6-step control HW Injection, Touch Simplified FW | and new GO
library SW kit v1.0 control & MCWB accelerator MTPA, ...  Tuning, Start- architecture series
up on the fly

New

series
added !!

Lys
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ST

Motor Control Ecosystem
3-Phase Motors ST PMSM FOC - V5.X

Online tool to select and bundle collateral

Motor Control SuiteJ

Tools

K

e
G
STM32CubeM

4 Library

®
STM32Cube

L

\

Workbench )
PC SW GUI
Ao Full customization and G U I \
\_ real time communication y
4 N\
it St FW lib
® 0 A /
g _/
4 N\
me}gﬁ,z HW boards
\_ _J
" High a;:wl::vrc\;oltage | | 8bitand 32bit MCUs o
NI ¥ Silicon
\ "\., A N o/ )

Motor
Control
SDK




Motor Control Suite Overview

- ST-MC-SUITE is an online tool that provides easy access to motor-control
rSe_I§I§)/|Lérces in the STMicroelectronics MCU ecosystem, including STM32 and

« 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

57
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Motor Control X-CUBE-MCSDK v5

New STM32 series added

« STM32 L4 and F7 series (v5.2)

« STM32 GO series (v5.3)



STM32/ STM8
Motor Control SUITE

Introduction
‘,’ life.augmented @
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Open your web browser and go to:
https://www.st.com/st-mc-suite/home

©el O e ="
‘y e SpRerica @@ sTM32 STM8 Motor Control Suite Q@ “|

|
ST-MC-Suite > Home |

&7 hitps:ffwww st com/st-me-suite/home/#findex P - & & srmcsne

©® O &6 g [ %]

Browse motor control Create and download a Save motor control setups
resources bundle
ST-MC-Suite allows you to browse ST's ST-MC-Suite allows you to select motor ST-MC-Suite allows you to save mator
MCU (STM32 and STM8) motor control control materials (documentation and control setups as combinations of
resources (hardware tools, software links to hardware tools, software software packages and hardware tools
packages, documentation and videos). packages and videos) and download most relevant for the development of
them as a bundle (.zip file). your maotor control applications. \

select “OK, let’s get started”

'® Stow me how it works K, let v




What are you looking for ?

am looking for.

click on the pulldown

Close Search

Metor Control Generic Documents & Videos

a list of relevant documents and videos 1o increase my motor contral knowladge

Matar Conirol Solutions

[ a motor control developrment envircnment to shorten my product time to market ]

select “a motor control development ...”

lite.augmented



What are you looking for ?

arti [poking for
a motor control development environment to shorten my product ti... ~

| select
Which Criteria ? e B LDC/PMSM i
Vector Cntrol (F00) “Vector Control”

then click
“Gearch”

other options
coming soon !




‘7] — (@@ sTM32 STM8 Motor Control Suite (£

ST-MC-Suite > Home > Finder

Results for : Motor Control Sclutions for BLDC / PMSM - Vector Control (FOC)

= Choose a development setup option to browse the carresponding hardware and software resources

O Narrow your search

ware + MC Kits Software + Inverters My Setups (0 )

STM32/STMB Centrol boards + Power boards.

- -
ni-l n - .:‘.
s

Save setup

Embedded Software Packages

Hisast fifters 9 Actions Name Description

.augmented

select
“Software + Power &
Control”

other options are
“Software + Kits”
“Software + Inverters”




Results for : Motor Control Solutions for BLDC / PMSM - Vector Control (FOC)

Reset filters 0 Actions

Close

Name

X-CUBE-MCSDK

Description

DB3548 ST

New search

Description

PMSM FOC library ta dive one or two motors

Associated Docurnent(s) (3 / 13 selected )

categary

Product Specifications

Application Netes

ntrol and

ds Application Notes

User Manuals

User Manuals

version

1.0

Ecosystem

STM3Z

size

159 KB

660 KB

322 KB

My Bundle [l (3)

1/3 selected for current setup

Lys
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select desired
software collateral

select “Add to setup”



Results for : Motor Control Solutions for BLDC / PMSM - Vector Control (FOC)

Reset fiiters 42

Search

Actions

STM32G0

Close

Namg

Description

Gonnactions:

MC

category

Product Specifications

User Manuals

Presentations

Presentations

Associated Document(s) ( 2 / 28 selected )

Technica| Notes & Articles

Family

STM3260

version

Gomponents

STM32G0E

=]
@

amB

6/0KB

]

[

a

Reset filters 4D

Actions

Connector Power

Output voltage
range

Ipeak

Components

Lys
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select control board
by choosing the
Family:

“STM32G0”

select desired
collateral

select “Add to setup”



Results for : Motor Control Solutions for BLDC / PMSM - Vector Control (FOC) New search

Quiput voltage

Resst ﬁherS O Actions Mama Connector Power range Ims
: Q
Search Sl Add tosetup 1660 DE:125-400 )
Al Add to'setup 2000 DC125-400 0
MG 100 DC20-790 025
power (watt(s)) :
STEVALIPMOSE MG 500 DC:125-400 3

Assooiated Docurnent(s) ( 5./ selected )

O Description category version

minimum voltage (volt{s)) :

®
h Product Specifications 40
3
maximum voltags (volt{s}) a User Manuals 30
[ ]

Board Manufacturing
Specifications

= @ Eill of Materials 20
Close
O
e B Schematic Pack 20

Lys
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size

TMB

225KB

170 KB

466 KB

Companents

STGIPNIHEDA

STGIFSCHE0TS-L

select power board
“STEVAL-IPMO5F”

select desired
collateral

select “Add to setup”



(ersetupiscompleie.wouldybullketosavait? \ e Give your setup a

Setup Rame

o e name and description

S=tug desoiiption

Opticnal : Efficent and Robust

O ) select “Save setup”

Lys
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Warning: this bundie’s contents will be lost if you clean your Intemet browser's cache or if you switch to another browser

Your bundle is ready !

Clear bundle

Control Boards
Embedded Software Packages

Power Boards

Estimated bundle size : 33 MB

select
“My Bundle”

Select “Download
ZIP file”

Enjoy the bundle!
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Releasing your creativity with
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Ei1/STM32 1 @ST World

www.st.com/stm32

>¥ community.st.com
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