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« STMicroelectronics Company Overview

» STM32 Microcontroller
e STM32 Portfolio
 STM32 Ecosystem

« ST Portfolio behind STM32...
e Sensors
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Company Presentation



* Aglobal semiconductor leader

2017 revenues of

® Research & Development
® Main Sales & Marketing
® Front-End

® Back-End

Ly

life.augmented

Who We Are

Approximately 45,500 employees worldwide

Approximately' 7,400 people working in R&D

11 manufacturing sites
Over 80 sales & marketing offices

As of December 31, 2017



Where You Find Us

Making driving safer, greener :
and more connected . .
Making homes smarter, for
better living, higher security,
: 5 and less waste

Making everyday things | | Tt e
smarter, connected and - Enabling the evolution of industry
more aware of their towards smarter, safer and more

surroundings efficient factories and workplaces

e S

Enabling cities to make more of
available resources

Lyy
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Product Family Focus mm

The leading provider of products and solutions

for Smart Driving and the Internet of Things

Discrete & -
Power @ ® O

Transistors

ASICs

e, : ; I
Dedicated - | : : L
Automotive ICs ﬁ /\ : Q Imagiﬁgescé?]lgz;(si
. O Smarrt (557 l
’

O_L i, Digital
6—

General Purpose &

4 N —O
Analog, Industrial & :
Power Conversion :D— Tf J j m SecuErEIL\/IRCOUI\j
1 :

ICs

----------------------------------------------------

Portfolio delivering complementarity for target end markets, and synergies in R&D and manufacturing

Lyy
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Flexible & Independent Manufacturing

Morocco “#&

PhiIippinesiE

'_=' Front-End

‘ Back-End
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Partners with Our Customers Worldwide mm

over 80 sales offices

in 35 countries




An Unwavering Commitment t0 R&D mm

As of December 31, 2017
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The world Today

a5 "I‘I.-; A

R OA10011
' -r-_h:ii‘i}: 11(!!13111011 1 ' '




Microcontrollers
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STM32 ?




Computing History

1971

19s Century

17s Century

Blaise Pascal (1623-1662)
Machine de Marguerite Périer

Analitycal engine

Musée Henri-Lecoq, Clermont-Ferrand

Calculator

Lyy

lifz augmertse



A Standard 1s born!
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1971 2007
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STM32 are based on Cortex®-M cores

ARMCORTEX

rocessor Technology

FRIETL

Binary and tool compatible




MCUs portfolio

Flash (bytes)

A

o @-bit Core x

IM oo STM32 H7 - Cortex-M7
STM32 F7 - Cortex-M7
512 K | STM32 F4 - Cortex-M4
STM32 F3 - Cortex-M4
256K |- STM32 F2 - Cortex-M3
STM32 F1 - Cortex-M3

128 K STM32 FO - Cortex-M0  ARMCORTEX

T =) Gl =Tt o Tt e )
sgeor [echndlog,

8-bit Core PPl STVi32 L4 - Cortex-Md4
STM32 L1 - Cortex-M3

STM8S Mainstream B STM32 LO - Cortex-MO+ /
Y& STMSA Automotive

32K

STMS8L Ultra-low-power

»
»

Features



Key Milestones to Remember

xR
years of
STM32

1st Mixed Signal Ultra-low-power
DSP + Analog Cortex-M4
STM32F3 Cortex-M4 World 1st

Cortex-M7

Entry Cost
Ultra-low-power

#1
Performance
2020 CoreMark™

g BTN LY

1st High Perf. #1 ULP
Cortex-M4 253 ULPBench™
168 MHz
1st High Perf.
World 15t 120 MHz, 90nm

Cortex-M
Ultra-low-power Entry Cost
World 1st STM32 F2 STM32F0

Cortex-M MCU Cortex-MO

2007 2009 2010 2011 2012 2013 2014 2015 2016-17

lifz augmertse



Broadest 32-bit MCU product portfolio

DMIPS Ultra-low-power Mainstream High Performance

B
=
o

856 DMIPS

75

177
ULPBENCH"

An EEMBC Benchmark

3
=]
(5]

135
ULPBENCH"

An EEMBC Benchmark

-
=]
(]

=y
oD

‘ 'I CoreMark 75 93 273 106 177 245 398 608 1082 2010

lifz augmertse



STM32 portfolio : Rich , Affordable , Structured

As of 2016, A wide choice of products

High-performance /
lI
_______________________ .l’______________/__________________________________________________.
© ©
l’ ’I 1
/| 72 MHz \
\‘\/

Mainstream )
E 48 MHz
! 38 DMIPS
/’
Ultra-low-power ;
! 32MHz
,l
___________________ _‘l
/ Cortex-MO
! Cortex-MO+

lifz augmertse
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/216 MHz
462 DMIPS

I
/180 MHz
225 DMIPS |

1

4
{
4
1

7

120 MHz
150 DMIPS /
!

! 72 MHz
61 DMIPS ! 90 DMIPS
Y e
1
1
1
1
’
’
,I
32 MHz /80 MHz
33 DMIPS / 100 DMIPS
7
i !
1
Cortex-M4 Cortex-M7
]
1

I
26 DMIPS
______________ Ll
1

Cortex-M3
1
1



High integration, high performance with large memor

STM32H7x3 — Block diagram

y size, 3 X power domains

and compatible with the STM32F7 (non-DSI) on common

packages

Cortex-M7
400 MHz
DP-FPU

MPU
ETM
2x16KB Cache

Embedded memories

Up to
2-Mbyte Flash
Dual Bank

4KB Bckup RAM
192KB RAM TCM
4KB Debug RAM

Analog
3 x 16-bit ADC,

Up to
864KB byte RAM

Master DMA, 2 x
DMA and BDMA

Security

Crypto/Hash(*)
TRNG, anti
tamper, ROP, PC-
ROP, Security
services(**)

2 X comparators, 2 X op amp
1 x temperature sensor

Timers

Debug

ETF, DAP

Amb.Temp. range
= -40 + 85C (standard)

22 timers including:
2 x 32-bit advanced timers
5 x 16-bit LP timers
1 x High Res. TIM
12 x 16-bit TIM
2 X W/D

Memory Interfaces

FMC (SDRAM, NOR, NAND)

Q-SPI
2xSD/SDIO/MMC

Display/Graphic

TET LCD Controller I/Os

Up to 168 I/Os

Backup
RTC, Tamper
Power Supply
LDO, USB req,

Chrom-ART Accelerator™

JPEG codec

4xSAl, DFSDM (8 ch./4filters),
3x12S (Mux w/ SPI),
SPDIF-RX, 2 x 12-bit DAC

2XUSB OTG (1xHS, 1xFS),

6XxSPI, 4xI2C, 1XTT/FD-CAN, 1xFD-CAN
AXUART+ 1xULP UART, 4XUSART, Ethernet, MDIO,
HDMI-CEC, SWP, DCMI (camera)

£ i ; (*) : optional — dedicated CPN, STM32F753

litz.augmertse () available in 2018



Where You Find Us

B e — .\ —=g = r;:n : E
Making driving safer, greener A
and more connected - .
Making homes smarter, for
) better living, higher security,

and less waste

Making everyday things
smarter, connected and
more aware of their
surroundings

Enabling the evolution of industry
towards smarter, safer and more
efficient factories and workplaces

=
Enabling cities to make more of
available resources

Lyy
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Our Vision

ST stands for
life.augmented

Everywhere
microelectronics make
a positive contribution
to people’s lives, ST is

there




Application Strategic Focus

The leading provider of products and solutions
for Smart Driving and the Internet of Things

| B More
' ~~ | connected

= Greener
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STM32 Microcontroller
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&

Success with an open Platform

> 2 Billions STM32

1.5 billion STM32
embedding
. your
innovations

> 700 000 kits in the Field

i
I~

> 100 000 yearly STM32CubeMx download

S r Releasing your creativity

Open source
* Robust, Tested, Field proven , Maintained and OPEN source Firmware

« The most permissive and protecting licenses
» A vast choice of Development Environment

* Open Hardware - ARM based



STM32 Ecosystem

MCU updates - DFAEs - Oct'17



What is MCU Ecosystem ?

All collaterals required to develop with an MCU

Hardware Software
Development Development

Tools Tools Open source

 Evaluation boards  Configuration Tools
 Debug and Programming Probes | « Development & Debugging Tools

Ecosystem Partners

Embedded Software Informatipn and
* Drivers Sha”ng

« RTOS e : » Web site
 Stacks and Application Bricks « Product selectors

Communities & Social Media

ST-designed

Lyy
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STM32 ecosystem

STM32 Nucleo boards Discovery kits

RN | " i . .
) CL%& %3s AL ‘ = 3
X |I,4I‘: s iy
Hardware ; i B
tools

Nucleo-32 Nucleo-64

Flexibility prototype

T T —TT1
W

Creative demos Full-feature evaluation

- ~ - - L

SR ‘E:-r.—q , H ] cPnE Coation . .
. P P AN o
Software Al e — — +]
I CEE -0 I
tools e | Uil i ;
= Free IDE || ll'|l'|'!HfH : |
Configure and generate code

Compile and debug Monitor

N STM32Cube and CMSIS and
FULEEEIL 2 Std libraries mbed SDK
STW3Z Java
CODE
Embedded software

%o ARMmbed @

MATLAB
SIMUTINK
High integration Average optimization Low optimization Low optimization
r low partability 5TM32 portability ARM portahility large portability
lifz augmertse

Virtual machine
and models

A 4

Mote * Available on STM22F0 anc STM32L0 anly



Development tools Overview

Evaluation STM32 Nucleo Third-party

ST R || Dliscouan (s boards expansion boards

From full
evaluation to
open hardware

Flexible Key feature Full feature Functionality
prototyping prototyping evaluation add-on

www.st.com/stm32nucleo www.st.com/stm32discovery www.st.com/stm32evaltools www.st.com/x-nucleo

©O OO

Viove
Actuate

®

@@@&0@@

Kys )
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Latest Discovery Kits

STM32 F7

@ Ve R

MB1274 B01
2164700003

o player

MB1166 A-01
2160500081

Clic: 200 MHz

B-L496G-CELLO1A B-L475E-I0OTO1A B-LO72Z-LRWAN1

lifz augmertse
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Discovery Kits portfolio

32F0308DISCOVERY

STM32FODISCOVERY

32F072BDISCOVERY

STM32VLDISCOVERY

STM32F3DISCOVERY

32F3348DISCOVERY

32L0538DISCOVERY

32L100CDISCOVERY

32L152CDISCOVERY

32L476GDISCOVERY

32L496GDISCOVERY

32L4R9IDISCOVERY

STM32F030

STM32F051

STM32F072

STM32F100

STM32F303

STM32F334

STM32L053

STM32L100

STM32L152

STM32L476

STM32L496

STM32L4R9

* E-paper
LCD
oTG 3 LCD
Color LCD Add-on
*
e 240x240 (optional)
Color Amoled Add-on
*
oTG 360x360 (optional)

Proprietary Mbed
Proprietary
Proprietary
Proprietary
Proprietary
Proprietary Mbed
Proprietary
Proprietary
Proprietary

Proprietary Mbed OS

Arduino Uno,
Pmod, STmod+,
MikroBus, Grove

Arduino Uno,
Pmod, STmod+,
MikroBus, Grove

www.st.com/stm32discovery




Discovery kits portfolio

STM32FADISCOVERY  STM32F407 Proprietary
32F411EDISCOVERY STM32F411 oTG * Proprietary
* Color LCD Add-on .
32F412GDISCOVERY STM32F412 OoTG 240x240 (optional) Arduino Uno
32F413HDISCOVERY ~ STM32F413 oTG * CZ()A[((;;;Z:OD WiFi Arduino Uno Mbed OS
Color LCD Add-on .
32F429IDISCOVERY STM32F429 OoTG QVGA (optional) Arduino Uno Mbed OS
Color LCD Add-on .
*
32F469IDISCOVERY STM32F469 OoTG 800x480 (optional) Arduino Uno Mbed OS
Arduino Uno,
32F723EDISCOVERY ~ STM32F723  OTGHS * Color LCD Add-on Pmod, STMod+,
240x240 (optional) MikroBus. Grove
32F746GDISCOVERY  STM32F746  OTGHS * 04053'8;;7(:2'3 Ethernet Arduino Uno Mbed OS
32F769IDISCOVERY ~ STM32F769  OTG HS * C;Ag;kgo') Ethernet Arduino Uno Mbed OS

"I www.st.com/stm32discovery

lifz augmertse



Discovery kits portfolio

LoRa, Sigfox, WMbus Arduino Uno,
' B LO72Z-LRWAN1 STM32L072 All-in-one low-power wireless node AMA-battery operation ST Morpho Mbed OS

BLE, SubGHz, NFC, WiFi,

Alli loT node with | Sensors (digital microphone, Arduino U
B-L475E-IOTO1A STM32L475 c_(I)rr]l-r?;cetiv? gomﬁlrivvlva c;v;}][;?r\:ver 9-axis navigation, pressure, r L;,'nm% d no, Mbed OS
87 y 9 humidity, temperature,

proximity/gesture detection)

7.2Mbps downlink,
) _ Worldwide Cellular IoT node 5.76Mbps uplink,
P-L496G-CELLO1 STM32L496 2G/3G pentaband eSIM and MicroSIM,
3-month dataplan included

Arduino Uno,
Pmod, STmod+,
MikroBus, Grove

300Kbps downlink,

Worldwide Cellular IoT node Arduino Uno,

P-L496G-CELLO2 STM32L496 LTE cat M1/ cat NB1 / EGPRS <1l EEe U, Pmod, STmod+,
taband szl &l MlchSIM' MikroBus, Grove
pen 3-month dataplan included '
4 N
LoRa I-CUBE-LRWAN LoRaWAN-compliantsoftware expansionfor STM32Cube
= L J
f Y
' sigfox| X-CUBE-SFOX Sigfox-compliant software expansionfor STM32Cube
\ g
X-CUBE-CLOUD Cloud connectors as expansion for STM32Cube (Amazon Web Services, Microsoft Azure, IBM Watson)

"I www.st.com/stm32app-discovery

lifz augmertse




Evaluation boards portfolio

STM32072B-EVAL  STM32F072 |STM32L073Z-EVAL STM32L073 | STM3220G-EVAL STM32F207 | STM32746G-EVAL  STM32F746

STM32091C-EVAL STM32F091 |STM32L152D-EVAL STM32L152 | STM3221G-EVAL STM32F217 | STM32756G-EVAL  STM32F756

STM32100E-EVAL STM32F100 |STM32L476G-EVAL STM32L476 | STM3240G-EVAL  STM32F407 | STM32F769I-EVAL  STM32F769

STM3210E-EVAL  STM32F103 |STM32L4RII-EVAL STM32L4R9 | STM3241G-EVAL STM32F417 | STM32F7791-EVAL  STM32F779

STM3210C-EVAL  STM32F107 STM32429I-EVAL  STM32F429 | STM32H743I-EVAL STM32H743

STM32303E-EVAL STM32F303 STM32439I-EVAL  STM32F439 | STM32H753I-EVAL  STM32H753
STM32373C-EVAL STM32F373 STM32446E-EVAL STM32F446
STM324791-EVAL  STM32F479

CHH LLO OO OO

Lyy
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STM32 Boards contribute to Communities

41 23
I\a/\ EEB Boards Expansion
e (full list here) Boards
( )
% Boards Expansion
(full list here) Boards
ARDUINO (libraries) ( )

lifz augmertse
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Software tools

2 1AR Embedded Workbench IDE
Fie Edt View Project Smulstor Took Window Help

binky - Debug v

DS H@ S| s BR| o o[k

” j
Fis B Z Loop forever.
& @esglet0n aite()
-8 Dbitband- Debug - J ﬁ = =
New v P nport | Sove st | 24 Conple v | @ Commt v ) Revsons | © N | (e rhedipcizes #
‘}—Eﬁgmk)"Dehua 7 /7 Turn on the LED. = 4
Source = // Program Workspace e =
|Leeeorem vearkcy mainp x| mancop eagand
Il lolinkrc 1| GPI0_PORTE_DATA R 1= 0x02; B8] Frogams T He‘]lc u‘[‘ “he TexcD p
| startup_ew..  * @ [ AD7450_example Functon printf - prnt formatted utput
| (21 Output s [ Defouit Program sinclude |[ia¢ prasz(cons .
(Pooot_eagle -De..- /7 Delay for a bit. :% m&m;;w . c —
|- B epld_gpio-Deb..- s ! il TextlCD lcd(plS, pI6, FLT, B8, B9, D20V // 13, €, dded?
|- D enet_wip - Debug- forfulloop = 0; wiloop < 2000007 ulLoop: e Coomnde | .
(Penet ptpd-Deb...- { @ [ MorseGenerator i E
1= B enet_uip-Debug - } [ vorr_est s
tservces Heloi
Dopio_tag - Debug- P st
Ohello-Detug - ¥ /¢ Tugn ot the EED. 3 1PCiert.seloied
v el bt o o] |y [ e
(53 Textd
| Messages ) menn
"
[ vodsfenelsiodensisrest =
) Websocet_wiy_Helovor || < 5
T | (3 wetemial - - =
2 vigo i cc3000 ‘Compile output for progean: Text1CD_HelloWorld om0 | varongss | wiont |
ld [Tool Output [Debug Log [Breakpoints & [ ey mpstartdemo [ Descioten e aab | Resaree | i | oo |
Errors 0, Warnings 0 [ 4 Varisble T was dedared but never referenced Tnt main.pp. Line: 9, Col: 8
| Success! ‘Build Detais
v
| nu | w5 | 5|0

Partner IDEs STMStudio

Compile & Debug Monitor

- \

ARMKEIL

Micracantrolier Taols

El=tollic | | FISYSTEA CooCox

J

cilPn0G

\_ Free

TASKING \

- )

KEELABS ARMmbed

SEGGER
Embedded Studio

IDE

AN J




Free software tools

o5 Microsoft

BCG Eclipse-based toolset SW4STM32
www.openSTM32.org

&>

a Premium toolset_ TrueSTUDIO = = == Vricrosof
www.atollic.com 7‘

e == B® Microsoft
Online development & community ———— &
www.mbed.com e ‘

ARMmbed

Free licenses for
STM32F0/ LO 2% Microsoft
(no code size limit)

ARMKEIL Premium toolset MDK-ARM

Microcontroller Tools

www.keil.com/st
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STM32Cube

* STM32Cube, a 100% free solution to ease your life, that combines:
* A PC software configuration tool
« STM32 embedded software bricks
* Deployed on whole STM32 portfolio

STM32Cube MX
Configuration tool on PC

STM32Cube

STM32Cube
(HAL)

C code generation
for initialization,
according to user choices

lifz augmertse



STM32CubeMX

[l smezca

« STM32CubeMX, microcontroller === e

. N E:::,l:::wnmlwt«:,unm|mmammmmﬁm‘
configuration, step-by-step
» Step 1: Select the microcontroller e
« Through easy filtering capabilities =
b Step 2: Conflgure the m|CrOC0ntrO”er Eﬁg e Fm:;ww A»;
« Pinout wizard = | QF"’M —-
« Clock tree wizard e e
» Peripherals and middleware wizards e — i:ii “” s :
. . [~ s+ STMFR7/ALT STWazFITZaT. LoFPisa —— P } =
e Power consumption wizard? e EEEE— .

« Step 3: Initialization code generation

» Generates! code for your favorite IDE

 Works with STM32Cube Embedded
software offer !

r 1: Today on STM32F0, F2, F3, F4 and LO. Deployment ongoing

life.agmertsc  CNS 2018 - Catania 21/02/2018



STM32Cube

[Configuration -
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STM32 Open Development Environment

ftware

[HAL)

boards

5TM32Cube

expansion

STM32Cube
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STM32Cube: STM32CubeMX

Step by step:

« MCU selector
* Pinout configuration
* Clock tree initialization

* Peripherals and middleware New Project
parameters

Load Project

» Code generation Help

» Power consumption calculator

v
Start ject
G7

life.agmertsc  CNS 2018 - Catania 21/02/2018




STM32CubeMX: MCU Selector

— -_— ]

. . . £ l
.
Easy Optional filtering:
Type of Board : MU Series ;.
<] (A ~ [a .
. e < e
) New Project - Initialize all peripherals with their default Mode I
" [ T‘k‘ Peripheral Selection Boards List: 90 Items
. S e rl eS s gtiSelecics ——— | Peripherals Mb  Max Type Reference My
MCU Filters % Accelerometer [l 2| MNudeo1s NUCLEO-F303ZE [STM32F3032ETx .
Analog 1/0 0 | Nudeoitd NUCLEQ F2072G STM32F20726Tx F
Arduing Form Factor 0 uceo 144 NUCLEG F42921 STM32F4252ITx
Audio Line In [} udeo 14 NUCLECF4362E STM32F4462ETx
Part Humber Siarch 5 Audio Line Out 0 udleo 145 NUCLEO+74626 STM32F7462GTx
= = Button 0 udleo 145 NUCLEOF76721 STM32F7E72ITx
[ ] L I n e z 3 cAN 0 udeo 134 NUCLEQ F4127G STM32F41226Tx E
Q Camera (] uceo 144 NUCLEO-F4137H STM32F4132HTx I
Compass @ udeo 13 NUCLEC49626 STM32L4562GTx
Custom Farm Factor 0 udeo 145 N ECL3962GF STM32L4362GTF
Digital 1/0 0 udeo 134 EO-LaR5zZI ETM3ZLAREZTx
Eeprom (@] udeo 144 NUREQ F7227E STM32F7222ETx
Ethernet @] udeo 44 NUQNEG-H7437T STM33H7432Tx e
Flash Memery 0 ucleo32 NURECFO42K6 STM32F042KETx
® aC ag e - - ucleo32 NUCRECFO31K6 STM32F031RETX
Gyroscope [F1 ludea32 NUCEEO-F303K3 ISTM32F303K8Tx
DA 2| Nudeo32 Nuclio1031Ke STM32L031KETx
Joystick udeo32 NUCLEE01K3 STM32LOTIRAT
Lcd Display {Graphics) F uceo3z NUCLH-L 432KC STM32L432KCUxX
. - Lcd Display (Segment) & ucleosd NUCLER-FO30RE STM32F030RBTX
. Lt / Led 0 udeos4 NUCLEQ-FO70RB [STM32FO70RETX
; Light Sensor [l ucleod s NUCLEQFO72RE [STM32F072RETx
i P e rl p he ral S P".CE i & ® y Card @ udeosd NOCLEQRFOSIRE ETMEZFO9IRCT
00 10.9% I Microphone 0 ucleos2 NUCLECK103R8 STM32F 103RETX
10 From iito 168 Fotentiometer (@] ucleodd NUCLECR30ZRE STM32F302RETX
I Pressure Sensor @] ucleodd NUCLEC §303RE [STM32F303RETx "
1 168 Rs-232 0 ucleos4 NUCLEO-JB34RE STM32F334RETx
R5-485 ucleosd NUCLECROIRE STM32FA01RETX
e il RAM/SORAM lL:‘ udeost NOCLEOTR11RE STM32F411RETx
a 16334 0 ucleosd NUCLEC LfE3RE STM32L053RETX
[Temperature Sensor F udeo&d NUCLEC-L J2RE ISTM32L 152RFTx
Flash From 8 to 2048 (kifgtes) Touch Key Sensing F1 L Nudeos4 NUCLEC-FARSRE 5TM32F446RETx
r—) = 2 S Fact udleoss NUCLEOLARG STM32L476RGTx
3 2043 = =
Ram From 2 to 1056 (Byiks)
— /0 . pLuvE i3 R anda il s e e R
2 1056 . |active 1.1 LQFP4g 256 k... [32kB... 77 M8 ...
Freq. From 0 to.0 (MHz) lactive. 424 T550... 15 ke
[ 2 . |active 519 LQFP32 32kB... [4KBy... 25 M8 ..
L o . Iactive 754 LoFFG4 54 KE... B KBy... 55 48 ... _
L E=— PR T T T

Select STM32 serie act prod Package Select a board (Nucleo,

Disco, Eval)

v/
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STM32CubeMX: Pinout configuration

* Pinout from:
» Peripheral tree
e Manually

dpmy B EH L @ O [FkeeurentSnasPlacement 9 o O = @ 4 Fnd| <8 Q & Asowuserise 10 $

- Automatic signal CEe—————

remapping -

1- & COMPL
- ® COMP2 f
e iae B1 [Blue PushButton] [eiEll

* Management of Bue e oo

RCC_OSC3z_ouT [Pet.,
o 1202

RCC_OSC_IN |PHO-]

dependencies o e oacon

between peripherals e

and/or middleware -ame

- SPI2
- ) SYs
o TIM2
i o TIME
o TIM21
I o TIM22
- TSC
- % USART1
o USART2 (4
- o USB

USART_Tx |PA

o LYwsn

pausI] Za1

Pin
Peripherals selection
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STM32CubeMX: Pinout configuration

« Different possible states for a peripheral modes

 Dimmed: the mode is not available because it requires another mode to be set (just
put the mouse on top of the dimmed mode to see why)

* Red: Signals required for this mode can’t be mapped on the pinout (see tooltip to
see conflicts)

» Keep User Placement renamed to Keep Current Signal Placement
and is unchecked by default

 Signals can be set/moved directly from the pinout view
 Click on the pin to see the list of possible signals and select one

» To see alternate pins for a signal Ctrl+Click on the signal, you can then drag and
drop the signal to the new pin (keep pressing the Ctrl key)

Lyy
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STM32CubeMX: Clock tree

H .-.e roj indh
 Immediate T T T

display of all v Goseconpsovor) Contnratn [ poner conmmpten casitr
clock values e

* Management of B
all clock de ——

d % 1§ FCLK Cortmx clock (MHz}

X

L~ R HCLK to AHE bus, cone, memony
o IWdg {KH) and DA (MHz)

B 2 ToCortex Systom timer [MHz)

. 16Mbz SUSCLE Wle) | AHI Prescater HELK L) AP Brecaler
Constralnts i - 16 i 15 APEL peripharalclocks MHz)
180 Mz mos
LR
PLL Source Mux [ 16 APEL Timer clocks [MHz)
s = A4
& | e e 15 APB2 peripharal clodks MHz)
I -

« Highlight of -
errors

. it . % Mz mmax
' 16 APE timer chocks (MHz)
- = - 8z cioci (MHz)
§ 125 source Mux

s
el |
| - 1 i
xiae. v |
- & 2
—|: SAIL-A soure Mux
¥ 3 e,
e £ B e L
§. - PLLIZE g .
I 1 - ™ o = 12:5 SALAclcks M)
AL i’.,.':'_'r Mu: - I
e [yfmas. e .
| . SAL-8 w0 A
- - = | .
" 3
S : T e P e L A
MO L sgace Mu ‘
. — LT A -
& ~
- N i
T - - - o |
S - 3
e PLSAL :
I - t ) 1*31
CNS 2018 - Catania 21/02/2018
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STM32CubeMX: Clock tree

* First choose in the pinout view the desired external clock
* Enter the values in the light blue areas

* Wrong values are highlighted in red and a tooltip describes the
reason

* If you have an unused peripheral or input in the clock tree the
corresponding area will be dimmed

lifz augmertse
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STM32CubeMX: Peripheral and
middleware configuration

* Global view of used
peripherals and RIS ==

File Project Window Help

middleware e
u_Pmt-.lt | Glock Configuration|{ Configuration | Fower Consumption Calaator | DB Editor |

[Configuration 7
i=-MiddleWares Ml
{ Er® FREERTOS

L [ Enabled

 Highlight of e
configuration errors e
+ Not configured D“"

v OK | omerenan

x Error % pam

* Read only tree view on|| . ==
the left with accessto || ..
IPs / Middleware g .

h Vi n n i C t n ssssssssss |
El g D I I I p El D Series. Lines Mcu Package Required Peripherals
- ISTM32F4 STM32F4277437 ISTM32F4271GHx UFBGA175 MC -
th I n t ISTM32F 4 STM32F427/437 ISTM32F 4271THx ’ UFBGA17S =
u ISTM32F4 STM32F427/437 STMSZ“‘Z?[GTK’ LQFP178
= y A

Configure

peripherals DMA

Lyy
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* Most of the GPIO
parameters are set
by default to the
correct value

* You may want to
change the
maximum output
speed

* You can select
multiple pin at a time
to set the same
parameter

Lyy
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GPIO Panel

o P ComPigiacton =
ADc3 [ cana | cana| DCMI | TH | Fuc | uaRT4 | usaRT1|
Search Signals
| = -.'_,C Wl | [] Show only Modified Fins
o
Pin Mame Signal on Pin GPIO mode GPIO Pull-up/Pull-d...  Maximum output sp... Modified
6 I B ll 0 dnap
FAg DCMI_Da GFIO_MODE_AF_PF  |Mo pull-up and no pu... [Low &
P10 DCMI_ D1 GPIO_MODE_AF PP |Mo pull-up and no pu... |Low [
FBS DCMI_Da GPIO_MODE_AF_PP  |Mo pull-up and no pu... [Low [
PES DCMI_DF GPIO_MODE_AF PP Mo pull-up and no pu... |Low [T
PO3 DCMI_D5 GPIO_MODE_AF_PF  |Mo pull-up and no pu... [Low [
FED DCMI_D2 GPIO_MODE_AF_PP  |Mo pull-up and no pu... [Low &
PE1 DCMI_D3 GPIO_MODE_AF PP Mo pull-up and no pu... |Low [T
FE4 DCMI_D4 GPIO_MODE_AF_PF  |Mo pull-up and no pu... [Low [
PAG Configuration :
GPIO mode EGPID_MDDE_AF_PP )
GPIC Pull-up/Pull-down !rNo pull-up and no pull-down - ]
Maximum output speed ;anw - ]
[7] Group By IP l Apply ] [ J [ Cancel l
21/02/2018




STM32CubeMX: Project settings

* Project -> Settings
» Set project name and location

A full folder will be created named with the project name.

Inside this folder you'll find the saved configuration and all the generated code
Select toolchain (Keil, IAR, Atollic)

You can choose to use the latest version of the firmware library or a specific one

' Project Settings =

Project | Code Generator

Project Settings
Project Name

Project Location

C :-‘l,L.Isers‘l,fauvarqd \Documents \ACube "

Project Folder

Cy\U=sers\fauvargd\Documents\ACube

Toolchain / IDE

EWARM 6,70 -l

Mcu and Firmware Package

Meu Reference
STM32F437ZIVx

r Firmware Package Mame and Version
'I STM32Cube FW_F4¥1.1.0 = [¥] Use |atest available version

litz.cugmertss CNS 2018 - Catania




STM32CubeMX: Code generation

» Generation of all the C
Initialization code

* Automatic integration with
partners toolchains

» User code can be added in
dedicated sections and will be
kept upon regeneration

* Required library code is
automatically copied or
referenced in the project
(updater)

Lyy
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E main.c;.-l

¥ L B e e e e e e e ke e e e e e ok e e e e e o e e e e ok o e e e e o e e e e o e e e e e -~
sl '

/* Imeludes ——mF— i —— — o — — — — — — — L
finclude "stm2Zfdxx hal_h" ‘__-:_‘

finclude "cmais os.h"

$include "lwip.h"™

finclude "™ush device.h"

340 J* Define structures */

31 ADC HandleTypeDef hadel;

32

33

34 J* USER CODE BEGIN 0O */

35

36 J* USER CCDE END 0 */

37 ferBrigate funetion  provotypey ———
3& static void SystemClock Config{woid) ;

3 static void StartThread{void comst * argument);
4 static wvoid MX GPIC Init{void);

4 static wvoid MX ADCl Init {void);

4z static wvoid MX NVIC Init {void);

‘:-Ei

44 int main{wvoid)

i
S+ USER CODE BEGIM 1 +/

Jo OSER OCDE END I */
F T i E i A e e s e

f* Beget of all peripherals, Initializes the Flash interfa

4

Ln:1 Col:1 5Sel:0

HAL Initi):
z f* Configure the ayvstem clock */ =
4 | 1 | b
Dos\Windows ANSI INS

21/02/2018




STM32CubeMX: Generated code

* By default:
e main.c:
* GPIO configuration 4 . Drivers
» Clock configuration 4y CMSIS
« The main() function calling all the initialization code b0 STM32Fdhoc HAL Driver
» stm32f4xx_hal_msp.c: . Inc
* Initialization code for all Ips 4 3 Projects
* Middlewares are in separated files b EWARM

e stm32f4xx_it.c: i Src

« Management of the interrupts

» User code can be put inside:
/* USER CODE BEGIN 1 */

[* USER CODE END 1 */
The code will be kept upon generation

Lyy
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ST means also ...

GNSS Teseo Il : :
Time of Flight Sensor
Gyroscope Pressure sensor STSPIN
Smart 6-axis IMU Battery Charger _ :
Microphone Wireless Charging
Magnetic sensor STDRIVE VIPerPlus
Power Management (with/without
galvanic Isolation) STN RG
Accelerometer + Pedometer Piezo Actuator
Bluetooth Low Energy
LDO
STLUX SubGHz Touchscreen Controllers
Op Amps Wi-Fi
AMOLED DC-DC controllers MOSFETs

Smart

&

Industrial Automotive

lifz augmertse



Temperature sensors

Use in a wide range of
applications: industrial,
consumer, medical and

computer market segments.

View products

Lyy

lit=.augmertse

Provide true multi-touch
capability, supporting
unlimited simultanecus
touches.

Proximity sensors

FlightSense technology can
be used in a host of
application areas where
accurate ranging is required.

Advanced power-saving
features that make them the
ideal choice for ultra-low-
power applications.

2w products

Humidity sensors

A planar capacitance
technology that integrates
humidity & temp. sensors in
the sensing element.

ST Sensors

ST offers the widest range of MEMS and sensors covering a full spectrum
of applications from low-power devices for lIoT and battery-operated
applications to high-end devices for accurate navigation and positioning,
Industry 4.0, augmented virtual reality components and smartphones.

Automotive sensors
&
Include digital

accelerometers with low and

high g full scale, and digital 3-

axis gyroscopes.

INEMO inertial modules

Offer more compact, robust,
and easy-to-assemble
solutions compared to
discrete MEMS products

View products

Analog and digital
gyroscopes offer superior
stability over time and
temperature

For all audic applications
where small size, high sound
quality, reliability &
affordability are required.

View products

Include embedded seli-test
and smart power
functionalities to minimize
current consumption.

Innovative MEMS techno to
provide extremely high
pressure resolution, in ultra-
compact & thin packages.



Motion Sensors at a glance

Micro Mechanical
ASIC

Micron-sized
T d lized (ADC + Signal Processing) MEMS
ransaueer realze Advanced HCMOS Chip with Dedicated package and

through a specific process  embedded smart functionalities calibration features
called Micro-Machining

Q or
mg

Stacked Configuration |




What are MEMS...

MEMS stands for Micro Electro Mechanical Systems

They contain 3-Dimensional structures realized through a specific process
called Micro-Machining

They are micron-sized devices that interact with the external world for sensing
and actuation

In MEMS not only electrons are moving!

MEMS 1S54

» MECHANICAL
MICRO - bt

SYSTEM

ELECTRO

MEMS;



...MEMS gyroscopes sense and drive

3-axis digital gyroscope __
f

I:Coriolis

. 1
it o o
| ]

ST 3x gyroscope

Lys
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Motion Sensor for 3D space orientation

* The accelerometer senses the linear
acceleration.

* In static conditions, the projection of gravity
on the three axes allow to compute tilt angles

... «The magnetometer senses the magnetic
o | e

- -} ~«In static conditions, the projection of
geomagnetic field on the three axes allows to
compute heading angle

* The Gyroscope measures the angular rate
applied to the device

* In dynamic conditions, by integration of the 3
axis angular rate the 3D orientations can be
computes

INEMO inertial modules allows sensor
fusion and opens new application






Environmental Sensors

* Pressure sensor (mbar)

e LPS22HB /LPS33HW are barometric sensors with High accuracy pressure
measurement, low power consumption and water resistant / proof Applications

l. » Pressure sensor can be used for absolute pressure monitoring, altimeter: It
..v, complete a IMU solution to detect floor level changes in outdoor navigation
» Applications: Weather station, Smart Watch/Glasses, Altimeter, Va  cuum

Cleaner

* Humidity sensor (% RH range)
« HTS221is humidity sensor with temperature sensor embedded

* Humidity sensor help to improve air quality or prevent electronics from water
exposure

/ » Applications: Weather station, Smart home, Smart Watch/Glasses,H ome

é Appliances

» Temperature sensor (T)
 STTS751 can be used if humidity or pressure sensors is not required






'
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Main Acoustic Parameters

&
f

Sensitivity )
Electrical response to a given
standard acoustic input (1kHz sine
ata 94 dBSPL)

The narrower the spread is from
part to part, the better it is.
Typ spread is £3dB.

/.

SNR

Ratio of a reference signal to the
noise level at the microphone
output

The Higher, the betteer -
Typ 63/64dB

AOP

Acoustic Overload Point is the
highest acoustic sound pressure
level the microphone can tolerate
with a THD <10%

The higher, the betttter.
Typ 120dBSPL

\

Is the microphone sensitivity plot
in a given frequency range
normalized at the sensitivity to a
reference signal.

Usually, the flatter, the better

Frequency response

J

DIGITAL MICROPHONE EXAMPLE

Acoustic
Damain (dBSPL)

120
110 9

g4dBspL_ 1001

Sensitivity 90 8
Line 80 o
70 8

60 9

50 8

Noise
Line 40 %
o
EIN 30
HABSPL 0

10

80dB

[}

Dynamic Range

Digital

Damain (d8FS)

=10

20 .26dBFS

[ ——
90  Residual noise
400 -89 dBFS

<110
120



'F'.’-.', Analog or Digital Microphones?

architecture !
» Electrical connections, System architecture, legacy products?...

. - This choice is mainly driven by Application
0)

ﬁ a * Few questions/tips to help choice:

EE e Do | need a very high SNR (ex : far field acquisition) ? H 'J
* Analog Microphone are currently offering a higher SNR l

'

» Will my application run some SW algorithm on uC (STM32) ?

» Digital MEMS well fit digital format used by audio algorithms. = .
SW Audio =

Processing
* BoM as low as possible ?
» Direct connection between Digital MEMS and uC (STM32). & <>

7
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Flight Sense™ Distance Sensor mes

Flight Sense™ Principle

Fully Integrated Time of Flight Module

ST #1 World Wide Supplier
photon
Emltter True distance measurement
Independent of target size, color & reflectance
< L8 N N N N N _§ | *

distance

Measured I Photon travel Speed of

. = . X .
distance time / 2 light

Measurement at the speed of light!  1cm round-trip at 67ps

Lyy
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VL6180X

Applications

Selfie AF assist

» Nice selfies even in low
light, no blur image ,

» |deal for visio conference @RS

+ Basic gesture

Product highlights

MP : now

OLGA4.8x2.8x 1mm

Proven technology.
Family products have shipped >100Mu to date !

Fully integrated (near IR 850nm VCSEL
emission, filters, SPAD receiving array,
advanced microcontroller)

Proximity
detection
Reliably detect user
presence to safely

power off screen during
call

Range up to 60cm in 60ms

Highly efficient ALS embedded

Low power (stdby 5uA, active <20mW at 10Hz)
FoV : 25"

Ambient Light

Laser Class1 device (eye safe) Sensing
~ Adjust the brightness of
Wolka Wil covergiass the display subject to the
Complete API package and Android driver ambient light level
"’ detected

Lyy
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Product highlights

MP : now

OLGA44x2.4x 1mm

&

Fully integrated (IR 940nm Vcsel emission,
filters, SPAD receiving array, advanced uC)

Range up to 200cm in less than 30ms

High accuracy (typ. 5%)

Low power (stdby SuA, active <20mW at 10Hz)
Fov . 25°

Laser Class1 device (eye safe)

Excellent ambient light robustness (940nm)
Works with cover glass

Complete API package and Android driver

VLS3LOX mea

Applications

Laser AF

VL53LO0 is #1 solution
worldwide
Focus in < 30ms

Drones

Take-off and landing
assist
Ceiling detection

Human Occupancy
Detection & Smart

Interaction

Security — screen lock
Power saving — screen off
Basic gesture — volume,
zoom




VLS3LIX ma

System Field of View (FOV) : 27° (Emitter & Receiver cones)

Number of detection zones
and their location can be
customized by customer
VL53L1 through software driver
Multizone
Operating mode
bl ST dER0em
G e e e >
d=200cm
VL53L1
Single Zone
High Speed
Operating mode
>

lifz augmertse



Connectivity



Communication powered by the ST

From Module to Integrated Solutions

Meeting requirements for time-to-market and volume

Module & ¢ m NFC
Z

o Bluetooth 2.4GHz
9 saw  PHREAD

System .
In ® @ 2.4/5GHz
Package
(SIP) ZJ LoWPAN

LoRa
: Sub-1GHz
77 SIGFOX [BUS,)

eeeeeee

System 3

on Y xml

Chip ’ ® 4G eor Ssm:  Cellular
(SoC) '




ST NFC porfolio

Covering all NFC application needs and leveraging a rich ecosystem

www.st.com/nfc

NFC / RFID Tag Dynamic NFC Tag

Comprehensive
portfolio covering all
NFC application needs
and leveraging from a
rich ecosystem.

_J/—-
[

Secure NFC NFC / RFID Reader

Z
[

ST is a proud Sponsor Member of the
NFC Forum

-

NFC Controller

lifz augmertse



ST25 NFC/RFID portfolio

Tags Dynamic Tags Readers
%i
New ST25TA New ST25DV New ST25R HF
tag on any object. with Fast Transfer Mode for Access control,
New brand protection and SW upgrade POS, and Automotive

Ly/
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ST25 : NFC comprehensive solutions

Ticketing, Gaming, Medical, Brand protection, Access contral, ...

nFc M [ ST25T 1
Tags | 1356

MHz

Industrial, Consumer, Metering, Appliance, ...

NFC R) [ STM32 |
DynamIC MCU - 13 56 ] ‘
Tags e

POS & mPOS Terminals, Gaming, Medical, Brand protection, Access
control, ...

STM32 |
Wy @5T25R]  9) [@5T25T]

13. 56
MHz

Readers ° ¥

Ly

Lt augrrerted




Consumer
Gaming

Brand
recognition

Business E

cards

ST25 series enriching our lives!
Key applications targeted

Wearable Smart
< ( - City 5
ﬁ Point m

Q@ @ ﬁ

Transport &
Access Control

l_
Asset m

Tracking = Industrial




Bluetooth Low Energy Family

Wearable Beacon / Retall Diagnostic Medical Toys / Gaming

'.._:I &

BlueNRG Family

Ultra Low Power ARM-Based
Bluetooth Processors

Native Bluetooth 4.2
Security, robustness & reliability

Ultra small packages

Automotive ePayment Smart Home  Tags and Finders Industrial

Lys
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Sub-1GHz for Sensor to Cloud

Sensor to Cloud

Smart utilities Smart home

" A
mZ‘:;?;; \ | d

Sensors .
Smart Healthcare
o Transoe el \@

Sub-GHz Radio Transceiver parking ¥5=5

Assistance
S2-LP
JV\'B__!,_l__Sq)) Alarm & 73 \ D Smart
sigfox == Surveillance agriculture
' Z. - ) Low PAN

CHIPS AND MODULES

b/
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Motor Control ICs



Size, Power & Simplicity

Motor control for the loT

—

’_r World’s Smallest Motor Drivers to Streamline Power and Simplicity in Intelligent Motion-Control
| Design and Boost Runtime of Battery-Powered Device for Smart Industry and
:l Devices for the Internet of Things High-End Consumer Electronics

Power Transistors

@

Motor Control

o G

* Tiny 3mm x 3mm package * Highly integrated system-in-package 7mm x
« Standby current of less than 80nA /mm
Microcontroller « Down to 1.8V operating voltage for ultra low »  Powerful ST ecosystem comprising tools and

by/
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ST Motion Control Ecosystem

A Hardware and Software Suite to drive Your Motor at Best M
Ready-to-use ST Solution for Motion Control
- ——> <> ’
'\._______../”\_j,a
/
/ ST MC Workbench \ Wide range of algorithms \
for specific applications

Full zgsfc.)vr\rgii;ilon (FOC - 6step)
A, andreal time '
C > N a J

[

Technical Support (at World Wide level)

&y
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ST Motor Control Workbench and Motor
Profiler

* The Motor Profiler tool embedding sophisticated algorithm able to measure automatically all the
essential electrical characteristics of three phase Motors.

It can be used to run an unknown motor from scratch in less than a minutes. The Motor Profiler
determines the correct motor parameters configuring the STM32 Field Oriented Control firmware
library. e : = pE—

 Single/Dual simultaneous Motor Control (depending on the Hardware)
Complete speed and torque control

Different Current reading topology supported

High End sensorless algorithm also for zero speed.

Motor control algorithms implemented for specific applications like
Maximum Torque Per Ampere (MTPA), Flux Weakening and more.
Firmware ANSI C, MISRA compliant

lifz.augmented



@'®» sSTM32 Open

' S Development
nvironment

STM32 Open Development Environment
Fast, affordable development and prototyping



The needs of developers

* A microcontroller is usually the first choice of
developers when designing a new
application

* Need to pick from low power to high performance
microcontroller based on application needs

A set of extra functions are keys to
Implement the system Security =
e Sensing, data conversion, processing, connectivity,

power management, ... D

» Easy to use Integrated Development e
Environment to allow fast development and
production

» Support of multiple IDE

* Free of charge tools and embedded software to
enable fast and easy development

Lyy
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STM32 Open Development Environment

Fast, affordable prototyping & development

% STM32 Nucleo STM32 Nucleo Sensors — motion,
“2 ] development boards expansion boards environment, light ..
@¥® STM32 Open

iiE ULP Memories and
' 8 Development \ NFC Tags
. Environment \
_ \ -\ Ultra-low power
7 STM32Cube STM32Cube \ N onnectivity

development software expansion software N > Analog and mixed
f Cloud \ signal components

Connectivity . Function paCkS k T Power and energy

Set of function examples for some of the most common application cases L = _management J

S, pre-integrated ST components and SW

1LI10

Developer community and support

Compatibility with free and commercial Development Environments

lifz augmertse



STM32 Open Development Environment
Hardware Components

STM32 Nucleo Development Boards

e Based on ST's 32-bit ARM Cortex-M based
STM32 microprocessors

» Development boards for all STM32 families
available or planned

STM32 Nucleo Expansion Boards

* Boards with additional functionality: sensing,
connectivity, power, analog

* Plugged on top of the STM32 Nucleo developer
board or stacked on top of other expansion
boards

» Leverage ST wide product portfolio




Going beyond with the

STM32 Open Development Environment

www.st.com/stm32ode

www.st.com/stm32ode-fp

Several expansion boards covering all the key functions

@¥® STM32 Open
Development

Move

' > ; Translate
Environment Actuate
5 )
Motion & BLE Power management Motor drive Audio
environmental sensors ~ Wi-Fi LED Boost Actuator OpAmp
Proximity sensor  Sub-GHz
Microphone NFC

12 processor boards from 9 families

OHLOELY
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STM32Nucleo Boards

Enlarging the STM32Nucleo family to cover whole STM32 portfolio

Flexible board power supply :
through USB or external source

- EEENE P '}

One STM32 Microcontroller

] S n"n

Arduino Uno connectors

m

Arduino Nano connectors

ST Zio connectors: easy add-on

ST morpho extension
direct access to all mcu I/Os

Ethernet & USB OTG (optional)

Lyy
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STM32 Nucleo portfolio

.
NUCLEQ-H743Z|
NUCLEO-F429Z] @ NUCLEO-F76721

2M

M E O NUCLED-F74626 m
' B NUCLED-F207ZG | NUCLEO-F4122G

8 nucLEo-FassRE [ nucLEo-Fa1 1RE R
512K | NUCLEO-F4D1RE '
B 11U CLEO-F303RE

i NUCLEO-F091RC

! NUCLEQ-F722ZE
l nucLeo-F30aze [ NUGLEO-Fa6ZE|

256 K

192 K

i NUCLEO-F103RB ] NUCLEO-F410RB |l
128K : ;

B NUCLEO-FO70RB ] NUCLEO-FO72RB |

ST o e e raoa

i B NUCLEO-Fa34Re :
NUCLEO-F303K8 i nucLEo-Fo3ors [ NucLEo-Faoze [
NUCLEQ-F031K6 [ NUCLEO-F042K6 Ji ;

! Nucleo ljl'pf
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Communication

X-NUCLEO-IKS01A2
MOTION AND
ENVIRONMENTAL SENSORS

X-NUCLEO-6180XAl
PROXIMITY AND AMBIENT
LIGHT SENSOR

X-NUCLEO-53L0A1
PROXIMITY SENSOR

X-NUCLEO-CCAO2M1
DIGITAL MICROPHONES

Translate

X-NUCLEO-IKAD1AL
MULTIFUNCTIONAL EXPANSION
BASED ON OPERATIONAL
AMPLIFIERS

lifz augmertse

Motor drive

X-NUCLEO-IDB0O5A1
BLUETOOTH LOW ENERGY

X-NUCLEO-NFCO04A1
DYNAMIC NFC TAG

X-NUCLEO-NFCO05A1
NFC CARD READER

X-NUCLEO-PLMO1AL
POWER LINE COMMUNICATION

X-NUCLEO-GNSS1AL
ASSISTED GNSS

157

X-NUCLEO-CCA0IM1
SOUND TERMINAL

)
X-NUCLEO-IHMO1A1L
STEPPER MOTOR DRIVER

L))

X-NUCLEO-IHMO02A1
TWO AXIS STEPPER MOTOR
DRIVER

e

X-NUCLEO-IHMO3A1L
HIGH POWER STEPPER
MOTOR DRIVER

@ ¢

X-NUCLEO-IHMO4A1L
DUAL BRUSH DC MOTOR
DRIVER

VL,

X-NUCLEO-LED61A1
LED DRIVER

Nucleo expansion boards from ST m=m

X-NUCLEO-IHMO7M1
STEPPER MOTOR DRIVER

2)

X-NUCLEO-IHMO6A1
LOW VOLTAGE STEPPER
MOTOR DRIVER

X-NUCLEO-IHMO5A1L
BIPOLAR STEPPER MOTOR

X-NUCLEO-IHM12A1
LOW VOLTAGE DUAL BRUSH
DC MOTOR DRIVER

L‘%}

X-NUCLEO-IPS02A1
INTELLIGENT POWER SWITCH

www.st.com/x-nucleo




More Nucleo expansion boards

e

/

& Bluetooth

S

X-NUCLEO-NFCO1A1

Dynamic NFC Motion & Environmental Proximity & Light
tag sensors sensor

‘lﬁ; : -.uﬂu I”.F 28

Sub-1GHz

Motor driver LED driver Security

Lyy
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Product offering organized by function

. Key Function in the application Vertical Market

v Appllance Robotics Wearable Building Automatlon Automotive
@ Motor Control ‘

(:\; Emerging Function in the application

e

m Processing

Power Management
\ Connectivity

g Power conversion . ‘

Positioning

Ny
" 4

Function s

1
Vag ¥
.—
@
Lt
‘]l

Y
P4

-

—ooT

L
—

Lyy
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STM32 ODE function pack for loT node with BLE connectivity and
environmental and motion sensors
(FP-SNS-MOTENV1 AKA BlueMicrosystem)




STM32 Open Development Environment
Building block approach

Accelerometer, gyroscope

Inertial modules, magnetometer COLLECT

Pressure, temperature, humidity

@¥®» sTM32 Open

‘ S Development

Environment

Proximity, microphone

Bluetooth LE, Sub-GHz radio
NFC, Wi-Fi, GNSS

TRANSMIT

Connect

General-purpose microcontrollers PROCESS

Process

Secure microcontrollers

Software

WwWW.Sst.com/stm32ode

Lyy
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Hardware System

NUCLEO-F401

or X-NUCLEO-IKS01A2 X-NUCLEO-IDB0O5A1

NUCLEO-L476RG

Microcontroller Motion MEMS and Bluetooth Low Energy
Environmental Sensors

X-NUCLEQ-IKSO1A1

X-NUCLEO-IDBO4AT

B, NUCLEO-FA01RE

lifz augmertse



Motion MEMS and environmental sensors expansion board -

X-NUCLEO-IKS01A2 Hardware Description

* The X-NUCLEO-IKS01A2 is a motion MEMS and
environmental sensor evaluation board system.

Bl EATD i
CE R N NN |

1

Eige=11

* It is compatible with the Arduino UNO R3 connector
layout, and is designed around ST'’s latest sensors.

cedi

Key Product on board

LA A R R E X i

MEMS 3D accelerometer (+2/+4/+8/+16 g) + 3D
gyroscope (£125/+245/£500/+1000/£2000 dps)

MEMS 3D magnetometer (x50 gauss) + MEMS 3D i
accelerometer (+2/+4/+8/%16 Q) . L O
\ [Tlsm4 see[7—] “- _‘r
MEMS pressure sensor, 260-1260 hPa absolute digital EREICTR el e
output barometer [ | HTS221 LSM6DSL ST morpho connector**
= _ . [[JLPs22HB[ ] LSM303AGR| | Arduino UNO R3 connector
Capacitive digital relative humidity and temperatur e
[ ] DIL 24-pin

Socket available for additional MEMS adapters and

. N
other sensors (UV index) Latest info available at www.st.com
X-NUCLEO-IKS01A2

** Connector for the STM32 Nucleo Board




Bluetooth Low Energy Expansion Board

X-NUCLEO-IDB05A1 Hardware Description

* The X-NUCLEO-IDB0O5A1 is a Bluetooth Low Energy
(BLE) evaluation and development board system,
designed around ST's SPBTLE-RF Bluetooth Low Energy
module based on BlueNRG-MS.

* The BlueNRG-MS processor hosted in the SPBTLE-RF
module communicates with the STM32 Nucleo developer
board host microcontroller though an SPI link available on
the Arduino UNO R3 connector.

Key Products on board

Bluetooth Low Energy, FCC and IC certified, module
based on Bluetooth® Low Energy wireless network
processor BlueNRG-MS, BLE4.1 compliant. SPBTLE-RF
integrates a BALF-NRG-01D3 balun and a chip antenna.
It embeds 32 MHz and 32.768 kHz crystal oscillators for
the BlueNRG-MS.

64-Kbit serial SPI bus EEPROM with high-speed clock
interface

STy

Arduino UNO R3 connector

FOR EVALUATION OMLY
CONTAINS FCC ID:SSNSPBTLER
(CONTAINS IC:BO76C-SPBTLERF

F

9 [ ] SPBTLE-RF [] mos640-R

Latest info available at www.st.com
X-NUCLEO-IDB05A1




Software Description

The FP-SNS-MOTENVL1 is an STM32 ODE function pack which let you
connect your IoT node to a smartphone via BLE and uses a suitable
Android™ or iOS™ like the BlueMS app to view real-time environmental
sensor data, motion sensor data, and Gas Gauge level.

This package also enables advanced functionalities such as the sensor
data fusion and accelerometer-based real-time activity recognition and
MEMS sensor data logging on SD card.

This package, together with the suggested combination of the STM32 and
ST devices, it can be used to develop specific wearable applications, or
smart things applications in general.

Key features

Complete firmware to develop an 0T node with BLE connectivity,
environmental and motion sensors

Middleware libraries for sensor data fusion and accelerometer-based
real-time activity recognition, sd card data logging.

Compatible with BlueMS applications for Android/iOS, to perform sensor
data reading, motion algorithm features demo and firmware update
(FOTA)

Example implementation available for the STEVAL-STLKTO1V1 board,
X-NUCLEO-IKS01A1 (or X-NUCLEO-IKS01A2) and X-NUCLEO-
IDBO5AL (or X- NUCLEO-IDB04A1) connected to a NUCLEO-F401RE or
NUCLEO-L476RG or NUCLEO-LO53R8 board

Easy portability across different MCU families, thanks to the STM32Cube

Free, user-friendly license terms

Lys

ST T T R

FP-SNS-MOTENV1

Software Overview IEA

Overall Software Architecture

Application

FP-SNS-MOTENWV1

Middleware

Hardware .

Abstraction STM32Cube Hardware Abstraction Layer (HAL)
S$TM32 Nucleo expansion boards

Hardware

$TM32 Nucleo development board
STEVAL-STLKT01V1 evaluation board

\\

Latest info available at www.st.com
FP-SNS-MOTENV1




FP-SNS-MOTENV1
Bluetooth low energy and sensors software g

o www.st.com/stm32ode-fp

FP-SNS-MOTENV1 package structure
” E— Mame

life.augmented , _htmresc

i i

Docs

WWWw.Sst.com . Documentation <
- e . BSP, HAL and drivers
- 2 | Drrivers <
. > : BlueNRG, Motion Libs, FatFs
9 Download & unpack . Middlewares <
' | Projects ~ Application example
Select ' Utilities Boot loader binary
FP-SNS-MOTENV1 h

|| package.xml

E Releaze_Motes.html 9
A\Projects\Multi\ApplicationsS\MOTENVI\EWARM\STM32F401RE-Nucleo
Android™/iOS™
smartphone and 9

ST BlueMS application Dz KEIL eIAR

Tools by ARM  SYSTEMS
Compile/Flash and 8 Q
Run the project e

<

IMPORTANT:

Read the chapter “The Boot Process” s
on User Manual for understanding how = " T
to install the Boot Loader on the board




!q Hardware Features — Android Version
-

s T

243[C]
22,2 []

<

1018,17 [mBar]

Environmental page

DS3/DSM/DSL Event

FP-SNS-MOTENV1

BlueMS Application for Android /iOS (1/2)

3

START LOGGING PLOT LENGTH

Accelerometer

Accelerometer:
Timestamp: 62031
Data: (X -25Y: -10Z: 998}

@
Z
¥

Not available

46,2 [%]

Time (ms)

Detected event: Multiple -

Orientation Pedometer

Tap FreeFall

Double Tap Tilt

Multiple events page

. 7} 10 + i I 1045 B WG R E: ol B 1014 Ow A& 3 w2 I W 1377
START LOGGING STARTLOGGING  § — Acc Event STARTLOGGING ¢ = Rssi & Bat..  STARTLOGGING
- Click on the image for change the status Detected event: None -
| Multiple
I I I I Orientation . Rssi: -40 [dbm]
Double Tap
Orientation  free Fall i
Pedometer
Single Tap b
Tilt Charge: 41.0 %
Tap Status: Discharging
Wake Up Voltage: 3.786 V
1 Current: -11.00 mA
A
Double Tap Tilt
Led Status DS3/DSM/DSL Menu Events RSS & Battery Page

B N B 7 11:06 B NE T B F 1106

3 nEZ B E 106

START LOGGING  § = STARTLOGGING 1§

START LOGGING  §

Detected event:  PEDOMETER "2 Detected event:  WAKE_UP &7 Detected event:  ORIENTATION i

11 steps

@ ——1

Pedometer Wake Up Orientation



FP-SNS-MOTENV1
BlueMS Application for Android /iOS (2/2)

3Nzt 1526

32

EARRC Rl

STARTLOGBING  §

Compass START LOGGING

STARTLOGGING

Orientation: NE

Reser o o

MotionFX sensor fusion page MotionFX - ecompass MotionCP carry position recognition page MotionGR gesture recognition page

# n% 7 I 1039

3 nEa: BF 0

= e e Motion Int...  START LOGGING

STARTLOGGING

The intensity is proportional to the
[ ] movement

P

6 st
steps _8“’

83 step/min ﬂ

RESTING SPRINTING
7 L3

The Motion intensity value is: 6

I” MotionPM Pedometer page MotionAR activity recognition page MotioniD motion intensity page

1D et



Examples for Projects



Duckietown

________

........

@ puckietown \Z) -« Spring 2016, MIT has a new class about
o —= “ & 244 the science of autonomy at the graduate
- level. This is a hands-on, project-focused
course  focusing on  self-driving
vehicles and high-level autonomy

« University of Naples, PERLATECNICA
(no profit organization) and BlueNet are
=.«—= working on High School Program

lifz augmertse



Proposal — Arm Robot

4 DoF 3D printable robotic arm

Each joint has a different king of motor:
e Std servo (hand)

» Stepper motor

* Brushless dc sensorless

e Brushless dc sensored

12V operation (3S LIPO compatible and safe)

We did an example with Servo Motor!




Drone Kit

\".';.
___,:/x‘ﬁ;;,__/
STEVAL-FCU001
4 x 65 mm - CW and CCW propellers Flight Contral Unit 3.7 V,500 mA 1-cell LIPo battery

this video will help you with a step-by-step guide on how to build the minidrone

Getting started with ST's Flight Control Unit - Build your ... ¢ Qo »

k92", AV

(oM Getting Started with
.0 Drone Flight Control Unit

Lyy
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