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Home & building automation overview
PC Gateway g- D- Internet Device

D Web Browser
Server Layer Access Point Ethernet, Wi-Fi

Building Automation
Central Server

Gateway / Switch

Ethernet, Wireless

Network Layer
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Interaction Layer Building controller Fire alarm control panel Intrusion control panel Video recorder
BACnet, Profibus, Profinet, LonWorks, SLC Loop, Relay, 24-VDC, Wireless, BACnet, Ethernet, Ethernet, RS-485, Wireless
KNX, ZigBee, 6LoWPAN, Wi-Fi RS-485 loop interface, KNX
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"l HVAC & smart sensors Fire safety system Building security and control Video surveillance 3
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AC Line

DC Power
Adaptor

Button

LED
Indicators

Host/Device

*Contact TM for Device Details
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ACDC Converter

Gateway block diagram

VIPER17HN

DCDC BUCK L7987, L5983
LDO LD1086/ST1L0O5/ST
LQ020/ST732
POE PM8800
MCU STM32H7
EEPROM M95010
RTC M41T0
Wireless STM32WB50CGUS
BlueNRG-2/S2-LP
NFC ST25
USB STOTG04
Power Switch STMPS2151
KNX STKNX
RS485/RS232 ST3485/ST3241EB
Ethernet Transceiver ST802RT1



https://www.st.com/content/ccc/resource/technical/document/datasheet/e8/3d/26/5a/a4/f6/4d/55/CD00263864.pdf/files/CD00263864.pdf/jcr:content/translations/en.CD00263864.pdf
https://www.st.com/content/st_com/zh/products/wireless-transceivers-mcus-and-modules/sub-1ghz-rf/s2-lp.html
https://www.st.com/zh/applications/connectivity/bluetooth-low-energy.html
https://www.st.com/zh/nfc/st25-nfc-rfid-tags-readers.html
https://www.st.com/content/st_com/zh/products/protection-devices/esd-protection/general-purpose-esd-protection.html?querycriteria=productId=SC492#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/usb/usb-transceivers/stotg04es.html
https://www.st.com/content/st_com/zh/products/switches-and-multiplexers/power-load-switches/stmps2141.html
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-high-performance-mcus/stm32h7-series.html?querycriteria=productId=SS1951#products
https://www.st.com/content/st_com/zh/products/power-management/led-drivers/led-array-drivers/led1202.html
https://www.st.com/zh/clocks-and-timers/rtc-serial-interface.html#products
https://www.st.com/content/st_com/zh/products/secure-mcus/authentication.html?querycriteria=productId=SC2226#products
https://www.st.com/content/st_com/zh/products/memories/serial-eeprom/standard-serial-eeprom.html?querycriteria=productId=SC112#products
https://www.st.com/zh/memories/standard-spi-eeprom.html#products
https://www.st.com/content/st_com/zh/products/power-management/led-drivers/boost-current-regulators-for-led/led7707.html
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/power-line-transceivers/stknx.html
https://www.st.com/content/st_com/zh/products/power-management/dc-dc-switching-converters/buck-regulators.html?querycriteria=productId=SC355#products
https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/power-management/power-over-ethernet-ics/pm8800.html
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-high-performance-mcus/stm32h7-series.html?querycriteria=productId=SS1951#products
https://www.st.com/zh/memories/standard-spi-eeprom.html#products
https://www.st.com/zh/clocks-and-timers/rtc-serial-interface.html#products
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-wireless-mcus/stm32wb-series.html?querycriteria=productId=SS1961#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/usb/usb-transceivers/stotg04es.html
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/power-line-transceivers/stknx.html
https://www.st.com/content/st_com/en/products/interfaces-and-transceivers/rs-232/st3241eb.html
https://www.st.com/content/ccc/resource/technical/document/datasheet/e8/3d/26/5a/a4/f6/4d/55/CD00263864.pdf/files/CD00263864.pdf/jcr:content/translations/en.CD00263864.pdf
https://www.st.com/content/st_com/zh/products/power-transistors/power-mosfets.html
https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/zh/power-management/power-over-ethernet-ics.html
https://www.st.com/content/st_com/zh/products/power-management/power-over-ethernet-ics/pm8800.html

¢ Environmental sensor block diagram
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Storage 3.3V
Capacitor BUCK-BOOST STBB3JR
Battery I; " DCDC BOOST L6920
DCDC BUCK ST1PSO1EJR
Charger STBCO02
LDO STLQO020/LDK130/
ST732
MCU STM32G0/L4
STM32WB50CGU5S
Wireless STM32WLES5/Blue
NRG-2
Wired STKNX/ST3485
Analog Sensors STLM20
. STCN75
Digital Sensor HTS221
Amplifier TS922EIJT/LF253 .
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https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/power-management/dc-dc-switching-converters/boost-regulators.html?querycriteria=productId=SC356#products
https://www.st.com/content/st_com/en/products/power-management/dc-dc-switching-converters/buck-boost-regulators/stbb3j.html
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-wireless-mcus/stm32wb-series.html?querycriteria=productId=SS1961#products
https://www.st.com/content/st_com/zh/products/protection-devices/esd-protection/general-purpose-esd-protection.html?querycriteria=productId=SC492#products
https://www.st.com/zh/mems-and-sensors/humidity-sensors.html#products
https://www.st.com/zh/mems-and-sensors/temperature-sensors.html#products
https://www.st.com/zh/mems-and-sensors/stlm20.html
https://www.st.com/zh/mems-and-sensors/stlm20.html
https://www.st.com/zh/amplifiers-and-comparators/standard-op-amps.html#products
https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-wireless-mcus/stm32wb-series.html?querycriteria=productId=SS1961#products
https://www.st.com/zh/mems-and-sensors/temperature-sensors.html#products
https://www.st.com/zh/mems-and-sensors/humidity-sensors.html#products
https://www.st.com/zh/amplifiers-and-comparators/standard-op-amps.html#products
https://www.st.com/content/st_com/zh/products/protection-devices/esd-protection/general-purpose-esd-protection.html?querycriteria=productId=SC492#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/rs-422-rs-423-rs-485.html?querycriteria=productId=SC393#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/power-line-transceivers/stknx.html

Smart e-lock SoC block diagram

AA '
Batteries Hall Effect
Motor Driver
or Audio DCDC BUCK L7987
SOC Battery Gauge STC3100
N DCDC BOOST ST8R00
Fingerprint @
— MCU STM32G0
STM32WB50CGU5
000 .
600 iliaiset /BlueNRG-2
Ranging Sensor VL53L1X
NFC ST25
Stepper Motor Driver STSPIN820
Brushed _DC Motor SISPIN240
Driver
. . STP04CMO05
- LED Driver/backlight ILED7707
« STM32WB55CGUG for basic usage _ e Canialar STMPE1801
‘__ « STM32WB55RGV6 for more Keypad extension

« STM32WB50CGU5/BlueNRG-2 for cost sensitivity
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https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/power-management/battery-management-ics/battery-fuel-gauge.html?querycriteria=productId=SC274#products
https://www.st.com/content/st_com/zh/products/motor-drivers/stepper-motor-drivers.html?querycriteria=productId=SC2132#products
https://www.st.com/content/st_com/zh/products/protection-devices/esd-protection/general-purpose-esd-protection.html?querycriteria=productId=SC492#products
https://www.st.com/zh/nfc/st25-nfc-rfid-tags-readers.html
https://www.st.com/content/st_com/zh/products/nfc/st25-nfc-rfid-tags-readers/st25-dynamic-nfc-tags/st25dv-i2c-series-dynamic-nfc-tags.html?querycriteria=productId=SS1950#products
https://www.st.com/content/st_com/zh/products/power-management/dc-dc-switching-converters/boost-regulators.html?querycriteria=productId=SC356#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/i-o-expanders-and-level-translators/i-o-expanders/stmpe1801.html
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-wireless-mcus/stm32wb-series.html?querycriteria=productId=SS1961#products
https://www.st.com/content/st_com/zh/products/imaging-and-photonics-solutions/proximity-sensors.html?querycriteria=productId=SC1934#products
https://www.st.com/content/st_com/zh/products/power-management/dc-dc-switching-converters/buck-regulators.html?querycriteria=productId=SC355#products
https://www.st.com/content/st_com/zh/products/power-management/linear-voltage-regulators/low-dropout-ldo-linear-regulators/low-iq-ldo-regulators.html?querycriteria=productId=SS1731#products
https://www.st.com/content/st_com/zh/products/microcontrollers-microprocessors/stm32-32-bit-arm-cortex-mcus/stm32-wireless-mcus/stm32wb-series.html?querycriteria=productId=SS1961#products
https://www.st.com/content/st_com/zh/products/interfaces-and-transceivers/i-o-expanders-and-level-translators/i-o-expanders/stmpe1801.html
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ST connectivity
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KNX advantage

KNX Network IT Systems
Reduced energy consumption in % Am Uninterruptible
v K E\\] X Ml KNX WAm KNX Power [ ]
Presence F Multi-function Supply -
detector . " push-button KNX Software
Specification Communications sBa'I:k‘;'P
I KINX G ateway and Installation olutions
C o Lo Lo 2
KNX KNX KNX  mes KNX
power- ::" Switch ’ ! !:inary & ¢ Heating Network Hardwa‘g
supply i actuator : input = actuator Design ‘_Spe::ification
bl | | module 1---—' o _-» and Installation
] r IT Systems :
M Security
Stable IT system for —
businesses Large and Small
= c oo c 6o £ 60 cc Microsoft SOL — 3
3 g 25 o s 0.2 Windows Thermostat MySQL ——» L
= § g j"‘g g £ g ) = contacts valve drives Access — 3 s | Internet
2 8< 8 c 83 25 . Customer Relationship
E Z° <A e = "}6 Database Design Management Software
o K

*Data Source: www.knx.org < KNX-Basics en.pdf>

Ky 10

life.augmented



http://www.knx.org/
https://www.knx.org/wAssets/docs/downloads/Marketing/Flyers/KNX-Basics/KNX-Basics_en.pdf

STKNX total solution

KNX Stack

Wide choice of uController
STM32 dvt ecosystem

Twisted Pair Transceiver Partnership with

Certification March 2017

Software Stack Support

STWF2 « STKNX third party partners

* Provide KNX protocol stack
development support

« KNX product certification test

Lys
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Home & building automation
KNX demo and solution available

KNX stack integrated, use UART for

GVSSTKNX1 32*24mm SO 07B0 data communication with external GVS SMD Limited stock
STKNX e
application MCU
KNX stack integrated, use UART for
GVSSTKNX2 33*32 S1MB2FO>IKETS, 07B0 data communication with external GVS DIP Need to order
STKNX =
application MCU
3*32 mm STM32F030C8TS, KNX core board plus external function
GVSSTKNX3 94*53mm STM32F051K8T6, 07B0  expansion board, easy to extend the GVS DIP Need to order
STKNX RS-485, Wifi, Bluetooth etc
USBSTKNX. . 52823mm. - ol 1030CBIG,= =gppa = Usetoconnactbetween PCLKNKDUS, = oye= “Micro USB. -Nesd to order
STKNX for ETS configuration tool
STM32F071C8T6 Best evaluation board to evaluate/test sy
* ’
SFSTKNX1 100*60mm STKNX 0705 with Shufan’s KNX software/stack Shufan SWD, JTAG Limited stock
To evaluate the KNX transceiver
with plenty of resource of user
guide/application note/sch/PCB
STM32F1030C8T6, reference design and the miniature Mini USB.
EVALKITSTKNX 155*70 STM32F103 RBTG, NA transceiver STKNX demonstration ST ITAG. SWD Limited stock
STKNX firmware for evaluation ¢

12
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N

SLeNRG KNX-RF block diagram

KNX-RF KNX

1. KNX-RF stack
on STM32G0

2. KNX-RF stack

on BlueNRG-2
_________________________________ H H N
3. KNX-RF stack
on STM32WB
MCU STM32G071K8U6
Wireless BlueNRG-2/
Touch ESD051- ‘ STM32WB55x
Keypad 1BF -3
KNX STKNX
y v
= ISO STISO621
‘ o el LD Twist Pair Cable
Backlight — ESDSMAJ40CA/
ESDO051-1BF
‘,l Driver ULN2003 13
life.augmented “Contact TM for Device Details




i, W KNX ecosystem
@ (NX demo setup proposal

R

KNX-RF radio switch KNX-RF LED application STKNX solution
Settings using BLE

S2-LP transceiver BlueNRG-2 SoC

X-Nucleo-LED STKNX STM32
" "

S2-LP transceiver

&

E. . c é:*@,
H

Wide choice of pC

) ex (¢

y

KNX RF & TP
gateway

STM32 dvt ecosystem

Twisted Pair Transceiver

KNX stack

Partnership with

o EHS -
BlueNRG-2 SoC

TECHNOLOGIES GMBH
N
_ = ) : = mg e 20UE4Y
9 IOS BLE 1 - i - E Certified platform
application

STKNX demo included

Lys 14
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Bluetooth® Low Energy and 2.4 GHz

Baud rate
Mbps
Kbps
LoRa
o 'sigfox

KNX
bps m 2 @

~—= UHF@® 10-Link

10 m 100 m 1 km 10 km Range
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<

Low-Power Bluetooth Low Energy Radio Processor
(ARM Cortex-M0+ programmable core with up to 256KB eFLASH)

QFN48
6 X6 mm
QFN32
5x5 mm
WLCSP34
2.66 X 2.56 mm
BlueNRG-Mx € Bluetooth' 5

Scalable packages certified

Maximum security

o

ECC-256

nd

®

Low-power

>3 years lifetime

256 KB eFLASH

on CR20321" architecture, 24 KB ULL SRAM AES-128
25 pA/MHz Cortex-M0 @ 32 (with full SRAM Factory UID
0.9 pAsleep MHz data retention) Secure KEY

life.augmented

ST Bluetooth® Low Energy

= L

DINNER TABLE
FAMILY ROOM

O

DINNES TABLE

DOWNSTAIRS

SEDROOM

Security
PCROP,
PKA, TRNG
AES 256-bit

ADC 12-bit
2x Comp
Temp sensor
Cap. Touch

LCD 8x40

ARM ART acc.
Cortex M4
FPU/DSP

1MB Flash
256KB SRAM

USB20FS
Crystal less
SPI, 12C
LP-UART
SAl, Q-SPI

2 4 GHz Radio
Cortex M0+ Core
BLE 5.0
802.154
Concurrent mode

1MB Flash
36V 100-pin
1.7V 48-pin

A large offer

Dual-core / Full control
Ultra-low-power

Advanced RF tool, Energy control
with C code generation

ZigBee
€3 Bluetooth’s

THREAD

Open 2.4 GHz radio
Multi-protocol

Massive integration
Cost saving

€3 Bluetooth'5
Certified

2.4 GHz
proprietary

iiﬁi!!

/4

Bluetooth SIG
Mesh

16




BLE 4.1

BlueNRG-MS BlueNRG-1 BlueNRG-2 BlueNRG-LP STM32WB

ST Bluetooth® Low Energy product roadmap

2016

BLE 4.2

2017

BLE 5.0 certified
(Extended data rate)

2019

BLE 5.0 full featured

(2Mbps/Long-range/
Advertisement extension)

2019

BLE 4.2/ BLE 5.0
IEEE 802.15.4

ARM Cortex-MO Core
Master and Slave
concurrent

RX:7.3 mA

TX: 8.2mA @ 0dBm
Sensitivity: -88 dBm
QFN, CSP package

ARM Cortex-MO Core
160KB Flash

24kB RAM

12C, SPI, UART

10 bit ADC

RX:7.3 mA

TX: 8.2 mA @ 0dBm
Sensitivity: -88 dBm
QFN, CSP package

ARM Cortex-MO Core
256KB Flash

24kB RAM

12C, SPI, UART

10 bit ADC

RX:7.3 mA

TX: 8.2mA @ 0dBm
Sensitivity: -88 dBm
QFN, CSP package

ARM Cortex-M0+ Core

256KB Flash

64kB RAM

I12C, SP1/12S, UART, PDM,

PWM

12 bit ADC

RX: 3.8 mA

TX: 4.3 mA @ 0dBm

Sensitivity: -97dBm@1Mbps
-104dBm@125kbps (LR)

QFN32, QFN48 and WLCSP49

ARM Cortex-M4F DSP
1MB Flash

256kB RAM

I12C, SPI, UART, USB
12 bit ADC, LCD

PKA, PCROP, TRNG, AES 256-bit
ARM Cortex-M0+ Core
RX:3.8 mA

TX: 5.5mA @ 0dBm
Sensitivity: -96 dBm
QFN, CSP package

Network Processor Single-core Processor Dual-core Processor

’l 17
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STM32WBS5 series portfolio

Flash / RAM
Size (bytes)

1M/ 256K STM32WB55CG STM32WB55RG STM32WB55VG

1M /128K

512K / 256K STM32WB55CE STM32WB55RE STM32WB55VE

256K / 128K STM32WB55CC STM32WB55RC STM32WB55VC

Pin count
48 pins 68 pins 100 pins 129 pins
7X7mm 8x8mm 4.39x4.37mm 7X7mm
UQFN (p=0.5) VQFN (p=0.4) WLCSP (p=0.4) BGA (p=0.5)

18



BLENRG BlueNRG SoC for smart lighting

Bluetooth LE 5.0 certified SoC solution

€3 Bluetooth’ 5

certified

Extended temperature range
-40°C to +105°C

19



BlueNRG SoC for audio streaming
Future in wireless audio starts today

BlueNRG

BlueVoice: Voice streaming over Bluetooth Low Energy 5.0

STSW-BLUEMIC-1: Digital audio signal acquisition, compression, and transmission

Where:

« Audio Entertainment & Gaming
* Voice controlled TV remote

« Smart home

 Wearables

How:

« Audio @ 8-16 kHz

« Bitrate 32-64 kbps

« IMA ADPCM Codec

« Low latency and low power
(4.5 mW in streaming)

@'®» STM32 Open
' S® Development
. Environment

20




BlueNRG-Mesh DK

8" Lighting and sensing demo

o Download and flash the hex image

.] :

e Install and launch ST BlueNRG-Mesh Android App

s Toggle this to turn the
. light on or off

New Node 01 DO} -]

New Node 03

STEVAL-IDB008V2 by o ﬁ STEVAL-BCN002V1B

" l STEVAL-BLUEPLUG1

life.augmented

Powerful Getting starting Guide
UM2180: Getting started Android
UM2361: Getting started iOS

BlueNRG-MESH SDK 'ﬁ' Android SDK i0OS SDK

Applications

ST BLE-
MESH
Android
Af
Android i0S
BlueNRG- BlueNRG-
Mesh Core Mesh

ST BLE-
MESH

LED Light Sensor
E i0S App

Demo Demo

Middleware

ST ST
BlueNRG- BlueNRG
Mesh Core
Library Stack

Android ioS
Application Application
Framework Framework

B'[‘;‘;' - iOS BT4.X
el Stack
L XNU Kernel

Kernel

Bluetooth Bluetooth
Chip Chip

21

Hardware
Abstractio
n Layer
API

Boards
Support
Packages

HW Components
STM32L
+

BlueNRG-1

or

IEENE BlueNRG-2
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https://www.st.com/content/ccc/resource/technical/document/user_manual/group0/7e/bb/bd/40/66/0f/46/54/DM00369109/files/DM00369109.pdf/jcr:content/translations/en.DM00369109.pdf
https://www.st.com/content/ccc/resource/technical/document/user_manual/group0/7e/ea/19/73/31/3e/43/1a/DM00477323/files/DM00477323.pdf/jcr:content/translations/en.DM00477323.pdf

Baud rate
Mbps
€3 Bluetooth’
Kbps
) & -
aaaaaa LigBee’
g —_ meters pRIVIE
K Nx OPEN TECHNOLOGIES, T e

bps NE UHF & 10-Link

Sub-1 GHz and LPWAN

10 m

100 m




Sub-1 GHz proprietary radio
for the remote monitoring and control

150-174 MHz SPIRIT1

IS7] ;'3 300-348 MHz _ . itdi
— Ly 387-470 MHyz RX:9.2mA/TX: 195 mA @ +11 dBm Home and BU|Id|ng
e 779-956 MHz Sleep/Stby: 850 nA / 600 nA automation =

Max.Out: +16 dBm
Sensitivity: -120dBm

7
Mod: 2(G)FSK, OOK Alarm Systems /Qj
QFN20 4x4

M‘_BEISD) Z L) LowpPAN

wircless

Z

S2-LP "/ S2-L PCB ¢ Wireless sensor network ))

RX:7mA/TX: 10 mA @ +10 dBm
Sleep/Stby: 700 nA /500 nA

Max.Out: +16 dBm Smart Metering
Sensitivity: -130 dBm

413-479 MHz @
826-958 MHz @
452-527 MHz
904-1055 MHz

Bus) G Mod: 2(G)FSK, 4(G)FSK, OOK/ASK o
N QFN24 4x4 ndustrial Monitoring I
KNX @ S2-L PTX and Control B
' sigfox « S2-LP Based Radio Transmitter

life.augmented



&

Up to 43 GPIOs for full flexibility
+

Tiny package footprint

©

Flash memory / RAM size (bytes)

256K / 64K
128K / 48K
64K / 20K

STM32WLE5JC

STM32WLE5J8

73-pin UFBGA
(0.5 mm pitch)

Legend: . In production

» Pin count

Lys
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STM32WL — Portfolio and modulations

LoRaWAN

L§Ra° - based proprietary

'd—s
— (5]
LoRa —
~—
h —

(G)FSK

—— Y sigfox * + proprietary

/S

AA AL
AR '(G)MSK* ——  Proprietary
Wy v
\_ pam
BPSK — 'SingX * + proprietary

L A |

* Coming soon

24




Sensors




ST offer: Sensors & Motion MEMS

CONSUMER I INEMO® g‘.f Temperature & ,
_\‘-"\— S *\‘.I&\_ Inertial Module ‘ Humidity Sensors ot
Features Wearable
B‘& Mg \!/ Pressure Sensors @ MEMS é::::lt Home
Wide offer, intro of new products w*= Compasses =0 Microphones . Remote Control

* Voice Assistant

Competitive price

INDUSTRIAL

| @ g{t— Temperature

—A. Accelerometers Gyroscopes

y P Sensors * Industrial robot

_\\‘I‘ Dedicated ] INEMO® 7
mw=  Accelerometers [l —==  Inertial Module

» Positioning

=L « Tracking
“ « Tilt
Ve Né" » Vibration

High Accuracy

Dedicated products

10 Years Longevity

AUTOMOTIVE

A\‘_IL\_ Accelerometers @ Gyroscopes * Alarm
* E-call

N * Telematic
)
INEMO® «  Vehicle tracking

AEC-Q100

—\‘_IL\_ [nertial Module

>10 Years Longevity



Sensors & Motion MEMS
references*

Output
A: Analog Packing
D: Digital (N/A): Tray
l / TR: Tape & Reel (default delivery)
C
O | [ | LIS: Linear Inertial Sensor I S M 33 O D H C X T R
g LSM: Linear Sensor Module T
u | | | LPS: Linear Pressure Sensor \ Main characteristics:
M HTS: Humidity Temperature Sensor Number of Axis or Package size H: High Performance
E MP: Microphone 2: 2x2 mm package WB: Wide Band
L 3: 3-Axis Accel or Gyro ICL: InCLinometer
INDUS 1IS: Industrial Inertial Sensor 6: 3-Axis Accel + 3-Axis Gyro X: Machine Learning Core (MLC)
TRIAL [SM: Industrial Sensor Module For microphone, pressure sensor: For Pressure sensor:
23: 2x3 mm package size W: Waterproof
AUTO AlS: Automotive [nertial Sensor HB: High precision, Bastille (water resistant)
MOTIVE ASM: Automotive Sensor Module 330: 3-Axis Accel + 3-Axis Gyro + 0 Magneto For mic:
303: 3-Axis Accel + 0 Gyro + 3-Axis Magneto BS1: Bottom Port High Sensitivity, Versionl
BO1HP: Bottom Port, V1, High Performance
TO5: Top Port, Version5

https://www.st.com/en/mems-and-sensors.html
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* This is a “general rule” — exception always exist
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X-Nucleo

X-NUCLEO-IKS01A3

X-NUCLEO-IKS02A1

BlueTile
STEVAL-BCNOO2V1B

X-Nucleo for Consumer Sensors

LSM6DSO: 6-axis IMU

LIS2MDL: Magnetometer

LIS2DW12: Accelerometer

LPS22HH: Barometer

HTS221: humidity and temperature

STTS751: temperature sensor
X-Nucleo for Industrial Sensors

ISM330DHCX: 6-axis IMU

[1S2ZMDC: Magnetometer

[IS2DLPC: Accelerometer

IMP34DTO05: Dig Microphone

DIL 24-pin: Socket for MEMS

adapters

2
o me

iy i

w‘f}a.
e
"

Bottom view

In Mass Prod

Sensors

LSM6DSO: 6-axis IMU

LPS22HH: Barometer

LIS2MDL: Magnetometer

HTS221 Relative Humidity & Temp

VL53L1 : Time of Flight
MP34DTO5TR-A: MEMS Microphone

Main boards available

NV g

STWIN: Wireless

Industrial Node
STEVAL-STWINKT1

In Mass Prod

Ll
L] i

STM32L4+ MCU Al Ready

Littra Low Powar Corbex-MAFE1 20MHz

Industrial-grade
SENsars

Irveirtial, Acolsstic, Environmental

Built-in secure
wireless (wired) ) | BINRG-2| [ WiFi |
connectivity N |r.1i:mu5n|| [

SensorTile.Box
STEVAL-MKSBOX1V1

IP54-compliant
57 x 38 x 20 mm

Sensors:

LSM6DSOX: 6-axis IMU with FSM & MLC
LIS2DW12 & LIS3DHH: Accelerometer &
Inclinometer

LIS2MDL: magnetometer

LPS22HH: barometer

MP23ABS1: wide band analog microphone
HTS221: humidity and temp sensors
STTS751: temp sensor

MP: Q1 2020

In Mass Prod
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https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mems-motion-sensor-eval-boards/steval-mksbox1v1.html
https://www.st.com/en/evaluation-tools/steval-stwinkt1.html
https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/sensor-solution-eval-boards/steval-bcn002v1b.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-sense-hw/x-nucleo-iks01a3.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-sense-hw/x-nucleo-iks02a1.html

STEVAL-BCNOO2V1B - BlueNRG-Tile
Sensing, processing and streaming

Pressure Sensor Balun

Ultra-low-power software libraries &
ready-to-use SW development kits for

Accelerometer Bluetooth Low

High quality voice capturing and compression

Ranging sensor Temperature Sensor

+ Gyroscope /. \ “*ik ifim % - Energy SoC Q
Motion Algorithms
Magnetometer ' Microphone Gesture and Activity recognition
Time of FIight Humidity + VOICG over BLE

STEVAL-BCNO0O02V1B BLE Mesh

Range-extending networks with duplex
2 LAYER PCB FCC/CE certified

communication
‘Yl
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STEVAL-STWINKTL1
Block diagram, ICs and features in one slide

LDK130 in ST1PSO1EJR STBCO02

Low Noise Lo, step-down switching Li-lon linerar

LDO i regulator battery charger

, STR485LV USART2
Interface
SPI3
—

*  Best-in-class Industrial Grade Sensors

. - o SPBTLE-1S SPI2
(i.e. uIt.rasound detection, to vibration BLE Application )) (— -
anaIyS|s) Processor Module
Element 12C2
*  Multiple algorithms running on the SPI2. 12c4
»  Secure Connection and Authentication CAN
with STSAFE-100 (footprint) It ADC1 TS922ENT ZI -
——— () Low noise, low
. SAI1, distortion Op An |
*  BLE Connectivity DIFZS%ZMz
e — DFSDM1
»  Connectivity and sensor expansions 12C3,
support USART3
——

e USB and SD-Card holder

ESDALC6V1-1U2gsy’ USBLC6-2P6 2 | EMIFO6-MSDO2N
’l Single Line ESD protection USB ESD protection EMI filter and ESD protectid 30
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Sensortile.Box
Sensing, processing, power management & connectivity

+ TS922EIJT OpAmp USBLC6-2SC6 - ESD protection

Environmental Sensors Processing
| i STM32L4 low-power MCU
| 7 . Altimeter / Pressure sensor STM32L4R9ZIJ6
i Motion Sensors N LPS22HH R
| Low-power 6-axis IMU, ! | Connectivity
embedding Decision tree logic 1 Accurate temperature sensor
LSMGDSOX STTS751 Bluetooth Low Energy Module
: ! E : SPBTLE-1S
High-performance inclinometer i
i and low power accelerometer 1 Humidity sensor T P .
LIS3DHH & LIS2DWA2 HTS221 Power management & Analog
i i i i | STBCO2 - Battery charger
Magnetometer Analog wide-band microphone i STBB3JR - Buck / Boost DCDC
i LIS2MDL N MP23ABS1 | LDK130 - Linear Voltage Regulator




Authentication & IoT

secure solutions




Authentication

Multiple Secure Applications in two main segments

loT nodes Gateways Computer & Servers

Brand Protection Security for connected devices

Ky 33
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Secure connected devices

Typical architecture of secure connected & 10T devices

% WLAN Wireless (((
LPWAN LoRa / Sigfox
Smart
Objects ﬁ

STSAFE-A

v

STSAFE-A _— STSAFE-J MPU EE—
STSAFE-A STM32 _— STSAFE-TPM MPU _—

STSARE: STM32 et N STSAFE-TPM e —

TPM MP1

Lyy y
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STSAFE™ family secure element

Security certified solutions from 10T nodes to loT infrastructure

HW CERTIFIED CC EALS+ CERTIFIED CC EAL5+, BSI CERTIFIED CC EAL4+, TCG 2.0, FIPS140-2
Optimized Flexible Standardized
STSAFE-A STSAFE-J] STSAFE-TPM
«  Fixed features set: * Javacard based OS «  Platform integrity

. Authentication ° App|ets Speciﬁc features set: . Secure Boot

« Secure connection establishment « Authentication « Secure Firmware upgrade

* Secure storage _ _ e Secure connection establishment * Trusted network access

d LPWAN LoRa/ SlngX Compllant ° Secure Storage R Secure Storage
*  Personalization services * Personalization services « Linux based MPU Development kit
i Seamless integration with STM32 ODE ° Linux based MPU Deve|opment kit

package

Ky 35
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Please Scan the QR Codes \:;3,
and Stay Tune with Us. r

PDSA Wechat Subscription Power & SPIN Microsite



Thank you

© 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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