AppRtM MEMS & Sensors
MEMS & Sensors update

January 2020

Application
Rt

‘ ’I life.augmented



AppRtM: MEMS & Sensors, Janua

ry 2020

i



Update on MEMS products
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CO N S U M E R e Reac!y to use Sensor que for
Embedded Features beginner up to Professional,
Wide offer, regular ] g 2

introduction of new products,

Competitive prices

consumption & edge computing
with MLC* X version

= INDUSTRIAL High Accuracy

Dedicated products
10Years Longevity

Growing dedicated
applications

= . e
o EH e minimum longevity 10 years

g AEC-Q100 certification
High performance products

AUTOMOTIVE >10Years Longevity

Latest Industrial Sensors
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Sensor
High-performance and low
power accelerometer

LIS2DW12 & LIS2DTW12
LIS2DH12 & LIS2DE12
~ InMassProd -

LIS2DU12
MP: Q2 2020

High-performance and low
power 6-axisIMU

LSM6DSO & LSM6DSOX
LSM6DSR & LSM6DSRX

Sensors <&k for Consumer

LIS2DW12 & LIS2DTW12

» Ultra low power, up to14b resolution

» Multiple Noise / Power config for high flexibility

» Embedded Temperature sensor

LIS2DH12 & LIS2DE12

» Optimize compromise for resolution, power
consumption & cost

LIS2DU12

» Bigger FIFO, AAF, very low power at high ODR

LSM6DSOX & LSM6DSRX

» Ultra low power with increased Accuracy,

* Improved Noise & temperature behavior

* More embedded digital features (Fifo, Algo,
FSM, MLC)
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Sensors <&k for Consumer

Main Application

Product Strength

Altimeter / Pressure sensor
LPS22HH

Water Proof Pressure sensor
LPS33W /LPS27THHW

Microphone

MP23DB01HP & MP23DB02MM
MP: Q1 2020

Temperature sensor (Analog & Digital)

STML20 / STTS751
inMass Prog
STTS22H

‘ yy  Messpo

MP34DT05-A, MP34DT06J & MP23ABS1

Wearables, Drone, Vaccuum Cleaner
Weather station, e-cigarettes

Asset tracking, loT, Remore Control, Hand free
kit/eCall, Voice Assistant

LPS22HH
* Low power @ high resolution & accuracy

* Size and superior robustness. Unique package

technology (full molded)
LPS33W
* |Px8-Water resistant
LPS27HHW
* 10Bar Water resistant

MP34DT05-A, MP34DT06J & MP23ABS1
* High performance (SNR, AoP)
MP23DB01HP & MP23DB02MM

* Multimode for lower power consumption

* Improved performances (SNR, Sensitivity)

STML20 & STTS751

Standard products with competitive features
STTS22H

* Improved accuracy (£0.5°C)

* Fast response time /\;‘—E\

« 10Y longevity Ky
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Sensors for Industrial 10y

Sensor Main Application Product Strength

@ General purpose Accelerometer « 3-axis, Digital, Low power Accelerometer !
lIS2DH 1IS2DLPC « Embedded digital features Interrupts, FIFO,..

6-axis IMU with MLC . M.achine Learning Cor.e. and FSM
* High Accuracy and stability (Bl : 3°/hr)
ISM330DHCX

- WD L Axelwith wide BW (3kHz) and low noise
& " InMassProd Positioning and Navigation, Dynamic + Extended Top: 40°C +105°C.

Stabilization, Robotics, Vibration Monitoring

Wide Bandwidth + Ultra Wide and Flat Bandwidth (>5Khz)
| 3-axis digital axel * S-axis Digial i
« Low Noise (90 pg/iVHz) ; Low power (1.1mA) :
: IS3DWB - Extended Top: -40°C +105°C i
! MP: Q1 2020 :
3-axis Inclinometer IS3DHHC
lIS3DHHC » 3-axis inclinometer
: ~ InMass Prod - [1IS2ICLX i
! 2-axis Inclinometer with MLC Precision Inclinometer * High resolution & Accuracy over temp & time
" I IS2ICLX Structure monitoring  Machine Learning Core and FSM
Ceowews | CWEQUERY Antemnag platorm levelng " e TOP R NS & orsrs, vaman 220 W0



Sensors for g L
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Sensor Main Application

¥ Automotive

Product Strength

AEC-Q100 6-axis IMU

ASM330LHH

~ In Mass Prod -

AEC-Q100 6-axis IMU with MLC Lo e
ASM330LHHX Accurate Navigation, Dead
MP: Q4 2020 Rekoning and Positioning

AEC-Q100 Ultra low power
3-axis digital axel

AIS2DW12
~ In Mass Prod -

* High Accuracy and stability over
temperature and time

« ARW: 0.21 deg/+h ; Bias Instability (Bl): 3°/hr

» Extended Top: -40°C +105°C

ASM330LHHX
« with Machine Learning Core

« Ultra low power (0.67pA @3V @1.6Hz)

» Superioir robustness to mechanical shock
and drops

» Package with wettable flanks

AEC-Q100 High Performance
3-axis digital axel

AIS2IH
MP: Q3 2020

* Multiple Resolution / Power configurations
for high flexibility

» Package with wettable flanks
» Extended Top: -40°C +115°C

AppRtM: MEMS & Sensors, January 2020



Sensors with Al ready

MLC: From Low Power Sensor to Low Power System

ST introduced a new feature called MLC (Machine Learning Core) called “X”-factor

Energy saving by 10 to 1000 time when running Machine Learning Core (vs. AP)

Already 4 products which embed MLC: LSM6DSOX, LSM6DSRX, ISM330DHCX, IS2ICLX

External Sensors

Accelerometer Gyroscope
==l = LPS22HH
Application S48 /13C FSM (Pressure Sensor)
Processor (AP) SPI/ 12C Interrupt S— = LIS2MDL
N FFO Fub MR (Vagnetic Senson
Machine Learning Core —
ﬁ Optical Inage Stabilization Core

de.augmented - . AppRtM: MEMS & Sensors, January 2020 ﬁr”
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Status on Sensors Products 2019
What we did

IIS2DLPC ax. LIS2DTW12 axL LIS25BA Audio AXL STTS22H Temperature sensor
14b, ULP 14b, ULP, Temp sensor high accuracy
LSM6DSO/ LSM6DSOX LSM6DSRX ultra high stability 6- ISM330DHCX
AIS2DW12 AXL . ¢ R
ProgFZen:/sn:E glgos 12b, AEC-Q100 axis IMU with MLC Industrial 6-axis IMU
LPS33W High pert Pressure LSM6DSR ultra high stability 6-
Water Proof axis IMU

ite.augmented AppRtM: MEMS & Sensors, January 2020 %



Status on Sensors Products 2020

Key messages
20Q1 - 3 product lines Consumer, Industrial & Automotive
IIS3DWB vioraton sensor sz  Regular products introduction with improved performances
IIS2ICLX inclinometer .. . .
2 axts 0.5, 5ygius +105°C - WW demand is increasing, enter your orders, LT is
LPS27HHW Pressure Sensor « >20W for Consumer & Industrial, higher for Pressure
High perf Water Proof sensor
MP23DBxX Microphone e 26W for Automotive

Digital bottom

« SensorTile.BOX to be installed by each of us on our

.
o ~ Hleder walh cpuck I I I O b I I e
rewe EEE

} | SersarTile.box PR

=T Aahidlioal bk wall By
fsang sl
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News in MEMS Hardware tools
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STM32Nucleo expansion
X-NUCLEO-IKS01A3

Sensors Evaluat

Profi MEMS tool
STEVAL-MKI109V3

Evaluate All ST

on boards

BlueTile
STEVAL-BCNO00O2ViB

SensorTile.Box
STEVAL-MKSBOX1V1

STWIN: Wireless
Industrial Node
STEVAL-STWINKT1

STM32Nucleo expansion
X-NUCLEO-IKS02A1

STM32CubeMX
_ Easy debugging

Vibrometer
IISSDWB

INDUSTRIAL

MP: Q1 2020

fe.augmented

STM32CubeMX Focus on BLE Play with ST
sensors through s
DIL24 adapter communication Sensors
AUTOMOTIVE
CONSUMER
INDUSTRIAL P
=
| consumER | CONSUMER
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SensorTile.box
STEVAL-MKSBOX1V1

Compact casing, IP54-compliant
57 x 38 x 20 mm (Lx W x H)

500 mA-h Li-Po battery

8 GB uSD card as mass memory
extendable to 64 GB

Compatible with “ST BLE Sensor” app
Available on Google Play and App Store

GETITON o P I
P* Google Play ey~ r¥E

Y Sens ctionalities Configure and Develop specific functions using ;
using pre-defined functions define new apps i development environment

Discavery sensors f

Na need to program anything New App without programming Programming using STM32 ODE

"'.AM‘L- ation
,’ e R July 22,2019
@

de.augmented WWW-St-ComlsensortilebOX AppRtM: MEMS & Sensors, January 2020 @




STWIN SensorTile kit

Industrial loT sensors:

* *IIS3DWB - ultra-wide bandwidth MEMS vibrometer
up to 5 kHz

* ISM330DHCX - 3D accelerometer + 3D Gyro INEMO
inertial measurement unit with machine learning core

_ + 1IS2DH - ultra-low-power high performance MEMS
‘ motion sensor

Key features:
« 1IS2MDC - ultra-low-power 3-axis magnetometer

+ Multi-sensing wireless platform implementing

vibration monitoring and ultrasound detection * LPS22HH - digital absolute pressure sensor

- Built around STWIN core system board with + HTS221 - relative humidity and temperature sensor
processing, sensing, connectivity and expansion - STTS751 - low-voltage digital local temperature
capabilities sensor

* Micro SD Card slot for standalone data logging - IMP34DTO05 - industrial grade digital MEMS
applications microphone

+ Wireless BLE4.2 (on-board) and Wi-Fi (with + MP23ABS1 - wideband analog MEMS microphone

STEVAL-STWINWFV1 expansion board), and wired
RS485 and USB OTG connectivity

m b —

R November 25, 2019
te.augmented @ @ ' AppRtM: MEMS & Sensors, January 2020 éﬁ’
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Introduction to new Industrial MEMS

expansion board X-NUCLEO-IKS02A1



X-NUCLEO-IKS02A1

Motion MEMS and microphone MEMS expansion board
for STM32 Nucleo (industrial)

* This is the NEW motion MEMS and microphone MEMS sensor
evaluation board system with INDUSTRIAL products

Key products on board:
MEMS — 6-axis IMU - Accelerometer / Gyroscope
MEMS 3D Accelerometer
MEMS 3D Magnetometer
MEMS Microphone

Socket available for additional MEMS adapters and
other sensors

‘, I [ For further information visit ]

X-NUCLEO-IKS02A1

with Industrial products

|:| IS2MDC ST Morpho connector**

[] mP34DTo05 [ ] Arduino UNO R3 connector
[] DIL 24-pin

D lIS2DLPC ** Connector for the STM32 Nucleo Board

AppRtM: MEMS & Sensors, January 2020 %



Key features

« Sensor 12C address selection

* |2C Sensor Hub features support for ISM330DHCX
(I2°C master for the other sensors)

« Each sensor has separate power supply lines
allowing power consumption measurements

« Sensor disconnection possibility (disconnects the 12C
bus as well as the power supply)

&

™

3

Iy

™
g
Sl
e
L)

.Q‘ =
1

* Interrupt signals from motion sensors

» DIL24 socket (compatible with STEVAL-MKI***V*
MEMS adapter boards)

- Several I12C bus connection modes available

Lys
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12C bus connection modes

1. All sensor sensors are connected on a
single I2C bus (default)

iBC2
ISM330DHCX
STM32 Nucleo board
Arduino UNO R3 11S2DMC
ST morpho
1IS2DLPC
DIL 24

The board configuration is:
 JP7:1-2 3-4 (I2C1 = I2C2, 12Cx=GND)
JP8: 1-2 3-4 (I2C1 = I12C2, 12Cx=GND)

AppRtM: MEMS & Sensors, January 2020 %



2.

12C bus connection modes

IS2MDC and DIL 24 connected to 12C
sensor hub of ISM330DHCX

I’C2

ISM330DHCX
STM32 Nucleo board
iz 1S2DMC
) (sensor hub)
Arduino UNO R3
DIL 24
ST morpho Fc
IS2DLPC

The board configuration is:
» JP7:2-3 (I2C1 = I2Cx)
»  JP8:2-3 (I2C1 = 12Cx)

AppRtM: MEMS & Sensors, January 2020 %



12C bus connection modes

3. Only lIS2MDC connected to I2C sensor
hub of ISM330DHCX

1*C2aux
o2 (sensor hub)
ISM330DHCX
STM32 Nucleo board 11IS2DMC
Arduino UNO R3
ST morpho

The board configuration is:
JP7:2-3 (12C1 = [2Cx)
JP8: 2-3 (I12C1 = [12Cx)
DIL24 adapter (to 12C2): SB16, SB21

Not mounted: SB6, SB10, SB12, SB14, SB18, SB19,
SB20, SB22

AppRtM: MEMS & Sensors, January 2020 %



12C bus connection modes

1.
ISM330DHCX I—I DIL 24
2 i STM32 Nucleo board PC28ux
Arduino UNO R3 WD
ST morpho
3.
4. Only D”_ 24 ConneCted tO IZC sensor hUb The board configuration is:
Of |SM330DHCX « JP7:1-2 (I2C1 = I2Cx)
o JP8:1-2 (I2C1 = I2Cx)
5 «  DIL24 adapter (to 12Cx): SB14, SB20
: Not mounted: SB6, SB10, SB12, SB16, SB18, SB19,
SB21, SB22

ife.augmented AppRtM: MEMS & Sensors, January 2020 %



12C bus connection modes

Fc2
ISM330DHCX | F*C2aux
(sensor hub)
2 . STM32 Nucleo board
DIL 24 - 1IS2DMC
Arduino UNO R3
& 1IS2DLPC
4 . The board configuration is:

JP7: 2-3 (12C1 = [2Cx)
JP8: 2-3 (12C1 = [2Cx)
DIL24 adapter (to 12C2): SB16, SB21

5' ”SZMDC connected to I2C Sensor hUb Of «  Not mounted: SB6, SB10, SB12, SB16, SB18, SB19,
D||_ 24 SB20, SB22

Lys
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SPI interface option

- SPI interface on DIL24 socket can be enabled by solder bridges

DIL24 Socket for Adapter Board

JP5
581
SR R8 DNIM-——]1V8
—L 14 &2 —
AL 2@ L——]reno
V8 va,,
— . 5B4
L e M TNJWPT§4 o ONM-—{ v
=1 2 23 5 SA0DARDY SB5
SCx ¥ 3 22 K2 ﬁ—_{l"GNU
1 21
S 5 20 ORI S5F_MISO
= B 19 crine
ﬁ £ 8 —WNT PRiT pNm SPLMOSI
17 | DMINT P
g 16 [T :ﬁ‘l‘zplﬂﬂ s5B12 1C1 SDA
X7 100 |15 —wT sa14
5 11 14 | M INTH o Sl
w12 13 L
DIL24 Socket —a & DN 1202 SDA
GRD
= SFl_CK
— [2C1 SCL
S820
DhM—— SEx
Sa21
DRIM [2C2 SCL
sa92
ofi__SPL CS
SB23
B2 1va

57 R
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How to run a demo

Hardware prerequisites

« X-NUCLEO-IKS02A1: Motion MEMS
and microphone MEMS expansion
board

+ STM32 Nucleo: development board
(NUCLEO-F401RE or NUCLEO-
LOS3R8 or NUCLEO-L152RE or
NUCLEO-L476RG)

» Windows 10/8/7 - Laptop/PC
» USB type A to mini-B USB cable

X-NUCLEO-IKS02A1

NUCLEO-F401RE

N2

NUCLEO-L053R8

m NUCLEO-L152RE Mini USB Cable
or

fe.augmented NUCLEO-L476RG AppRtM: MEMS & Sensors, January 2020 éf’



How to run a demo
Software prerequisites
- STSW-LINKO008: ST-LINK/V2-1 USB driver

« STSW-LINKO0O7: ST-LINK/V2-1 firmware e

upgrade T -
& ::w:?____l: ‘-n-l;:l_| .,,|—|
" e S TIIONE f SAi ) (Y
- X-CUBE-MEMS1: MEMS & Sensors SW = [ —
o F.ll.'r:h'._lzj" _-Jl IS | 1T m— |
pacakge o e R i
- Copy the .zip file content into a folder on your PC T [ o
« The package contains source code examples ) i
and demonstration applications = — s s
Unicleo-GUI

* Unicleo-GUI: GUI for MEMS & Sensors

Lys

fe.qugmented
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Run a demo

Go't t Download & Unpack
° o o st o X-CUBE-MEMS1 package

X-CUBE-MEMS1 package structure

X-CUBE-MEMS1 Q
Get Software . _htmiresc
2= Product Catalog Q@ English & Login || CubeMX Templates for CubeMX

Documentation

Mi@.ougmenfed . Documentation <
Dri _ Low Level drivers
. Drivers < : .
| Middlewares < SW libraries
1 L] i i
e SeaI’Ch for X_CUBE_MEMS1 i Projects < Source code examples + binaries
Utilities _Link to Unicleo-GUI product page

T en.DMO03IETTE2.pdf

|2 package.xml

Dl’ag & DrOp aReIease_Notes.html
DataLog Extendedb|n || STMicroelectronics.X-CUBE-MEMSL.pdsc
on Nucleo drive

] o |
S _”,’___ 48 Computer
< b &, 0SDisk (C)
- 1
— ____ e b o MUCLEQ (F:)

-

e Run the Unicleo-GUI

‘ DataLogExtended binary file location:
, I STM32CubeExpansion_ MEMS1_V7.0.0\Projects\STM32F401RE-
fe.augmented Nucleo\Examples\IKS02A1\DataLogExtended\Binary\  AppRtM: MEMS & Sensors, January 2020 %ﬁ



News in MEMS Software tools
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PC software
Unicleo-GUI

PC software
UNICO GUI

Lys

fe.augmented

Companion GUI
for X-NUCLEO,
SensorTile.box, ...

Embedded software
X-CUBE-MEMS1, Libraries,
Function packs

Sensors Software

XY E
Jeeee
20009
feoceccee

Function packs support e B e

combination of stacked
X-NUCLEOs or loT nodes

PC software Phone App
Algobuilder ST BLE Sensor
- :- - — « \ Q
= . 'l:: el ii‘-l 3 Dol NS \\
- = A D‘.""",‘ oy
Chatanl v a3
. G

Graphlc_:al 238 Display, program
— programming of and sensor data
applications push to Clouds

Low level drivers &
Examples (incl. MLC/FSM)

github.com/STMicroelectronics/

STMems_Standard C drivers

Flatform-independent drivess source code fi

al senacTs based on C st

Tyt B U

®C deopEndcase P55 de
STMems_Android_Sensor_ HAL IO

This repository contams 51 Andeout sersed Hardware #

MEMS Linux 0 cnvers
Wi foapasw-2a Faodew Qo

Regularly
i updated

STMems_Machine_Learning Core

®C- fasbiomee ¥3i %3 @0 No
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X-CUBE-MEMSH1
News in v7.0.0 (October 2019)

+ Added support for X-NUCLEO-IKS02A1
* Industrial sensors: ISM330DHCX, 11IS2MDC, 11S2DLPC, IMP34DT05 3 6006066000000000600

in0000000000000000066

» Support for STM32CubeMX
* New application for audio processing: MicrophoneFFT, SoundMeter
» Application for Motion MEMS Sensors:

Accelerometer Calibration
Sensor Fusion
eCompass

Magnetometer Calibration
Tilt Sensing

* Added support for AIS2DW12, LSM6DSR, STTS22H, LSM6DSRX, LISSMDL
A3G4250D, AlIS328DW, AIS3624DQ, H3LIS331DL

8

« Updated libraries for Activity Recognition, Activity Recognition for Wrist,
Pedometer for mobile, Pedometer for Wrist

+ Added automatic control of INT1 (on DIL24 socket) pin to avoid
sensor start with 13C interface

f.augmented AppRtM: MEMS & Sensors, January 2020 \éyﬁ




S et > X-CUBE-MEMSH

Release notes v7.1.0 (February 2020)

* Application generated in STM32CubeMX Available for following libraries:

» Possibility to generate application in
STM32CubeMX for any supported MCU Cort MO M7
and sensot/s iz MO+

 Application are pre-prepared for

Accelerometer Calibration X X X
» X-NUCLEO-IKS01A2 Carry Position X X X
« X-NUCLEO-IKS01A3 6COMDASS X X X X
» Custom board (composed from supported P

Sensors) Sensor Fusion X X X X
- SW4STMB32 projects replaced by Gyroscope Calibration X X X X
STM32CubelDE projects Gesture Recognition X X X
- Selected libraries available for Cortex-M7 Intensity Detection X X X X
) ) Magnetometer Calibration X X X X

- DatalogExtended updated to achieve higher o :
communication speed 11 SETENE X X X A
Vertical Context X X X

Lys
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- Unicleo-GUI

News in v1.10.0 (October 2019)

- Added FFT analysis for accelerometer data with several options (overlapping, windows, lin/log axis) - available for
DatalogExtended firmware

+ Added support for LSM6DSRX

+ FSM and MLC example configurations updated according to GitHub repository (FSM and MLC)
- Datalog format modified to be compatible with Unico (MLC tool)

 Added support for FP-SNS-ALLMEMS2 and FP-SNS-MOTENVWB1 firmware

« Minor bug fixes and improvements

T ek =] b

Exampla lgorthms
Activity ehide
Wibrabon B Pogitiol b Makion
Monitaring Recogniton RWF ; ,Ig;‘" Intensty ool
Cirrent exampe is
Thdk to uplead ‘example bo the sengar.

PMate: Loading =xanple skyorithn can modify the presious sensar configuration.
Change of sensar configuration n "Options” ab afier an cxamrple algorithm 5 baded
cafinfhience te axanmplke functionaity.

Al example slgorithims are found on ST GitHub.
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AlgoBuilder
News in v2.4.0 (October 2019)

+ Added support for Finite State Machine and Machine Learning Core (SensorTile.box)
- Added support for SD Card on SensorTile.box

* Introduced list of capabilities for all targets

+ Preparation for future custom Firmware Templates

« Programming using ST-Link and DFU mode now use STM32CubeProgrammer instead of ST-Link
Utility and DfuSe Demo Utility

« Remove support for IAR EWARM 7.xx 7= AT —
« Added examples for FSM/MLC and SD Card function blocks

=

Wy

sTM3?" NP
CubeProgrammer

augmented
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X-CUBE-ALGOBUILDER

Release notes v1.0.0 (February 2020

- X-CUBE-ALGOBUILDER is CubeMX plugin (Additional Software package for CubeMX) that
increases portfolio of STM32 and MEMS sensors which can be used directly with

N

AlgoBuilder.
A::mﬂ DEVELOP PROGRAM
> :
STM??’.' " AlgoBuilder STM32~ ."'
CubeMX et CubeProgrammer
"ﬁ =
S};’ﬂhé MCU Packages - r |,_ : r
STM32 AP 2
@ AlgoBuilder CubelDE i
X-CUBE-ALGOBUILDER DEVELOPMENT
BOARD

fe.augmented AppRtM: MEMS & Sensors, January 2020 %



X-CUBE-ALGOBUILDER

Release notes v1.0.0 (February 2020)

« Generation of firmware template for AlgoBuilder

« Support for X-NUCLEO-IKS01A2, X-NUCLEO-IKS01A3 and Custom board

* Includes DSP library required for FFT calculation
« Support for Cortex-M3 and Cortex-M4 MCUs

» Sensor drivers and expansion (X-NUCLEQ) boards drivers are loaded
from X-CUBE-MEMS1 package

- Possibility to generate firmware template for IAR, Keil, CubelDE

« Smooth interoperability with CubeFW, CubeMX and CubelDE

Lys
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AlgoBuilder
with X-CUBE-ALGOBUILDER v1.0.0

1a. Create template _
AlgoBuilder 2. Make your design

X-CUBE
ALGOBUILER GUI

AMEData™ conversion

Engine
C code
4. Uploads to your
development board <7

NUCLEO

»A
«wpm
e

Firmware ol 5
FW Template # Compiler # isi‘m i
s Project P % .
% OIAR 3] [ .
ST::'.':hem? SYSTEMS RIKEIL 5. Display sensor

data in Unicleo-GUI

3. AlgoBuilder compiles
your design through
external compiler

Pre-Prepared Libraries
Templates (binary)

1b. Select template

‘ NUCLEO-F401RE + IKS01A2/3
,’ NUCLEO-L476RG + IKS01A2/3
io.augmentes  SensorTile

SensorTile.box

AppRtM: MEMS & Sensors, January 2020
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- Moving from DfuSe to STM32CubeProgrammer i
Unico GUI

» binary files available from version 9.2.0.0
News and preview

- Data injection tool to evaluate MLC results using a defined
configuration and a selected data pattern

« Auvailable for ST internal debugging only! (9.2.3.0)

oo Lyy

- Decision tree automatically generated by the tool
+ Auvailable for internal evaluation only! (9.4.5.0)

« Python script calling Unico in background
« The whole MLC configuration is managed by the script

* No user interaction with the GUI

» Allows processing very large amount of data . :

« Compatible with Unico from version 9.4.5.0, Improvements ongoing

« Pedometer Regression Tool

* Improvement available from version 9.4.6.0

+ Optimized pedometer regression tool to speedup execution - 10 times faster

MLC Features computation (ARFF)
r + Improvement available from version 9.5.0.0

’I + Optimized features computation (for ARFF generation) - 2 / 3 times faster ' |
e AppRtM: MEMS & Sensors, January 2020 éf’



FP-SNS-ALLMEMS1

News in v4.0.0 (September 2019)
 Added support for STEVAL-MKS1BOX1 kit

 Added support for X-NUCLEO-IKS01AS3 expansion board

- Added another MotionXX libraries:

« MotionID motion Intensity recognition middieware
MotionPE user current pose recognition middleware
MotionSD user working mode recognition middleware
MotionVC vertical movement recognition middieware
MotionTL tilt angles evaluation of the user device middleware

AppRtM: MEMS & Sensors, January 2020 @



SensorTile.box - Default Firmware

Release notes v3.3.0 (January 2020)
+ Added the possibility to upload MLC/FSM programs

- Added In-Vehicle Baby Alarm example app
« Connection requires a PIN (‘123456’)

+ Bug fixes

It is possible to restore the default firmware
of the SensorTile.box with
KYI STSW-MKSBOX1 BL

fe.augmented AppRtM: MEMS & Sensors, January 2020 %




Go to Expert
view and touch
select Input

life.augmented

SensorTile.box - Default Firmware

Select “MLC Virtual
Sensor”

Input sources

Bctelerstion sensor [inchnometer

D Magnetic ficld sensor

L] Micrephans

O wmrc iTims)

O ATC (pate)

B MLC Virtual Sensar

Select output and
touch gearbox button
on MLC input

) NPV ,
E} MEC Victual Sensor o3

FURCTIONS

Choosa a function

El FSh Virtual Sensar

EXPS

[ eawery Low

71 Blustonth Conrectod

* Stream to Bluctooth ¢

 SET INPUT

£

Select .ucf file to be
used; label outputs

Input options

MLC Example (with v3.3.0)

Upload the program
and see results

L

Machine L.; - STARTLOGHING

7
CONFIGURATION FILE

\

LSMBDSOX_SIX_D_POSITION.UCF

Value. z-ax:s down (0xE)

[ Decision Tree: 0 - 6D ORIENTATION ]

S
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None

x-axis up
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= axis up

* TERMINATE " SAVE APP
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*nd: down

Q
1
2
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4
5
\n

bty 3

A\

DFCTRERT oTz

/' SAVE CONFIG

o 4
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Detasion Tree: 2
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Decision Tree: 7
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i () L
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FP-SNS-STBOX1

SW function pack for SensorTile.box

« Applications

« SDDatalog save to SD card at max speed w/RTOS
BLESensors stream to ST BLE Sensor app
BLELowPower stream to ST BLE Sensor app w/RTOS
BLEMLC Machine Learning Core demo
BLEFOTA Firmware Over-The-Air-Update

- Examples
» Bootloader at 0x0800 000 with BLEFOTA at 0x0800 4000

« DatalLogExtended stream to Unicleo GUI via USB
Virtual COM port

Available for download at
FP-SNS-STBOX1

Lys
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FP-SNS-STBOX
News in v1.1.0 (December 2019)

Updated drivers (components and SensorTile.box)
Removed Vibration monitor program for Machine Learning Core (BLEMLC application)
Introduced the capability to program the Finite State Machine (BLEMLC application)

Introduced the new Bluetooth characteristics for displaying the output of MLC and FSM
(BLEMLC application)

Improved the USBD recognition

rrrrrrrrr
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Low level drivers & Examples (MLC/FSM)
Github updates
Low Level Drivers (STMems_Standard C_drivers):
« Added driver for LIS25BA
* Added Sensor hub FIFO example with LSM6DSOX and LPS22HH

« Code modifications and bug fixes

MLC (STMems Machine Learning_Core):

+ Added Configuration example for LSM6DSOX

» shows all the steps of the Machine Learning Core (MLC) configuration, from data logging to
the device configuration

» face_up, face_down, shaking
» These steps are applicable even for other ST devices embedding the MLC feature

Lys
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MANUFACTURING
TECHNOLOGY

Takeaway: Why Choose ST ?

EXPERTISE
PARTNERSHIP Sensor to
HIGH-VOLUME IN MULTI-AXIS WITH OEMS Cloud

MANUFACTURING SENSOR s Tools, SW
IN PRODUCT J ’
CAPABILITY INTEGRATION DEVELOPMENT libraries

Paving the Future with Unique Assets and Focused Market Leadership
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Promotional tools: Sample Kits

SN SRS R SARLCE T

Consumer

STEVAL-MKITO1V]
LSM6DSL, LIS2DW12, LIS2MDL, LPS22HB

' MEMS and Sensors
& = Quick Reference Guide

r"@\ " i Download now

. Gi @

Smart Motion fracking, loT for

an enhanced user experience | Brochure for sensors

Industrial

STEVAL-MKITO2V1
IS2MDC, 11S2DH, ISM330DLC, IIS3DHHC

Environmental BRMOTIONMEMSO0120

STEVAL-MKITO3V1
STTS751, LPS22HH, LPS33HW, HTS221

Lys
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TOP SELLING MEMS Products

- Consumer AXL: LIS2DE12 / LIS2DH12 / LIS2DW12 / LIS2DTW12 / LIS25BA

- Consumer High-g: AXL (up to 400g): H3LIS100DL / H3LIS200DL / H3LIS331DL

- Industrial: 11S328DQ / 13G4250D / 11S2DH / IS2DLPC / IS3DHHC / IS3DWB / 1S2ICLX
- Automotive AXL: AIS328DQ / AIS3624DQ / AIS2DW12 / AIS2IH

+ Consumer Magnetometer and 6-Axis e-Compass: LSM303AGR / LSM303AH / LIS2MDL
+ Industrial Magnetometer, e-Compass: ISM303DAC / 1IS2MDC

« Consumer 6-axis IMU (A+G): LSM6DSL / LSM6DSO / LSM6DSOX / LSM6DSR / LSM6DSRX
¢ Industrial 6-axis IMU: ISM330DLC / ISM330DHCX
« Automotive Gyro and 6-axis IMU: A3G4250D / ASM330LHH

« Environmental sensors: LPS22HH / LPS33HW / HTS221 / STML20 / STTS751 / LPS33W / LPS27HHW / STTS22H
* Microphones: MP23ABS1 / MP34DT05-A / MP34DT06J / MP23DB01HP / MP23DB02MM
= Industrial Environmental sensors: IMP34DT05 / STTS22H

Lys

Eiocremniiod In Mass Prod / New Product in Mass Prod / Sample available for alpha customers
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For EMEA — a dedicated team

Product Marketing:
gildas.henriet@st.com

Technical support
ams-support-emea@st.com

On st.com, you can subscribe to (after registration):

MEMS and Sensors newsletter (quarterly)
ST News & Updates newsletter (monthly)

Lys
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