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Sensors Evaluation boards

STM32Nucleo expansion
X-NUCLEO-IKS01A3

Profi MEMS tool
STEVAL-MKI109V3

STM32CubeMX
Easy debugging

CONSUMER

Evaluate All ST
sensors through
DIL24 adapter

AUTOMOTIVE

INDUSTRIAL

CONSUMER

STM32Nucleo expansion
X-NUCLEO-IKS02A1

life.augmented

STM32CubeMX
Easy debugging

INDUSTRIAL
MP: Q1 2020

BlueTile
STEVAL-BCNOO2V1B

Focus on BLE
communication

CONSUMER

STWIN: Wireless
Industrial Node
STEVAL-STWINKT1

Vibrometer
2 11IS3DWB

INDUSTRIAL

MP: Q1 2020

SensorTile.Box
STEVAL-MKSBOX1V1

Play with ST
Sensors

CONSUMER
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X-NUCLEO-IKS01A3

Motion MEMS and environmental sensor expansion
board for STM32 Nucleo

* The X-NUCLEO-IKS01A3 is the NEW motion MEMS and
environmental sensor evaluation board system with consumer

products

Key products on board:
MEMS 3D accelerometer (£2/+4/+£8/+16 g) + 3D gyroscope
(£245/+£500/£2000 dps)
MEMS 3D magnetometer (x50 gauss)
MEMS 3D accelerometer (£2/£4/+8/£16 g)
MEMS pressure sensor (260-1260 hPa)
Capacitive digital relative humidity and temperature

digital temperature sensor (—40 °C to +125 °C)
Socket available for additional MEMS adapters

‘‘‘‘‘‘‘‘‘

D HTS221 ST Morpho connector**
|:| LPS22HH |:| LIS2DW12 |:| Arduino UNO R3 connector

Info available at
X-NUCLEO-IKS01A3

life.augmented

&7 |

[] sTTs751 [] DIL 24-pin
** Connector for the STM32 Nucleo Board
J ST MEMS workshop, Italy, November 2019
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https://www.st.com/en/ecosystems/x-nucleo-iks01a3.html

STEVAL-MKI109V3 ___

Professional MEMS tool

* Professional MEMS tool (STEVAL-MKI109V3) motherboard is a complete, ready-to-use platform for
the evaluation of STMicroelectronics MEMS products.

* It includes a high-performance 32-bit microcontroller which functions as a bridge between the sensors
and a PC, on which you can download and run the graphical user interface (GUI) Unico or dedicated
software routines for customized applications

Part Number 4 Manufacturer Description
|4 Back | SelectPort:  |COM7 ¥ Connect " Disconnect ‘ b start stop X Exit sT LIS3DH adapter board for standard DIL 24 socket
2 [ 1nfo | options | Registers | Load/save | LSM303DLHC adapter board designed to be plugged into a standard DIL24 socket
b
= S S
s ] o0 G &3 I L3GD20 adapter board for a standard DIL 24 socket
2 (ozh) | oo | WAKE_UP_THS (34) | 00 | L.SM330DLC adapter board for standard DIL24 socket
Plat (OFh) | 44 WAKE_UP_DUR (35h) [ 00
caory [0 | FREE_FALL s [0 | sT LIS2DH adapter board for standard DIL24 socket
=
=5 ) 04 STATUS_DUP )l o0 sT LIS3MDL adapter board for standard DIL24 socket
(22) | 00 WAKE_UP_SRC (38h) [ 0o
CTRL4_INT1_PAD_CT (23) [ 00 | THP_SRC (39h) | 00 | ST LSMIDS1 adapter board for standard DIL24 socket
Interupt|  CTRLSINT2_PAD_CT (24) [ 00 | SIXD_SRC (aah) [ oo |
s @ (00 ALL BT SRC o (o0 ST LSMEDS3 adapter board for standard DIL24 socket
R o7 (@) | 00 | X_OFS_USR () 00 sT LSMBDSO adapter board for standard DIL24 socket
STATUS (27 [ oo | Y_OF5_USR (aoh) [ 0o |
- ouT X L (ash) [ 0o Z_OFS_USR @) 0o i sT LSM303C adapter board for standard DIL24 socket
& | ourxn (ash) [ 00 | L7 LI =) [T ==
T - Singe register Read/Wirite sT LIS2HH12 adapter board for a standard DIL24 socket
[ ] QUT Y H () | 0 | sT LP325HB adapter board for a standard DIL 24 socket
Indn. | o zL Cech) [ 00 | addess: [___Jh vabe: [ |n
| o (oh) | 00 ST LSM303AGR adapter board for a standard DIL 24 socket
FIFO_CTRL (2Eh) ? All Registers Management:
D I L 24 FFT - =) (oo sT LSM303AH adapter board for standard DIL24 socket
FIFO_SAMPLES () (00 (readat ) ( wrieal ) (pefautal |
TH_THS (o) (0o | STEVAL-MKI{T4v1 ST LIS2DS12 adapter board for standard DIL24 socket
adapter mr
B (2 (o) [ Easy Configuration ] ST IS3DHHC adapter board for a standard DIL 24 socket
sT L20G20IS adapter board for a standard DIL 24 socket
STMicroelectronics Demonstration kit = STEVAL-MKI179V1 {LIS2DW12) Board = ProfiMEMSTool Firmware Version = ¥2.33.1 Unico Version = 7.0.0.0 sT LPS22HH adapter beard for a standard DIL24 socket

Info available at
STEVAL-MKI109V3 #
life.augmented STSW-MKI109W ST MEMS workshop, Italy, November 2019



https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mems-motion-sensor-eval-boards/steval-mki109v3.html
https://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-mki109w.html

SWD Connector

32KHz XTAL to enable ultra- R? Balun
low-power BLE sleep mode BALF-NRG
L2 bead to enable low- {BQ e. BLE SoC
power BLE active mode / ; BlueNRG-232
User button B RGBLED
Pressure Sensor ﬂ ;  Microphone
LPS22HH MP34DT05-A

BlueTile

STEVAL-BCNOO2V1B

Accelerometer + Gyro
LSM6DSO

12C for expansion

Magnetometer

LIS2MDL S
Time of Flight * ¥
VL53L1X

Humidity + Temperature
HTS221

Available soon:
STEVAL-BCNOO2V1B

Bottom view
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eooco Verizon LTE 10:42

£ Devices

Codec: ADPCM

Sampling freq: 8 kHz .

Volume:
Beam Forming:

ke — iy

@ 79372

u

BlueVoice

library

#5000 Verizon

£ Devices

uE 10:40
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https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/sensor-solution-eval-boards/steval-bcn002v1b.html

- SensorTile.loox
Lo Play with ST sensors

n

A ready-to-go lIoT Node
Built into a compact IP54 casing

Bundled with app for Smartphone

ST MEMS workshop, Italy, November 2019 \ﬁé’



Conring X-NUCLEO-IKS02A1

sooN : :
with Industrial products

Motion MEMS and environmental sensor expansion
board for STM32 Nucleo for Industrial

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

wr | I .
.
c.wmqwt—-

Key products on board:
i e M RRE ',

MEMS - 6-axis IMU - accelerometer / gyroscope
MEMS 3D accelerometer
MEMS 3D Magnetometer
MEMS microphone

-~ N
] » J »

,;{
‘f
3

eoCLQOLQ

{
[-.

Socket available for additional MEMS adapters and
other sensors

Lys
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STWIN SensorTile kit

Industrial I0oT sensors:
* [IS3DWB - ultra-wide bandwidth MEMS vibrometer up to
5 kHz

Key features: - ISM330DHCX - 3D accelerometer + 3D Gyro iNEMO inertial
measurement unit with machine learning core

* Multi-sensing wireless platform implementing

vibration monitoring and ultrasound detection * [IS2DH - ultra-low-power high performance MEMS motion

sensor
* Built around STWIN core system board with

processing, sensing, connectivity and expansion * 1IS2MDC - ultra-low-power 3-axis magnetometer

capabilities « LPS22HH - digital absolute pressure sensor
* Micro SD Card slot for standalone data logging -+ HTS221 - relative humidity and temperature sensor
applications

- STTS751 - low-voltage digital local temperature sensor

* Wireless BLE4.2 (on-board) and Wi-Fi (with _ _ . _
« IMP34DTO05 - industrial grade digital MEMS microphone

STEVAL-STWINWFV1 expansion board), and
m wired RS485 and USB OTG connectivity  MP23ABS1 - wideband analog MEMS microphone

life.augmented ST MEMS workshop, Italy, November 2019 \ﬁé’



Software tools

Lys
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LS =raas
simiren foms D R ey e - Xoa
e | e
& Accelerometer - LSMODSL Pressure - LPS2218
Enable: « Address:| 5] Enatile: Address:[ 5]
-5: Fulscae:[Z 31 vawe[ = wisale: [~ =] vawer— =]
» OoR:[13 31| ) @ ooR:[T = (ew) W)
= Gyroscope  LSM6DSL Humidity HTS221
:' Enabie: Addessi [ =] Crable: Address: [ =]
Full Scale:[295 =] valuee[ T 3] Full Saabes [ ] value[ 3]
Magnatomator - LSMIOIAGR Tomparature - HTIS221
Enablo: 4 Addross:[ =] Enable: 7 Address: [ =]
Full Scote: [0 =] values[ 2] ul Sale 10 velees[ T o]
oor:[10 31| ue) G oor1 3 ) &8
[ Era a4 Semsoe | =yt
T T Sew & 70 A2 Abmiey werwmer. LA BN BT Tt = 20N
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PC software
Unicleo-GUI

Sensors Software

PC software
UNICO GUI

PC software
Algobuilder

Phone App
ST BLE Sensor

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

~ Companion GUI for
Profi MEMS tool
(MLC, FSM)

Embedded software
X-CUBE-MEMS], Libraries,
Function packs

- g W @

/3

STBLE Sensor © Concel

ST BLE Sansor
open

Graphical 22 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

Platform-independent drivers source code fi
and environmental sensors, based on C stan

@C 2z BSD-3-Clause ¥ 155 W 142

STMems_Android Sensor HAL IO

This repository contains ST Android sensor Hardware £

MEMS Linux IO drivers
®C++ & Apache20 ¥6 K16 @0 Mo L

STMems_Machine_Learning_Core

Regularly
updated

Lys

life.augmented

Function packs support
combination of stacked
X-NUCLEOQOSs or |oT nodes

@C++ s BsD-3Clause ¥2 %35 @0 Mo

D1 IVIEIVIO vvurkShOp, ItaIy, November 2019 \%
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Information:

Steps: 36
Cadence: 117

K - - ==
= 0 | -
rroecan e
2 Accelerometer - L SMODSL Pressure - LPS22H8
Enable; # Adkires Enatile: Address
ot | Full Scale: 7 2 vawe [ =] f valve:[ =
e - =
3 ODR:[1 T e o= O0R:[1 X Gat St
=
ta
Gyroscope  LSM6DSL Humidity HT5221
3 Cnabie Addves Cnable Address
Seaner
Full Scale Va | Value:
oor:[13 1| Ga) e ooR:[1 : cat £
Magnetomator - LSMI03AGR Tomparature - HIS221
Enablo: 4 Address:[ = Enable: / Address:[ =
Full Scate: [50 -] [ Val =
oor:[10 = um) G ooR:[1 = var e

e Unicleo-GUI

*Unicleo-GUI is a graphical user interface (GUI)
for the X-CUBE-MEMS1 / XT1

- Demonstrates the functionality of ST sensor
devices and SW libraries

* The key features of this application:
* Displays data from connected sensors in various views
(time plot, scatter plot, 3D plot)
» Saves data to tab separated (TSV) or comma separated
(CSV) files
* Directly reads from and writes to sensor registers

» Supports wireless communication over
Bluetooth-LE — Windows 8.1 or 10 needed!

* Needs to be installed in addition to Nucleo
packages.

Available for download at
Unicleo-GUI

ST MEMS workshop, Italy, November 2019 \%’


http://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/unicleo-gui.html

UNICO GUI

Vdm',ﬂjj;g i 7] Govet | Powan | 4 us o Xem

ino | Cptons | Reosers | Repsters2 | EwoeddedReg L | EmbecdedRen2 | EnbeddedAdvPage0 | EnbeddedAdvPage 1 | Sensr b Regsters | Loag/Save

- All Motion/ Environmental MEMS adapter boards
(STEVAL-MKIxxx) supported

« Compatible with Profi MEMS tool (STEVAL-MKI109V3)

[#]e[s]]a]s]#|s]s]a]s]s

[8[2[E E el el e el

e | Dear

AR

» Cross-platform GUI for Windows, Linux and MacOS X
« STSW-MKI109W for Windows OS
« STSW-MKI109L for Linux OS
« STSW-MKI109M for Mac OS

(i oo asefasl:]

4979
*

LB

Easy Configuration |

g»ﬁ-. iz iz foss 3 3 @-.i Boo¥m i

1S -

|

* Features:
» Device registers configuration, Data logging
» Configuration file (.ucf) creation & C code generation
« FSM/ MLC development support
» Current measurement & Power supply management
* H/W interrupts visualization and logging
« Demonstration tools (FIFO, 6D, Inclinometer, FFT, etc...)

‘ Runtime verification ‘ CONFIGURATION

.UCF file
‘ Device Configuration ‘ e e o —

"I Available for download at

Unico GUI

life.augmented ST MEMS workshop, Italy, November 2019 \‘ii?ﬂ



https://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-mki109w.html

AlgoBuilder

« PC application for graphical design of

WO EB A Qaaaoc #RXEATL SRR bl @ W@ algorithms using ST MEMS sensors

u'\:?z:?? LES Es;;é;‘mu LE]

= -+ Simple graphical design (drag and drop,

L connect, set properties)

= Lo p— e : .
T — * Wide range of function blocks including motion
s [ sense algorithms (e.g. Sensor fusion, gyroscope

L = and magnetometer calibration or pedometer)
« C code is generated from the graphical design

» Qutputs from generated firmware can be
displayed in Unicleo-GUI application

Available for download at
AlgoBuilder

Lys
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http://www.st.com/content/st_com/en/products/embedded-software/mems-and-sensors-software/inemo-engine-software-libraries/algobuilder.html

AlgoBulilder

Principle

AlgoBuilder 1. Make your design

GUI

AMLData | conversion

Engine
C code 3. Uploads to your

4

development board

<7

NUCLEO

»
72>
L
Lyelcoom

FW Template IS8 Fgg}g;e _ M  Compiler # i y =

le
UIAR . o 'l : : J' s :’ g .
t SYSTEMS Dz!('Eble!"* el onoess @ 4. Display sensor

2 AlgoBuild il data in Unicleo-GUI
— . AlgoBuilder compiles
your design through

d external compiler

Support for STM32 NUCLEO-F401RE or NUCLEO-L476RG with connected X-NUCLEO-IKS01A2
", expansion board and SensorTile STEVAL-STLKTO01V1

life.augmented ST MEMS workshop, Italy, November 2019 “—Jié’
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ST Sensors
Finder

Mobile
Application

L0y

ST Sensors Finder
Free application for smartphones and tablets

Explore ST MEMS and Sensors portfolio
Evaluation tools and applications overview
Parametric and part number search engine
Quick sharing by e-mail or social media in a click
Technical documentation easily accessible
Samples ordering

Download Now !

- GETITON £ Download on the
‘ P Google Play @& App Store
[=] o s ¥ [m] g
ﬁ#&ﬁﬁ;zfl - ] e s L
e

e
ok

.'a

ST MEMS workshop, Italy, November 2019 \ﬁé’



ST BLE Sensor for Android and 10S

SensorTile.Box

- )

b ] 23% £ 01:37

Sensor data reception over BLE

Data plot and log, publish to cloud

Application for SensorTile.box
creation & upload

4 2 g 4 nN

@ N NI S A Support multiple platforms and

CREATE A NEW APP aBouT < o — STM32Cube Function Packs
ST BLE Sensor through BlueST-SDK protocol

© 2019 STMicroelectronics

9o o
Lys
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X-CUBE-MEMS1 Firmware Package

Low level drivers + Example projects

Middleware o o
Application Applications

» Libraries and demo applications dedicated to
utilization of sensor data — see next slide

Middleware
* Free, user-friendly license terms

Supported HW tools
« MEMS expansion: X-NUCLEO-IKS01A2 / A3

Hard :
« Industrial MEMS expansion: X-NUCLEO-IKS02A1 Abatrachon SIMR2Cuhe Herdimce Atwiraction Layer (A1)
» STM32 Nucleo boards: NUCLEO-F401 or NUCLEO- T

LO73 or NUCLEO-L152 or NUCLEO-L476 STM32 Nucleo expansion boards

Development Toolchains and Compilers
* |AR Embedded Workbench for ARM (EWARM)

 Keil RealView MDK-ARM -

"I « System Workbench for STM32 [ Available for download at ]

X-CUBE-MEMS1

life.augmented
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https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mems1.html

The right SW for your Sensor

Accuracy/Calibration Position tracking

Motio_n Activity Sleep Standing vs
Intensity Recognition Monitoring Sitting
Detection for Wrist Desk Detection

Activity/Sport tracking

oGO

Sensor Si | )
Fusion P Ignal Vertical Sensor Fitness Active
rocessing Content Fusion Activities Time Pedometer Carry
I . : H @ E ! g Position
Magnetometer GY{%SCOPG Accelerometer eCompass Tilt Activity Pedometer Gesture Fall Pose
Calibration Sensin i iti - f
Calibration Calibration 9 Recognition Recognition Detection Estimation

|
‘—\‘_ILF Accelerometer —=%  Accelerometer

Gyroscope / IMU — SHOSCOREEEE
k 2, o

A‘_IL.\_ Accelerometer
Accelerometer

-

Gyroscope / IMU

e

"’ These libraries are available free of charge in X-CUBE-MEMS1 package.

life.augmented
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http://www.st.com/resource/en/user_manual/dm00373531.pdf
http://www.st.com/resource/en/user_manual/dm00373531.pdf
http://www.st.com/resource/en/user_manual/dm00372763.pdf
http://www.st.com/resource/en/user_manual/dm00372763.pdf
http://www.st.com/resource/en/user_manual/dm00427997.pdf
http://www.st.com/resource/en/user_manual/dm00427997.pdf
http://www.st.com/resource/en/user_manual/dm00396079.pdf
http://www.st.com/resource/en/user_manual/dm00396079.pdf
http://www.st.com/resource/en/user_manual/dm00394369.pdf
http://www.st.com/resource/en/user_manual/dm00394369.pdf
http://www.st.com/resource/en/user_manual/dm00427997.pdf
http://www.st.com/resource/en/user_manual/dm00427997.pdf
http://www.st.com/resource/en/user_manual/dm00383387.pdf
http://www.st.com/resource/en/user_manual/dm00383387.pdf
http://www.st.com/resource/en/user_manual/dm00383389.pdf
http://www.st.com/resource/en/user_manual/dm00383389.pdf
http://www.st.com/resource/en/user_manual/dm00391118.pdf
http://www.st.com/resource/en/user_manual/dm00391118.pdf
http://www.st.com/resource/en/user_manual/dm00388230.pdf
http://www.st.com/resource/en/user_manual/dm00388230.pdf
http://www.st.com/resource/en/user_manual/dm00391121.pdf
http://www.st.com/resource/en/user_manual/dm00391121.pdf
http://www.st.com/resource/en/user_manual/dm00385841.pdf
http://www.st.com/resource/en/user_manual/dm00385841.pdf
http://www.st.com/resource/en/user_manual/dm00395953.pdf
http://www.st.com/resource/en/user_manual/dm00395953.pdf
http://www.st.com/resource/en/user_manual/dm00395951.pdf
http://www.st.com/resource/en/user_manual/dm00395951.pdf
http://www.st.com/resource/en/user_manual/dm00427990.pdf
http://www.st.com/resource/en/user_manual/dm00427990.pdf
http://www.st.com/resource/en/user_manual/dm00427992.pdf
http://www.st.com/resource/en/user_manual/dm00427992.pdf
http://www.st.com/en/embedded-software/x-cube-mems1.html
http://www.st.com/resource/en/user_manual/dm00394369.pdf
http://www.st.com/resource/en/user_manual/dm00394369.pdf
http://www.st.com/resource/en/user_manual/dm00382798.pdf
http://www.st.com/resource/en/user_manual/dm00382798.pdf

Example projects

- Standard examples — fundamental utilization of sensors and their features

« DataLog examples

» allow to display user data in the Unicleo-GUI or serial terminal b
« sensor configuration ;15 .
» support of sensors in DIL24 socket

* FIFO modes examples, Self-test utilization examples, interrupt event examples

« LSM6DSO embedded features examples

» detection of 6D orientation, free fall, single tap, tilt, wake up
* how to handle multiple HW events I
- advanced features: pedometer, self-test e

_htmresc

Documentation

k Drivers

m Middlewares
|

Projects

mi: en.DMO00367782.pdf

g packagexml

» Middleware application examples — utilization of SW libraries

« With each SW library there is associated application
* e.g. MotionSP library is demonstrated in Vibration Monitoring application
» Application reads sensor data, calls the SW library and acquires output values

e Release_Notes.html

* Results are sent to Unicleo-GUI over USB port

Delivered in C source code + project files

"I (IAR, Keil, System Workbench)

life.augmented ST MEMS workshop, Italy, November 2019 “—Jié’




Conditions to use ST SW libraries

(binary provided)
STM32 is used.: No STM32 used:
« Simplified process for SW library - Request to sent to ST (me)

usage _
* LUA* preparation

* No paperwork _
* LUA* signature from customer

* License provided by server .
P y « SW reception

* (if Software License Agreement

accepted) a\‘ge“

Valid for:

X-CUBE-BLE1, X-CUBE-MEMS1, X-CUBE-MEMSMIC1, X-CUBE-SUBG1, FP-SNS-MOTENV1,
F FP-SNS-ALLMEMS1, FP-SNS-FLIGHT1, FP-AUD-BVLINK1, FP-SNS-SMARTMIC1

. * i
life.augmented LUA License User Agreement ST MEMS workshop, Italy, November 2019 “—J;ye



FP-SNS-STBOX1
SW function pack for SensorTile.box

 Applications

« Datalog save to SD card at max speed wW/RTOS e R ]
« BLESensors stream to ST BLE Sensor app - S P—

B | a2 B o
 BLELowPower stream to ST BLE Sensor app N e iecee | |

W/RTOS
« BLEMLC Machine Learning Core demo (DecTree by

Humidity - HTS221 ‘
Enable: Address: -
Full Scale: ¥ Value: v

MEMS
&
Environ:
i Gyroscope - LSM6DSOX ———
e . | E
e Enable: 4 Address: -
e
FSM

Full Scale: 245 ~ Value: >

. . . L. i i ODR:[12.5 =~ ﬂ)ﬂ)ﬁ)/ ODR: |1 % ﬂ)ﬁ)ﬁ),
Unico GUI) — activity recognition or vibration  Magnetometer - LsmoL e —
monitoring [ i N i

. .  ODR:J10 | (map) get)(5et) | - e e
« BLEFOTA Firmware Over-The-Air-Update (s

« Examples
 Bootloader at 0x0800 000 with BLEFOTA at 0x0800 4000

« DatalLogExtended stream to Unicleo GUI
via USB Virtual COM port

Available for download at
IS7] [ J

FP-SNS-STBOX1

life.augmented ST MEMS workshop, Italy, November 2019 \ﬁé’



https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32-ode-function-pack-sw/fp-sns-stbox1.html

FP-IND-PREDMNT1

SW function pack for predictive maintenance

B 20 i WD 12:04

=1 > 2 % w20 P WD 1202

= FTT SETTINGS  START LOGGING H FTT SETTINGS  START LOGGING H

- Advanced time and frequency R _ ——T
domain signal processing for ’“ : = egve. s
predictive maintenance “

» Audio algorithms for acoustic S
emission (AE) monitoring T ——

¥: Wamning

° Mob”e device Connection Via ST BLE Sensor: FFT Amplitude ST BLE Sensor: FFT Settings
BLE and use a suitable Android ™ >
or iOS™ application, the ST BLE |
Sensor app. e

- Connection to cloud (ST
Dashboard ) via Wifi

Available for download at
"I FP-IND-PREDMNT1

ST BLE Sensor: Predictive Maintenance

ST BLE Sensor: FFT Details #
life.augmented ST MEMS workshop, Italy, November 2019 \T



https://www.st.com/en/embedded-software/fp-ind-predmnt1.html

Low level drivers & Examples

- Standard C platform-independent drivers @ 5 @%@
* Linux Device Drivers (LDD) _
* Input framework A Linux
« 110 framework N ad
- Android Hardware Abstraction Layer (HAL) |'|
anNno=330I1D

- Database of example configurations for
« Machine Learning Core
 Finite State Machine

Available for download at ]

m [ st.com or github.com/STMicroelectronics

ife.augmented ST MEMS workshop, Italy, November 2019 \ﬁé’



http://www.st.com/
https://github.com/STMicroelectronics

Datasheet, application note(s)

See corresponding
product page on
st.com

LGA packages TN0018
QFN packages TNO0019
HLGA packages TN1198
Design tips
Embedded features of 6D orientation DT0097
ST accelerometers Free-fall recognition DT0100
Single-tap and Double-tap recognition DT0101
Wake-up recognition DT0098
Single data conversion mode DT0102
Benefits of using FIFO DT0011
Sensor calibration 1-point or 3-point tumble sensor calibration DT0105
6-point tumble sensor calibration DT0053
Ellipsoid or sphere fitting for sensor calibration DT0059
Magnetometer Computing tilt measurement and tilt-compensated e-compass DT0058
calibration and i . . . .
compass Compensating for r_nagnetome_ter m_stallatlon error and hard-iron effects using DT0103
accelerometer-assisted 2D calibration
Digital magnetometer and e-Compass: efficient design tips DT0131
Noise analysis and identification in MEMS sensors, Allan, Time, Hadamard, DT0064
Overlapping, Modified, Total variance
Exploiting the magnetometer as a virtual gyroscope at low and ultra-high spin DT0104
rates
Residual linear acceleration by gravity subtraction to enable dead-reckoning DT0106
White paper Capacitive MEMS accelerometer for Condition Monitoring link

Resources

www.st.com/sensors
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https://www.st.com/resource/en/technical_note/cd00134799.pdf
https://www.st.com/content/ccc/resource/technical/document/technical_note/06/2c/2e/32/68/2a/47/8b/CD00134848.pdf/files/CD00134848.pdf/jcr:content/translations/en.CD00134848.pdf
https://www.st.com/resource/en/technical_note/dm00150328.pdf
https://www.st.com/resource/en/design_tip/dm00454782.pdf
https://www.st.com/resource/en/design_tip/dm00500824.pdf
https://www.st.com/resource/en/design_tip/dm00503898.pdf
https://www.st.com/resource/en/design_tip/dm00467754.pdf
https://www.st.com/resource/en/design_tip/dm00503899.pdf
https://www.st.com/resource/en/design_tip/dm00102380.pdf
https://www.st.com/resource/en/design_tip/dm00513635.pdf
https://www.st.com/resource/en/design_tip/dm00253745.pdf
https://www.st.com/resource/en/design_tip/dm00286302.pdf
https://www.st.com/resource/en/design_tip/dm00269987.pdf
https://www.st.com/resource/en/design_tip/dm00513633.pdf
https://www.st.com/resource/en/design_tip/dm00569590.pdf
https://www.st.com/resource/en/design_tip/dm00311184.pdf
https://www.st.com/resource/en/design_tip/dm00513634.pdf
https://www.st.com/resource/en/design_tip/dm00513638.pdf
https://www.st.com/resource/en/white_paper/mems_condition_monitoring.pdf
http://www.st.com/sensors
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