SensiBLE Getting Started

Your Idea - Worth come true
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From ldea to Form Factor Device
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From Prototype to Final Product

~ R
"l SensiBLE
life.augmented Final
Device
Modular Blocks Form Factor Optimized Design (((
Prototyping Field testing Volume Production

N\ J

STMicroelectronics Partnership with Diolan

Form factor devices and customization

« Easy Porting of developed software to final product
« HW/SW optimization and support for production

SenSIE D G E \ « Small series Production /
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Honey, | Shrunk the Prototype!

Final
Device

;»‘_- 3 g - "
oy, Iﬂz}; (
SensiBLE

Customize the HW and reuse the same SW!!!
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Lowering the Barriers for Developers

m The building blocks Prototype Optimized Design Final product
[ ] [ _
|

B 2h SensiBLE

]) Audio
cez
[ ]
Power
2

Software

Market

SensiEDGE

Simplify & Accelerate



Make or Buy "ff ﬁ;

. MAKE®) Sl
2Ok-100K X

Yearly Maintenance Costs 5-10k 0

Breakeven in units 10,000 units I
Buy Fast Time to Market
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Reduce price- remove unused sensors (FoC)

3-axis 3-axis Humidity sensor |Microphone
accelerometer magnetometer
X <
X ‘
o NP

3-axis gyroscope |Pressure Sensor |Temperature Ambient Light

e

bl -
" @,‘
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Setup SensiBLE HW & SW

Hardware

SensiBLE Development Kit
with ST-LINK debugger

Arduino Compatible
Connectors

SensiBLE

Module

Mini USB

Development Board
with ST-LINK debugger

SensiEDGE
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Software

BlueMicrosystem

Host Development

Demo Applications for Android Demo Applications for I0S

BlueST
SDK

L,

 Firmware Development

D ————

Sample Firmware Application

osxMotionFX
osxMotionAR

osxMotionCP
Bluetooth LE e

Utilities

osxMotionPM
(iINemoEngine PRO)

Hardware Abstraction Layer API Board Support Packages

Drivers

CMSIS

loT Module

BlueNRG-MS | APDS-9250 LIS3MDL
STM32L476 9 LPS25H | MP34DT01 )
HTS221 LSM6DS3

Hardware Components




Software Compatible

BlueST Demo Applications for Android Demo Applications for I0S
L o
[ ]
‘ [ransform SensiBLE
Sample Firmware Application t

Bluetooth LE : YO u r I rOd u Ct
osx R
CMSIS e :

—

 Firmware Developmen

loT Module

BIueNRG-MS APDS-9250 LISSMDL
STM32L476 LPS25H MP34DT01
HTS221 AT25XE041B LSM6DS3

Hardware Components

J

- Download expansion software package, APl and examples from STM Website,
Compile, Program SensiBLE and start to:
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What is inside? 3
Lys -

Motion sensor
Environmental sensor
Microphone =~

LightSensor
$

Control

Led
Button
Buzzer

Battery
Translate anagement

SensiEDGE
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"o STM32 Open
' Development
. Environment

Jump start
your project

Develop and prototype innovative devices

SensiEDGE
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Same STM32 Nucleo Development Boards — But Much
Smaller

X-NUCLEO-IDB05A1

€ Bluetooth Bluetooth LE\

SensiBLE
loT Module

X-NUCLEO-IKS01A1 Data Logger

NUCLEO-L476RG

3D accelerometer &

@

Light & Color  weem

+ 3D gyroscope Detection —
l; Temperature &
=== Humidity Buzzer
STM32Nucleo I Q Pressure
(ARM M4 Core) -
U Magnetic
X-NUCLEO-CCA02M1 / NO SOIderlng'

No components purchasing.

Q Digital Microphone NO hardware production plan.

SensiEDGE
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ST BLUEMS App Installation — Step by Step

Download App

'\ Google play

Available on the
D App Store

Download the ST BLUEMS app from the
Apple App Store or Google Play, and
start the app on you smartphone/tablet

SensiEDGE

Simplify & Accelerate

Insert Battery

SensiBLE

Explore ST BLUEMS App

Environmental Page Sensor Fusion

Start Scanning. Select your SensiBLE from the
device list. Choose sensor view page to see
the sensor reading



BLUEMICROSYSTEMZ2
BlueMS Application for for Android/i0OS

Plot Capability

’

» . " < o o |
Sens:EDGE

Simplify &




BLUEMICROSYSTEM

Simplified development of BLE applications for smartphones

Motion
MEMS

Ultra-low
power
connectivity

Algorithms

Sensor
fusion

P20 el

Simplified development of BLE applications for smartphones

« Very low power Bluetooth Low Energy (BlueNRG) single-mode network processor
« Embedded software for real-time motion sensor data fusion, activity and gesture

Sen Si E D G E recognition, free fall detection

simplify & Accelerate « Companion App freely available in source code for iOS and Android




BlueMicrosystem1 or 2 Download & Install

0 st.com/bluemicrosystem?2

Ly;

BLUEMICROSYSTEMZ2 Package Structure

Name
life.augmented | htmresc
www.st.com 9 .. Documentation Docs
|| Drivers ~ BSP, HAL and drivers
Download & Unpack || Middlewares _ BlueNRG, OSX Library
e . .. Projects Application example
Select .. Utilities Boot loader binary
BLUEMICROSYSTEMZ2 __| packagexml
BLUEMICROSYSTEMH @ Release Noteshtm! | @)

\Projects\Multi\Applications\BlueMicrosystem2\EWARM\STM32F476RE-Nucleo

&

> ]KEIL SIAR

Tools by ARM  SYSTEMS

Compile/Flash and 9
Run the project

<
<

Android™/iOS™
smartphone and
BlueMS application

IMPORTANT:
Read the chapter “The Boot Process”

S .ED G E on user manual for understanding how
enSI to install the Boot Loader on the board

Simplify & Accelerate




Installation procedure (1/2) — Step by Step

1. How to install the pre-compiled binary:
« There is inside the package one folder called “Binary”
* For SensiBLE use STM32L476RG-Nucleo

a Multi » Applications » BlueMicrosystem2 » Binary bl STM32L476-NuCIeo|

MS » Projects » Multi » Applications » BlueMicrosystem2 » Binary »

>

Name Date modified Type Size
Name Date modified Type || BlueMS2_NucleoF4.bin 10/12/2016 9:25 AM  BIN File
STM32F401RE-Nucleo 10/12/2016 9:31 AM  File folder || BlueMS2_NucleoF4.hex 10/12/2016 9:31 AM  HEX File
- STM32L476RG-Nucleo 10/12/2016 9:35 AM  File folder || BlueMS2_NucleoF4_BL.bin 9/21/2016 3:42 PM BIN File
|, STM32L476RG-SensorTile 10/12/2016 9:36 AM  File folder | BlueMS2_NucleoF4_BL.hex 9/23/2016 8:21 AM HEX File

* It contains:
1. pre-compiled BLUEMICROSYSTEMZ2 FW that could be flashed to a SensiBLE using SIM-DKL (0x08004000)
Important Note: this pre-compiled binary is compatible with the FOTA update procedure

2. pre-compiled BLUEMICROSYSTEM2+BootLoader FW that could be directly flashed to SensiBLE using “Drag & Drop”
Important Note: this pre-compiled binary is not compatible with the FOTA update procedure

SensiEDGE
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Installation procedure (2/2) — Step by Step
2. How Install the code after compiling the project: 9 ®IAR Dz KEIL

SYSTEMS

« Compile the project with your preferred IDE
 On Windows: for each IDE and for each platform there is one batch script:
* |IAR toolchain Embedded Workbench V7.70.1: (CleanBlueMS2_|AR _F4.bat, CleanBlueMS2 |AR _L4.bat CleanBlueMS2 |AR_ST.bat)
« System Workbench for STM32 Version 1.10.0.201607261143: (CleanBlueMS2_SW4STM32_F4.bat,
CleanBlueMS2_SW4STM32_ L4.bat CleanBlueMS2_SW4STM32_ST.bat)
« pVision toolchain - MDK-ARM Professional Version: 5.17.0: (CleanBlueMS2_MDK- ARM_F4.bat, CleanBlueMS2_MDK-ARM_L4.bat
CleanBlueMS2_MDK-ARM_ST.bat)
* For Linux/iOS: only for Openstm32 IDE and for each platform there is one OpenOCD called:
* CleanBlueMS2_SW4STM32_F4.sh
« CleanBlueMS2_SWA4STM32_L4.sh.
* CleanBlueMS2_SW4STM32_ST.sh
It’s necessary to edit this file for setting the right installation and Library path
» These scripts perform the following steps:
1. Full Flash Erase
2. Flash the right BootLoader at the right position (0x08000000)
3. Flash the BLUEMICROSYSTEMZ2 firmware at the right position (0x08004000)
» This is the firmware that was compiled with the IDE
» This firmware is compatible with the FOTA update procedure
4. Save a complete Binary FW that includes both BLUEMICROSYSTEMZ2 and the
BootLoader
» This binary can be directly flashed to a supported SensiBLE by doing “Drag & Drop”
Important Note: this additional pre-compiled binary is not compatible with the FOTA update procedure

SensiEDGE
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Flash Management and Boot Process

Boot 1
Sector 0 16K .
Loader Region
X0800 4000
Sector 1 16K 0x0800 7FFF
0x0800 8000
W 0x0800 BFFF F LAS H
0x0800 C000 i i
secors 10 Rkt Organization
0x0801 0000 sz
464 22 2
(=]
Sector 4 64K 28 Region
0x0801 FFFF 24
e -
0x0802 0000 = STA RT
0x0803 FFFF
——
3
0x0805 FFFF % 3
8 =
%; Region
n

JUMP TO
BLUEMICROSYSTEM1

Boot

FOTA & osxMotion Licenses
Loader

BLUEMICROSYSTEM1

Copy FOTA from
Erase “Region 2" - “Region 3” to “Region
2’[

Delete FOTA
“magic number” in
“Region 3”

Il

Restart the board

[VOEUYRSIS  OPEN MEMS Lic

BLUEMICROSYSTEMZ2 Flash structure

SensiEDGE

Simplify & Accelerate

BLUEMICROSYSTEMZ2 boot sequence



3

X

Tera Term: Serial port setup

Port: COM1T  ~ -

(= . T - | Baud rate: 460800 v

File Edit Setup Control Window Help Data: ‘8 bit v Cancel

e s : Parity: =

Fitiseoojonss - Stop: 1 bit - Help
Pressing the RESET User e r—
button On STM32 N UC|eO boa rd . l' Tr:nsm“::::lchar 0 msecfline
You could see the initialization

o tnittadiea onx Liconsen Hanagor Configure the serial line monitor (speed, LF)

I Ias‘ ’ : @-2Enablod ot lonPX x97x6 v1.0.7
1-2Enablod xMotionfR vi.1.0
2<INot Enab
1=INot Enabled
4-2Enabled ST osxficousticSL vi.1.0
S=2Enablod ST osxBluoVoice v2.0.0

3 Short p
Tonporatu
Nee7G:

Whenare connected with one SRS e

I
Board typo~1DBASAL HUver=49, Flvor
BoardNamo~ BM2U217

AndroidTM/IOSTM device, you | ZEEseeee
could see what are you R R e
transmitting with BLE. - B

Tonp*263
Tony X
Tenp~
Tonp=262

5 Hun=544 Tenp=262 Tonp2+247

SensiEDGE
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STARTLOGGING |

S

243[C]
222[C]

Not available

b

N’

1018,17 [mBar] 46,2 [%]

Environmental page

B #

STARTLOGGING §

Detected event:  DOUBLE_TAP -

Hardware Features — Android Version

DS3/DSM Event: Double Tap

SensiEDGE

Simplify & Accelerate

L oA e LA NE

= PLOTLENGTH  STARTLOGGING 3

Accelerometer =

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

Accelerometer plot

Detected event:  PEDOMETER v

11 steps

DS3/DSM Event: Pedometer

v Ao 383 T BER 1039

PLOTLENGTH STARTLOGGING §

Mic Level =

Mic Levet
Timestamp: 27677
Mic1: 56
Mic2: 56

Microphones level plot

%t B E 1106

STARTLOGGING  §

Detected event:  WAKE_UP v

0

DS3/DSM Event: Wake Up

BlueMS Application for Android/iOS (1/6

22 7 B3 1006

s B

STARTLOGGING

Detected event: = NONE -

ORIENTATION

FREE_FALL

SINGLE_TAP

DOUBLE_TAP
WAKE_UP
PEDOMETER

T

DS3/DSM Events

2 S REE 1106

STARTLOGGING  §

Detected event:  ORIENTATION v

DS3/DSM Event: Orientation

£ B

Rssi & Battery  sTaatiocome i

.’ Rosi: -59 [dbm)

Percentage: 35.0 %

Status: Charging

Voltage: 3.828 V

RSS & Battery Page



BlueMS Application for Android/iOS (2/6)

Android version

OPEN.MEMS Library

osxMotionFX sensor fusion page

OPEN.AUDIO Library
Android version

SensiEDGE

Simplify & Accelerate

A NE 3T BREN

START LOGGING  § START LOGGING  §

A A

S0

ce

LomAe e Y ] EonAe I 2m

= PLOTLENGTH  STARTLOGGING § =

MEMS Sensor Fusion (Compact) S Direction of Arrival

Temperature Direction of Asrival

Timestamp. 58871
Al 15

Temperature oL

osxAcousticSL - audio source localization plot value

osxMotionAR activity recognition page

PLOTLENGTH  STARTLOGGING }

osxMotionCP carry position recognition page

Console

Android version

b NG 2 R Bl at R 52

STARTLOGGING  § START LOGGING  §

osxMotionGR gesture recognition page

BNz T B EF 1048 o T A8

STARTLOGGING  § € Debug Console

(160524 10:51:17.2755hest
(160524 10:51:17.331 <}test

24,5[C]
223[C] Not available

¢ m e » &

l 1121314 516718 90
v qlwlelr]t y u i o p
als|dlflglhli]k]!
1018,09 [mBar] 44,5 [%] - =
¢ Jz]lxjc]v]ib|n]m ﬂ
s - =

Debug Console (stdin/stdout/stderr)

Senaing: Press=101 /96 Hum=445 lemp=24%
Temp2:223
Sending: Press=101809 Hum=445 Temp=245
Temp2=223

Serial Console (stdout/stderr)



BlueMS Application for Android/iOS (3/6)

Firmware Upgrade — Android version

BlueMS: Firmware upgrade page

SensiEDGE

Simplify & Accelerate

BaZ 5 BE 10as

Settings

Open Debug Console
Show Serial Console
License Manager

‘F Irmware upgrade

Not available

1018,00 [mBar] 16,0 [%)]

BlueMS: menu option

Amtal 2 L B E 60

€  Firmware upgrade

BLUEMICROSYSTEM2

BlueMS Application for Android/iOS (3/6)

L |5)

Open from = Internal stor Q i
w2
®  Recent @ > root > sd HH
B images u BlueMS2_Nuc
® Audio
FP-SNS_ALL..ensorTile.bin
©  Downloads X
m BlueMS-2.3_14Jun.apk
B Location o
N Goley u BlueMS2_NucleoF4 bin
File Manager
BlueMS2_NucleoL4.bin
Music 4
®  Pows u BlueMS2_SensorTile.bin

ASUSAppinst v>:~w.|,~°

BlueMS: Firmware update file selection

BLUEMICROSYSTEM2

Uploading

Flash Completed in: 101.37s
The board is resetting

BlueMS: application page during FOTA and on completion

¥ COM4 - Tera Term VT

| File  Edit Setup Control Window Help

STMicroelectronics BLUEMICROSYSTEM2:

ersion -
STMI2F481RE-Nucleo board
fccelero Sensor

DS3 DIL24
Sen

Temperat
K Pre
[Enabled

tatus read from Flash
a Initialized osx Licenses Manager

>Enabled ST osxMotionFX x9/x6 v1.0.7
>Enabled ST osxMotionAR v
pice P 2->Not Enabled

McousticSL vi.1.0
BlueVoice v2.0.0

Hiver=49, Fiv

alibration Net pi
xMot ionFX
R

102515 Hun=554 Temp
102531 Hun=554 Temp=2
102531 Hun=554 Temp=265 Temp:

281278 uuCRCUalue=24h37470
ors of 128KB
saved in FLASH
RC-c

hecked
YSTEM2 will be installed at next board reset
LUEMICROSYSTEM2 will restart in 5 secon

Terminal window information during FOTA for STM32 Nucleo F4/L4

(For SensorTile only if enabled the serial console)




BlueMS Appl

Lot @

Settings €  License Status

Open Debwg Conecle Available licenses are:

osxMotionFX
Mems sensor
fusion
osxMotionAR
Activity
recognition
osxMotionCP
Carry position
osxMotionGR
Gesture
recognition
osxAcusticSL
Acoustic source
localzavon
osxAudioBV
Voice over BTLE

Show Serial Console REQUEST

REQUEST

Firmware upgrade

Not available

REQUEST

24,5[C]
223[¢C]

REQUEST

REQUEST

A

1018,00 [mBar] 46,0 [%]

BlueMS: menu option

License Status

Available licenses are:
osxMotionFX
Mems sensor
fusion
osxMotionAR
Activity
recognition
osxMotionCP
Carry position
osxMotionGR
Gesture
recognition
osxAcusticSL
Acoustic source
localization
osxAudioBV
Voice over BTLE

REQUEST

REQUEST

UPLOAD

UPLOAD

UPLOAD

UPLOAD

License Manager — Android version

BlueMS: License status page

oOTAe BaE %

€ Approve license

osxMotionCP
Copyright (C) STMicroelectronics N.V. ('ST") 2014,

Notice:

This Software (including, as the case may be,
software in binary form,

documentation and other related items) is provided
by ST under the terms

of this license.

By using this Software, you (the licensee) agree that
you have read

understood, and will comply with the following
terms and conditions.

All ights not expressly granted under this license
are reserved

UPLOAD

UPLOAD

UPLOAD LIMITED LICENSE AGREEMENT FOR ST MATERIALS
EVALUATION

(OpenSoftwareX LLA)
UPLOAD
IMPORTANT-READ CAREFULLY: This Limited License
Agreement ("LLA") for ST
materials is made between you on behalf of yourself,
or on behalf of any entity by
which you are employed or engaged (collectively
referred to in this LLA as “You® or
“Licensee”) and STMicroelectronics International NV,

DISAGREE AGREE

€ Approve license

Username

ication for Android/iIOS (4/6

[ NETREEE

7 Ao

osxMotionCP

E-Mail

Company Name

Send mail...

g
a Share Link
M cmail

‘ Android Beam
=\

oo T

€« Compose

0SX Open.Mems: <MotionCP v1.2.0 -
Carry Position Recognition> license
request

User name: curtis
User company:STM
User email:

.curti. g l.com
Library name: OSX_MOTION_CP_V120
Board model:DiscoL476VG

Node Code:
ESZSBDSdAQWOQAFEAZAaDBS7BD9DS.
& 123 @& & i

11203 47s|el7'l819]0
dlw e RITIY U I 0P

A|SID FIGIHIJIKIL

L ZXCV'BN‘ME

BlueMS: osxMotionCP license request

LA

License Status

0SX Open.MEMS: MotionCP

v1.2.0 license authorization ** OSXMWO"FX
lems sensor
curtis @ STM ** e o
osxMotionAR
% Activity
Q@ o « 3 fagn
7 days ago View details osxMotionCP
Carry position
Hello curtis, osxMotionGR
Gesture
Thanks for your interest in the ST recognition

OSX_MOTION_CP_V120 software ibrary.
Please find here below your personal activation
license (node-tocked)

osxAcusticSL
Acoustic source
localization

osxAudioBV
Voice over BTLE

wifndel _OSX_MOTION.CP_LICENSE..
#define _OSX_MOTION_CP_LICENSE_

{0xAD180188, CxBSE19F18, 0xF 1586969,

{ Ox039ABDTF, Ox19487ASA, Ox04FA1787,
Ox7ACOF20E ),

X
.ﬂ 1/ _OSX_MOTION_CP_LICENSE_

Available licenses are:

REQUEST

REQUEST

REQUEST

REQUEST

REQUEST

*DAS B3R ERI220

€ Load License

osxMotionCP
UPLOAD Paste license code
{ 0xA018018B, 0xB5E19F18,
UPLOAD 0xF1586969, 0xOEF85CA6 ),
{ 0x039A8D1F, 0x194B7A5A,
UPLOAD 0x04FA1787, 0x7ACOF20E ),
{ 0x68FBE380, 0x05370861
0xBEECEBAF, 0xCA1B6BBA }
UPLOAD H
.0
wPLOAD ¢ m & m» &
T g
=gy 1123|4567 ]|8)9]0
1
qiwlejlrjtiyjulijolp
alsdifjolh}lk]!

c v b nm

)z«
Bt

BlueMS: Send request email

SensiEDGE

Simplify & Accelerate

BlueMS: Copy license details, select UPLOAD and paste

BlueMS: Generated license request email

Eo@drom e

€ License Status

Available licenses are:
osxMotionFX
Mems sensor
fusion
osxMotionAR
Activity
recognition
osxMotionCP
Cary position
osxMotionGR
Gesture
recognition
osxAcusticSL
Acoustic source
localization
osxAudioBV
Voice over BTLE

REQUEST

REQUEST UPLOAD

REQUEST
REQUEST UPLOAD

REQUEST UPLOAD

BlueMS: osxMotionCP license enabled



BlueMS Application for Android/iOS (5/6

3 W 0w 09:38

START LOGGING

Codec: ADPCM

Sampling freq: 8 kHz
ASR: Disabled N e e —————— e
Volume: ————@

i
: Codec: ADPCM

| Sampling freq: 8 kHz

! ASR: Enabled Q)
I Volume: —@

RecordTime:

3 ¥ o938

STARTLOGGING  $

1

I

I

I
Codec: ADPCM '

Recording...
Sampling freq: 8 kHz e i
ASR: Enabled *Q Release
Volume: —@

Codec: ADPCM E
Sampling freq: 8 kHz :
ASR: Enabled N

Volume: —@ E

1

I

[ e e

Codec: ADPCM
Sampling freq: 8 kHz
ASR: Enabled
' Hold on & speak! OK Volume: ————@

BACK

Google ASR key:

CONFIRM { (0

Insert here a valid
ASR key

hello what's your name

Key Inserted, ASR Enabled!

OsxBlueVoice OPEN.AUDIO Library — Android Version

4 O Codec: ADPCM

KO | sampling freq: 8 kHz

e ASR: Enabled

Volume: —@
Token not recognized

SensiEDGE

Simplify & Accelerate



BlueMS Application for Android/iOS (6/6)

» Clear licenses before load a new firmware that uses the same license

manager
» Using BlueMS application

» Flash erase using ST-LINK:

License Manager — Known Issue

SensiEDGE

Simplify & Accelerate

Settings

Open Debug Console

Show Serial Console
Y S
X Firmware upgrade
245(C]

223[C] Not available

L

N’

1018,00 [mBar] 46,0 [%]

L AETHETRE  Cloar app license db

Available license ¢ @’ board "“"‘D

Flash Memory Mapping ’_ . B3

Page Start address Size

[7] Sector 0 0x08000000 16K

[7] Sector 1 0x02004000 16K |
[] Sector2 0028008000 16K

[ Sector 3 0x0800C000 16K

[7] Sector 4 0x08010000 64K

[] Sector 5 008020000 128K

[7] Sector B 0028040000 128K

Sector 7 0x08060000 128K

< | m »

| seectal || Unselectal | [ Appy | Ccancel |

Select sector 7 for F4

Flash Memory Mapping ® |

Page Start address Size -
[7] Page 503 0=080FES00 2K

[7] Page 504 0x080FCO00 2K

[7] Page 505 0x080FC800 2K

["] Page 506 0x080FD000 2K

["] Page 507 0x080FDB00 2K

[] Page 508 0x080FEO0D 2K

["] Page 509 0x080FES00 2K

["] Page 510 0x080FFO00 2K -
Page 511 0x080FF800 2K 4

«| n ] »
[ Seeectal | [ Unselectal | [ Appy ][ Cancel |

Select page 511 for L4



SensiEDGE Vision

Simplify & Accelerate
the creation of Connected Sensors
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For more information about

SensiBLE

Contact : info@SensiEDGE.com

SensiEDGE



