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Motion MEMS and environmental sensors expansion board

X-NUCLEO-IKS01A1 Hardware Description

* The X-NUCLEO-IKS01A1 is a motion MEMS and
environmental sensor evaluation board system.

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

Key Product on board

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

MEMS 3D magnetometer (+4/ +8/ +12/+16
gauss)

MEMS pressure sensor, 260-1260 hPa
absolute digital output barometer
capacitive digital relative humidity and
temperature
: socket available for additional MEMS adapters
and other sensors (UV index)

Lys
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Hardware Overview (1/7)
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X-NUCLEO-IKSO1A1

[ ] HTS221 LSM6DS0 ST morpho connector**

[[]LPs25HB [] LIS3MDL [ | Arduino UNO R3 connector
[ ] bIL 24-pin

N
Latest info available at www.st.com
X-NUCLEO-IKS01A1

** Connector for the STM32 Nucleo Board



Motion MEMS and environmental sensors expansion board
Hardware Overview (2/7)

Arduino acay LSM6DS0
X-NUCLEO-IKS01A1 Key Features UNO R3 interrupts
* The X-NUCLEO-IKS01A1l is a motion MEMS and Morpho LIS3MDL
environmental sensor evaluation board system.
« All sensor sensors are connected on a single I2C bus LPS25HB
» Sensor 12C address selection
HTS221
* Each sensor has separate power supply lines
allowing power consumption measurement .
» Sensor disconnection (disconnect the 12C bus as well
as the power supply)
MMM MMM AT
* Interrupt and DRDY signals from sensors ;:—-_;; » -
* DIL24 socket (Compatible to STEVAL-MKP**V*
MEMS adapter boards) 3
TN Y NN YN TN . ..

* is used as a wildcard character for related part number
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Bluetooth Low Energy Expansion Board
Hardware Overview (3/7)

X-NUCLEO-IDB04A1 Hardware Description 4 Arduino UNO R3 connector )

* The X-NUCLEO-IDB04Al is a Bluetooth Low
Energy (BLE) evaluation and development board
system, designed around ST’s BlueNRG BLE
network processor.

3 «[00000
* The BlueNRG processor communicates with
STM32  Nucleo  developer board  host 1 T HERH

)

microcontroller though an SPI link available on the
Arduino UNO R3 connector.

Key Products on board

ST Bluetooth® Low Energy wireless network
processor, BLE4.0 compliant

50 Q nominal input / conjugate match balun to
BlueNRG transceiver, with integrated harmonic
filter, insuring matching and filtering

| |BlueNRG [_] BALF-NRG-01D3 | | Printed Antenna

- J

r Latest info available at www.st.com
" X-NUCLEO-IDB04A1




Bluetooth Low Energy Expansion Board
Hardware Overview (4/7) pmrs

X-NUCLEO-IDB0O5A1 Hardware Description

« The X-NUCLEO-IDB0O5A1 is a Bluetooth Low Energy
(BLE) evaluation and development board system, Arduino UNO R3 connector
designed around ST’s SPBTLE-RF Bluetooth Low Energy
module based on BlueNRG-MS.

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

Key Products on board

B B B B B B B N

poONGOGOOIRNOOOS

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

interface
o, | | SPBTLE-RF [] mo5640-R )
N
Latest info available at www.st.com
m X-NUCLEO-IDB05A1
J
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Digital MEMS microphone expansion board
Hardware Overview (5/7)

X-NUCLEO-CCA02M1 Hardware Description ST morpho connector

- The X-NUCLEO-CCAO02M1 is an evaluation board Arduino UNO RS connector
based on digital MEMS microphones. It has two
MP34DTO01-M microphones soldered on board and
it offers the possibility to plug additional
microphones using MP34DTOl1 based coupon
evaluation  boards  (STEVAL-MKI129V*  or
STEVAL-MKI155V*).

* The X-NUCLEO-CCAO02M1 enables the acquisition
and streaming of up 4 microphones using both I°S

Co6
H|
W

and SPI bus available on ST morpho connector. i " )

Key Products on board

Ultra-compact, low-power, omnidirectional, digital
MEMS microphone built with a capacitive sensing

element and an IC interface. D MP34DTO01-M D Microphone coupons housing USB Connector

Latest info available at www.st.com
X-NUCLEO-CCAO02M1

agmanied * is used as a wildcard character for related part number



Important Hardware Additional Information
Hardware Overview (6/7) pmrs

» Before connecting the X-NUCLEO-CCA02M1
expansion board with the STM32 Nucleo board
through the ST morpho connector - and only when
using a NUCLEO-L476RG board - close the three

Y. b solder bridges SB12, SB16 and SB17, as shown

@ L Figure 1. This is to be done only in case additional

il R 2 microphones are plugged.

'm;n; Close this solder bridge only if are
plugged additional microphones

ng M : » Before connecting the X-NUCLEO-IKS01A1 board
cé @ I with the X-NUCLEO-IDB04Al1 (or X-NUCLEO-
IDBO5A1) expansion board through the Arduino

14

Close the two solder

TW20VID-03T12AN-X
o
o

b roR EVALUATION bridges (SB12 and SB16)
: ”fsﬁ o UNO R3 extension connector, remove the three 0-
Ohm resistors SB25, SB26 and SB27, as shown in
Figure 2

g

OO0000 00N

Figure 1 — Modifications of the X-NUCLEO-CCA02M1 board
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Remove the three O-OV
resistors:

SB25/SB26/SB27

ougmeanted Figure 2 — Modifications on the X-NUCLEO-IKS01A1 board



SensorTile Platform
Hardware Overview (7/7) pmr

STEVAL-STLKTO01V1 Hardware Description

« STEVAL-STLKTO1V1 is the development kit for the SensorTile board (STEVAL-STLCS01V1), a highly
Integrated Development Platform with a broad range of functionalities aiming to improve system design
cycle and accelerate delivery of results

« Two host boards are also provided as part of the kit, both featuring SWD programming interface
« Cradle expansion has a plugin connection for SensorTile Core System and an Arduino interface

+ The Cradle is a small host featuring battery charger and SD card interface that supports on-the-field testing and data acquisition campaigns

SensorTile Cradle expansion
SensorTile Core System STEVAL-STLCX01V1
STEVAL-STLCS01V1 Antenna G (=2 S

13.5mm . Clearence Area

N
N\

ol A
MP34DTO04
- BALF-NRG-01D3

STM32L476

13.5mm

SensorTile Cradle

‘,’ STEVAL-STLCRO1V1

cngrmented LSM303AGR LPS22HB




Bluetooth low energy and sensors software

BLUMICROSYSTEM2 Software Description
BLUMICROSYSTEM2 is an expansion software package for STM32Cube

Key feature

Complete middleware to build applications using
+ for STM32 Nucleo expansion boards:
» temperature and humidity sensor (HTS221)
» temperature and pressure sensor (LPS25HB)
* motion sensors (LIS3MDL and LSM6DS0)
* microphone sensor (2x MP34DT01).

* The package is compatible with the motion sensor LSM6DS3

DIL24 expansion component.
« for STEVAL-STLKTO1V1:
» temperature and pressure sensor (LPS22HB)
» temperature and humidity sensor (HTS221)
» motion sensors (LSM303AGR and LSM6DSM)
* microphone sensor (MP34DT04).
* Gas Gauge (STC3115)

Very low power Bluetooth low energy (BlueNRG) single-mode

network processor for transmitting information to one client.
Real-time motion sensor data fusion (osxMotionFX) under
OPEN.MEMS license.

Real-Time recognition algorithms under OPEN.MEMS license

(Accelerometer-only):
* (osxMotionAR) activity
* (osxMotionCP) carry position
* (0osxMotionGR) recognition
Real-time sound source localization (osxAcousticSL for only

NUCLEO-F401RE) and voice communication over Bluetooth Low

Energy (osxBlueVoice) under OPEN.AUDIO license.
Based on STM32Cube framework

BlueMS compatible application for Android/iOS (version 2.0.0 or

higher) for visualizing information sent via Bluetooth.

Software Overview

Overall Software Architecture

Utilities

Appllcatlons

Sample Application

STM32 USB Device Library
(STEVAL-STLKT01V1 board Only)

osxAcousticSL
(NUCLEO-F401RE board Only)

osxBlueVoice

osxMotionFX
osxMotionAR
osxMotionCP
osxMotionGR
(iNemoEngine PRO)

STM32 Audio PDM
Bluenjoth LE

) (

)

Drivers

—_

Nucleo Boards

STEVAL-STLKT01V1

HW Components

i oot [ s f
steans |

X-NUCLEO-IDB04A1 or
X-NUCLEO-IDB0O5A1

STM32 Nucleo Board
Expansion Board

Nucleo Boards

X-NUCLEO-IKS01A1 X-NUCLEO-CCA02M1
Expansion Board Expansion Board

Latest info available at www.st.com
BLUEMICROSYSTEM?2

Lys
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Development Boards

STEVAL-STLCS01V1
STEVAL-STLKT01V1

AN

)

Over-The-Air firmware update using the BlueMS application (Version

3.0.0 or higher, and only when using the X-NUCLEO-IDB05A1

Bluetooth Low energy expansion board)

Option to request and enable the OPEN.MEMS and OpenAudio

licenses using the BlueMS application (Ver. 3.0.0 or higher)
Gas Gouge battery Information visible only using the BlueMS
application (Ver. 3.2.0 or higher)

Free user-friendly license terms

Sample implementation available on:

* X-NUCLEO-CCA02M1, X-NUCLEO-IKS01A1 and X-NUCLEO-IDB04A1
(or X-NUCLEO-IDB05A1) when they are connected to NUCLEO-F401RE

or NUCLEO-L476RG
* STEVAL-STLKTO01V1 board.
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Setup & Demo Examples
HW prerequisites

1 x STM32 Nucleo Development Board "y
(NUCLEO-F401RE or NUCLEO-L476RG) SO Q;’

1 x Bluetooth Low Energy Expansion Board
(X-NUCLEO-IDB05A1 or X-NUCLEO-IDB04A1)

1 x Motion MEMS and Environmental Sensor Expansion Board ¢
(X-NUCLEO-IKS01A1) NUCLEO-F401RE

NUCLEO-L476RG

1 x Digital MEMS Microphone Expansion Board
(X-NUCLEO-CCA02M1)

* 1 xAndroid™ or iOS™ device
« 1 x Windows 8/7 - Laptop/PC

+ 1 x USB type A to Mini-B USB cable

X-NUCLEO-IDB0O5A1

A D

Mini USB

It is necessary to connect
the boards in the order
shown in this picture

Lys

ougmented X-NUCLEO-IDB04A1



Setup & Demo Examples
HW prerequisites and setup with SensorTile (1/2)

1 x SensorTile Kit (STEVAL-STLKTO01V1):
\\,

« SensorTile Core System: STEVAL-STLCS01V1
« SensorTile Cradle eXpansion: STEVAL-STLCX01V1
+ SensorTile Cradle: STEVAL-STLCR0O1V1
Micro USB

- Battery
* Programming cable
7

1 x Android™ or iOS™ device Mini USB

1 x Windows 8/7 - Laptop/PC

SensorTile kit Lys

1 x STM32-Nucleo or ST-Link programmer | Connectoblfe sensor node g
1 x USB type A to Mini-B USB cable for the ST-Link l | 'i \ ﬂ’\ \
SENSORTILE ; | ( ( ~ |
' \ |

1 x USB type A to Micro-B USB cable for SensorTile Cradles ’ e

PROGRAMMING
CABLE

STM32 Nucleo board

SensorTile Kit

& ougmanted



Setup & Demo Examples
HW prerequisites and setup with SensorTile (2/2)

* In order to program the board you need to connect an external ST- Cradle SWD connection
Link to the SWD connector on the cradles, a 5pin flat cable is
provided within the SensorTile Kit package.

S

* The easiest way is to get an STM32 Nucleo board which includes
an ST-Link V2.1 programmer.

* Be sure that CN2 Jumpers are OFF and connect your STM32
Nucleo board to the SensorTile Cradle through the provided cable PE-
paying attention to the polarity of the connectors. Pin 1 can be
identified by a little circle on the pcb silkscreen (STM32 Nucleo v
board and SensorTile Cradle Expansion) or by the square shape of
the soldering pad of the connector (SensorTile Cradle).

CN2
Remove
Jumpers SWD
(Pin1)
SWD
(Pinl)

ougmenhed



Setup & Demo Examples
SW prerequisites

STSW-LINKOO09
« ST-LINK/V2-1 USB driver

STSW-LINKQOO7
« ST-LINK/V2-1 firmware upgrade

* BLUEMICROSYSTEMZ2

« Copy the .zip file content into a folder on your PC

- the package contains source code examples (and projects for Keil-MDK, IAR, System
Workbench IDEs) based only on NUCLEO-F401RE, NUCLEO-L476RG or STEVAL-
STLKTO1V1 development boards.

BlueMS Application for Android/iOS to download from Google Store / iTunes



https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

BLUEMICROSYSTEM?2
Bluetooth low energy and sensor software

G www.st.com/x-nucleo

BLUEMICROSYSTEMZ2 package structure
,’ —l Mame

life.augmented . _htrmresc

Docs

www.st.com . Documentation <«
e T ~ BSP, HAL and drivers
” - BlueNRG, Audio, OSX Librar
9 Download & unpack - Middlewares “« y
. Projects _ Application example
Select | Utilities ~ Boot loader binary

BLUEMICROSYSTEM2 )
|| package.xml

€ Release_MNotes.html 9

\Projects\Multi\Applications\BlueMicrosystem2\EWARM\STM32F401RE-Nucleo
Android™/iOS™ 9
smartphone and 6
ST BlueMS application Dz KE I L @IAR

Tools by ARM  SYSTEMS

Compile/Flash and e
Run the project

IMPORTANT:
Read the chapter “The Boot Process”
on user manual for understanding how
to install the Boot Loader on the board

ougmenhed




BLUEMICROSYSTEM2
Installation procedure (1/2)

1. How to install the pre-compiled binary:
* There is inside the package one folder called “Binary”

Multi » Applications » BlueMicrosystem2 » Binary » STM32F401RE-Mucleo

W5 » Projects » Multi » Applications » BlueMicrosystern2 » Binary »

-~

MName Date modified Type Size
Narme Date modified Type || BlueMS2_NucleoF4.bin 10/12/2016 9:25 AM  BIN File
. STM32F401RE-Mucleo 10/12/20169:31 AM  File folder || BlueM52_NucleoFd.hex 10/12/2016 9:31 AM  HEX File
. STM32L4TERG-Nucleo 10/12/2016 9:35 AM  File folder || BlueM52_NucleoF4_BL.bin  9/21/2016 3:42 PM  BIN File
| STM32L476RG-SensorTile  10/12/2016 9:36 AM  File folder || BlueM52_NucleoF4 BL.hex 9/23/2016 821 AM  HEX File

* |t contains:

* pre-compiled BLUEMICROSYSTEM2 FW that could be flashed to a supported STM32 Nucleo or
SensorTile Board using the ST-Link at the right position (0x08004000)

* Important Note: this pre-compiled binary is compatible with the FOTA update procedure

* pre-compiled BLUEMICROSYSTEM2+BootLoader FW that could be directly flashed to a
supported STM32 Nucleo or SensorTile Board using the ST-Link or by doing “Drag & Drop” (the
latter only for STM32 Nucleo boards)

* Important Note: this pre-compiled binary is not compatible with the FOTA update procedure

Lys
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Installation procedure (2/2)

How Install the code after compiling the project:
* Compile the project with your preferred IDE 5IAR D§:| KEIL

S SYSTEMS Tools by ARM

* On Windows: for each IDE and for each platform there is one batch script:

b Projects » Multi » Applications » BlueMicrosystem2 » EWARM » STM32FA01RE-Nucleo

MName Date modified Type

|| BlueMS2_NF4.eww
| CleanBlueM52_TAR_F4.bat

IAR IDE Workspace

Windows Batch File

|| Project.ewd EWD File

|| Project.ewp EWP File

?@] startup_stm32fd(ilxes Assembler Source
|| stm32f401xe_flash.icf ICF File

* For Linux/iOS: only for Openstm32 IDE and for each platform there is one
OpenOCD called: " ol L=

Clean ElueM.
Pul!

%
STM32 ST-LINK CLI v2.3.8
STM32 ST-LINK Command Line Interface

5286 7867815725
n = U2J24M14

512 Kbytes

It's necessary to edit this file for setting the right installation and Library path

Flash memory

* These scripts perform the following steps: T o ALt

v2.3.0
STM32 ST-LINK Command Line Interface
: B671FF54555286 7067815725
x> sion : U2J24ML1

512 Kbytes

\..\Utilities\BootLoader~$TH32F481RE-Nucleo\BootLoaderF4.|

Menory progranmed in 15 and 34ims.
uerification. ..0K
[Progranning Complete.

Iz
Install BlueMicrosystem?

%
STM32 ST-LINK CLI v2.3.8
STM32 ST-LINK Command Line Interface

5286 7067815725
v2J24M11

.3 0.
Hormal.

512 Khytes
FA01xE

leoF4._hin
08

Lys
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BLUEMICROSYSTEM?2
Flash Management and Boot Process ggry

|| ©02000000 Boot 1
ector
0x0800 3FFF Loader Region
0x0800 4000
S 0x0800 7FFF
Ox0800 8000
S o 0x0800 BFFF
hhel ey .
X
25 FLASH
0x0801 0000 5z Boot
55 2 . . Loader BLUEMICROSYSTEM2 FOTA & osxMotion Licenses
Sector 4 64K 53 —— Organization
g2 Region
0x0801 FFFF 334
s
0x0802 0000
YES Copy FOTA from
Sector 5 START ka4 [ J roseRegion2 L gl ‘Region3” to "Region
128K 2
0x0803 FFFF
- Delete FOTA
0x0804 0000 “magic number” in
0x0804 0008 JUMP TO “Region 3”
Sector 6 BLUEMICROSYSTEM2
128K —
-
0x0805 FFFF :) 3 Restart the board
5 “Reci
£ egion
0x0806 0000 g &
s BLUEMICROSYSTEM2 boot sequence
Sector 8
128K

BLUEMICROSYSTEM2 FLASH structure

Lys
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Pressing the
RESET User
button on STM32
Nucleo board
You could see the ==
initialization phase

When are

connected with

one

Android™/iOS™
device, you could
see what are you
transmitting with =<

BLE .
Lys

UG meanhe

Using serial line monitor — e.g.TeraTerm

==l x|

‘I COM4 - Tera Term VT

File Edit Setup Control Window Help

UART Initialized
12C Initialized
SPI  Initialized

STMicroelectronics BLUEMICROSYSTEMZ :
Version 2.
STM32F481RE-Nucleo board

Accelero Sensor

D83 DIL24 Present

Gyroscope Sensor
Magneto Sensor
Humidity Sensor
Temperature Sensorl
Temperature Sensor
Pressure Sensor

[Enabled Accelero Sensor

[Enabled Gyroscope Sensor

[Enabled Magneto Sensor

[Enabled Humidity Sensor

Enabled Temperature Sensorl

Enabled Temperature Sensor2

Enabled Pressure Sensor

0K Audio Init

0K Audio Volume

osx Licenses status read from Flash
[FLASH contains a Initialized osx Licenses Manager
b possible licenses
6 available licenses
% license on Position B->Enabled SI osxMotionFR x%/x6 v1.8.7
license on Position 1->Enabled ST osxMotionAR vi.1.8
license on Position 2->Not Enabled
license on Position 3->Not Enabled
license nn Position 4->Enabled ST osxficousticSL vi.1.8
license Position 5->Enabled ST osxBlueloice v2.8.8
(HHL 1.5.1_@>
Compiled Oct 13 2816 B8:26:02 (IAR>
end Every 3AmS 3 Short precision Quaternions
Send Every 508BnS Temperatures/Humidity/Pressure
Send Every 58nS Hcc/Gyro/ﬂagnetn
Send Every 58nS dB noise

Debug Connection Enabled

Debug Motify Trasmission Enabled

[SERUER: BLE Stack Initialized

[ Board type=lDHl5Fl1 HWver=49,. Flver=?7.2_a
BoardName
BoardMAC = c:79 25 39:4e:38

HY & SW Service W2S8T added successfully
[Console Service W2S8T added successfully
Config Service W28T added successfully
Magneto Calibration Not present
fInitialized o_‘xr‘lutlunFH
Initialized osxMotionA
Minitialized o_‘xﬂcnu_‘tlcSL (17452 bhytes allocated?
Initialized osxBlueUoice

>>);(>:)gONNECTED Pazd1:=5:2f:h5:11

——>Enu=0N
Sendlng- Cal=B Press=182526 Hum=545 Temp=263 Temp2=247
>Enu=0N

BA2525 Hum=544 Temp=262

Tera Term: Serial port setup 2
Port: [COM11  ~| ‘ — ‘
Baud rate: 460800 -

Data: '8 bit -] | cancel |
Parity: |nune v|
Stop: 1 bit -| | Help |
Flow control: |nune v|
Transmit delay
1] msecfchar 0 msecfline

Configure the serial line monitor (speed, LF)




BLUEMICROSYSTEM2
BlueMS Application for Android/iOS (1/6)

. [# 1006 £ B N2 2 B [F 1043 Emm A 3 N2 % R F 1039 3 N2 = B3R 1053

STARTLOGGING  § PLOTLENGTH  STARTLOGGING } —] PLOTLENGTH  STARTLOGGING = START LOGGING

Accelerometer v Mic Level > Detected event: = NONE 4
' L n
Accelerometer: Mic Level: ORIENTATION
Timestamp; 62031 Timestamp: 27677
Data: (X: -25Y: -10Z: 998) Mic1: 56
’ Mic2: 56 FREE_FALL
00 s SINGLE_TAP
2000 DOUBLE_TAP
24,3 [C]
22,2 [°C] Not available WAKE LB % B

PEDOMETER = Rssi & Battery  sTARTLoGGING

.) Rssi: -59 [dbm]

TILT

<

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

Time (ms)

Environmental page DS3/DSM Events

Percentage: 35.0 %

R 7 11:06 B NE %0 I [ 1106

B NE T B [F 1106 32 % B 1106

Status: Charging

START LOGGING START LOGGING

START LOGGING START LOGGING

Detected event: DOUBLE_TAP - Detected event: PEDOMETER R Detected event: WAKE_UP v Detected event: ORIENTATION v Voltage: 3.828 V

11 steps

RSS & Battery Page

@ ———

Hardware Features — Android Version

" DS3/DSM Event: Double Tap  DS3/DSM Event: Pedometer DS3/DSM Event: Wake Up ~ DS3/DSM Event: Orientation
le . ougmanted


https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

Android version

OPEN.MEMS Library

RESET

BLUEMICROSYSTEMZ2
BlueMS Application for Android/iOS (2/6)

B NE s B MR 1526

382 =t B[ 1032 322 RE 10 P . 1521

START LOGGING START LOGGING START LOGGING START LOGGING

5 @

osxMotionFX sensor fusion page osxMotionAR activity recognition page ~ 0sxMotionCP carry position recognition page  osxMotionGR gesture recognition page

Lys

le.ougmeanhed

OPEN.AUDIO Library

Android version

Em®mAae BNE % R 528 EomAe 3822 B IR 1531 2 B NE T B (7D 1048 Eo=mAa 3 N2 B Z 1051

= PLOTLENGTH  STARTLOGGING } = PLOTLENGTH  STARTLOGGING } = STARTLOGGING  § < Debug Console

MEMS Sensor Fusion (Compact) S Direction of Arrival . A

160524 10:51:17.331 <]t
Temperature Dliaction:of Arval: [160524 10:51:17.331<]test

Timestamp; 58871

S\,

Temperature Angle: 15
Humidity
Pressure 245 [°C]
223[C] Not available

Magnetometer = —
¢ = e @ g

Gyroscope

Console
Android version

N e *f S§ O ‘B ¢ ‘R4 )
1234|5678 )9]o0

I (| IR +
v aflwlelrltlvluliflo]lp

1018,09 [mBar] 44,5 [%] - o

Accelerometer
Mic Level

Direction of Arrival

Sending: Press=101/96 HUM=445 |emp=245

a2 | ﬂ
570 75210 737 1666 1514 512 7081 73 Temp2223 B
Sending: Press=101809 Hum=445 Temp=245 H y — 2
Time (ms) Temp2=223

osxAcousticSL - audio source localization plot value Serial Console (stdout/stderr) ~ Debug Console (stdin/stdout/stderr)



https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

Settings

Open Debug Console

Show Serial Console

License Manager

Firmware upgrade

24,5[C]

22,3[C] Not available

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

A @t ad % vz 7 B B 160

BLUEMICROSYSTEMZ

Version: 2.7.2
Mcu Type: F401

BlueMS Application for Android/iOS

Recent

Images

Audio

Downloads

Location

Gallery

File Manager

Music

Photos

= |Internal storage Q i
> root > sdcard > Download -

BlueMS2_NucleoF4_01.bin
15/06/2016 16:32 182KB

FP-SNS_ALL...ensorTile.bin
15/06/2016 15:41 56.21KB

BlueMS-2.3_14Jun.apk

15/06/2016 15:36 5.32MB

&7
BlueMS2_NucleoF4.bin
14/06/2016 15:10 173KB

BlueMS2_NucleoL4.bin
14/06/2016 15.09 139KB

BlueMS2__SensorTile.bin
125KB

ASUSAppInst..nService Q
28/04/201619.05 B

A Mt aad % NE 5 B BB 1600

BLUEMICROSYSTEM?2

Version: 2.1.2
Mcu Type: F401

‘1 COM4 - Tera Term VT

= | E] |-

File Edit Setup Control Wi

UART Initialized
Initialized
Initialized

ndow Help

8TMicroelectronics BLUEMICROSYSTEM2:

ersion
STM32F401RE-Huc leo
Accelero Sensor
D83 DIL24 Fresent
Gyroscope Sensor
Magneto Sensor
Humidity Sensor
Temperature Sensorl
Tenperature Sensor2
Pressure Sensor
Accelero Sensor
Gyroscope Sensor
Hagneto Sensor
Humidity Sensor
Temperature Sensorl
Temperature Sensor2
Pressure Sensor
0K Audio Init
0K Audio Uolume

hoard

osx Licenses status read from Flash
d osx Licenses Manager

FLASH contains a Initialize
6 possible licenses
% available licenses

® license on Position B-}Enabled ST osxMotionFR x9/x60u1 .8.7

license on Position 1->Enabled ST osxMotionAR wi.i.
[ICP license on Position 2-3>Not Enabled
license on Position 3->Not Enabled

license un Pu..ltlun 4->Enabled 8T osxficousticSL vi.1.8

license ition 5->Enabled 3T osxBlueUoice v2.

(HRL 1. 5.1 _a>

Compiled Oct 13 281
Send Every 30m3 3
Send Every 500m3 T
Send Every 56m3 A
Send Every 50m8 d

Debug Connection En
Debug Notify Trasmission En.

6 88:26:02 (IAR)

Short precision Quaternions
enperature Hunidity/Pressure
cc/Gyro/Magneto
B noise

ahled
ahled

SERUVER: BLE Stack Initialized

Board type
BoardName
BoardHAC

HY & §W Service U2ST added
Console Service U2ST added
Config Service U2ST added
Magneto Calibration Not pre
Initialized osxtotjonFi
Initialized osxMotionf

l]nltlallged et iesL ¢

IDBBSA1 HWver=49. Fiver-7.2.a
BH2 2
cB:79:25:39:4e:30

successfully
successfully
successfully
sent

17452 hytes allocated)

i osxBluelgice
>>>>E>gonngcrrn 7az31:5:2F b5 211
i

ﬁalZB Press=102515 Hum=554 Temp=265 Temp2=248

Uploading

Flash Completed in: 101.37s

91200/201118 Bytes N y
! The board is resetting

OT n BLU Ené ﬁROS YSTEM2 SIZE=201278 uwwCRCUalue=24h37470

Start
[End FLASH Erase 2 Sectors of 128KE
u_‘x Lmen..es status saved in FLASH

ed
OTH BLUEMICROS?STEMZ CRC—checked
0TA BLUEMICROSYSTEM2 will he installed at next hoard reset
ELUEMICROSVSTEMZ will restart in 5 seconds

Firmware Upgrade — Android version
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https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

License Manager — Android version

BNE %

B 7 1045

Settings
Open Debug Console

Show Serial Console

License Manager

Firmware upgrade

Not available

24,5[C]
22,3 [C]

A

1018,00 [mBar] 46,0 [%]
BlueMS: menu option

HEo@drm @

License Status

32D

License Status

Available licenses are:
osxMotionFX

B [ 1015 REomAe 3 N2 R

< Approve license

osxMotionCP

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

B [#F 1135

Rro@ A8 3

& Approve license

BLUEMICROSYSTEM?2
BlueMS Application for Android/iOS (4/6)

. 7} 11:46 EosmAaa

osxMotionCP

Mems sensor REQUEST  UPLOAD ' Useame

fusion Notice:

< This Software (including, as the case may be,
osxMotionAR i
software in binary form, .

Activity pbitis Al documentation and other related items) is provided E-Mail

recognition by ST under the terms
osxMotionCP of this license.

REQUEST UPLOAD By using this Software, you (the licensee) agree that

Carry position you have read, Company Name
osxMotionGR understood, and will comply with the following

S REQUEST  UPLOAD terms and conditions.

recognition All rights not expressly granted under this license

T d .

osxAcusticSL areresene Send mail...

Acousticsource  REQUEST  UPLOAD LIMITED LICENSE AGREEMENT FOR ST MATERIALS

localization EVALUATION ( B

) OpenSoftwareX LLA) mai

0sxAudioBV  pequest  upLoAD

Voice over BTLE IMPORTANT-READ CAREFULLY: This Limited License

BlueMS: License status page

3 N2

Agreement ("LLA") for ST

materials is made between you an 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,
a company incorporated under the

DISAGREE AGREE

a Share Link
M emai

‘ Android Beam

Fa\

Qi =0odT BNEF

® > i

B 3 1042

< Compose

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

User name: curtis

User company:STM

User email:
salvatore.curti.work@gmail.com

Library name: 0SX_MOTION_CP_V120

Board model:DiscoL476VG

Node Code:
ESZSBD54A968409AFEA2A3D857BD9D5é
U] 123 @ lE=3) H
Y @ # $| %) . & » { )
11234567 18)9]0
0 B e
QIWIEJRJTYU]JIO]P

Als|plFleHlu]lKk]|L

1ZXCV‘BNM‘=

IDQOTOA BnNEa: 1046

BlueMS: osxMotionCP license request

3 NE R

R 7 1015 BEo=emA8 357 RER22

<«

D <

Q

License Status

< Load License

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

REQUEST

REQUEST

REQUEST

REQUEST

UPLOAD

UPLOAD

UPLOAD

UPLOAD

UPLOAD

UPLOAD

Sending message...

Ly,

1. cugmanted

BlueMS: Send request email

0SX Open.MEMS: MotionCP

#define _OSX_MOTION_CP_LICENSE_
uint32_t osx.mep_license(3]i4] =

{0xA018018B, 0xBSE19F18, 0xF15686969,
OxOEF85CAG },

{0x039A8D1F, 0x194B7A5A, 0X04FAT7B7,
0x7ACOF20E },

{ Ox68FBE380, 0x05370B61, 0XBEECEBAF,
0XCATB6BSA )
it // _OSX_MOTION_CP_LICENSE_

Voice over BTLE

Available licenses are:

v1.2.0 license authorization ** 77 osxMotionFX
. o Mems sensor REQUEST
curtis @ STM ** inbex fusion
osxMotionAR
Open.License “ i ety REQUESE
e : : recognition
tome )
7 days ago View details osxMotionCP REQUEST
Carry position
Hello curtis, osxMotionGR
Gesture REQUEST
Thanks for your interest in the ST recognition
OSX_MOTION_CP_V120 software library. t
Please find here below your personal activation osxAcusticSL REQUEST
license (node-locked). Acoustic source Q
localization
““““““““““““““““““ osxAudioBV
#ifndef _OSX_MOTION_CP_LICENSE_ REQUEST

osxMotionCP
UPLOAD Paste license code
{0xA018018B, 0xB5E19F18,
UPLOAD 0xF1586969, 0XOEF85CAS6 },
{ 0x039A8D1F, 0x194B7A5A,
UPLOAD 0x04FA17B7, 0x7ACOF20E },
{ 0x68FBE380, 0x05370B61
O0xBEECEBAF, 0xCA1B6B8A }
UPLOAD H
.@
UPLOAD ¢ 123 @ g
) G [ $| n A 2 4 ( )
O 11234567 |8)9]|0
l | *
qiwlelrftiyjufjijol]pr
alsdiflalblilk]!

BlueMS: Copy license details, select UPLOAD and paste

B 7 1017

32D

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

REQUEST

REQUEST

REQUEST

UPLOAD

UPLOAD

UPLOAD

UPLOAD

UPLOAD

BlueMS: osxMotionCP license enabled


https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

BLUEMICROSYSTEMZ2
e BlueMS Application for Android/iOS (5/6)

= Demos START LOGGING ~ }

Codec: ADPCM
Sampling freq: 8 kHz
ASR: Disabled N e e e e e ————————————————

Volume: —————® Codec: ADPCM
Sampling freq: 8 kHz

I I

1 [

1 [

1 [

: bled '

3 W 1 i 09:38 ASR: Enable Q) I
p—p! N

START LOGGING  } : Volume: :
. : RecordTime: I

1 Recording... :

Codec: ADPCM - —

Sampling freq: 8 kHz
ASR: Enabled ) Release
Volume; —@

[
Codec: ADPCM :

Sampling freq: 8 kHz I

o

Please load a valid ASR key ASR Enabled h :
I

[

[

Volume: ——@

< O

[em—————————

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

BACK  CONFIRM

Google ASR key:

Insert here a valid
ASR key

hello what's your name

Key Inserted, ASR Enabled!

OsxBlueVoice OPEN.AUDIO Library — Android Version

< @) Codec: ADPCM
KO | Sampling freq: 8 kHz
—— ASR: Enabled N}

r Volume; —————@
Y’ Token not recognized

1. cugmanted



https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

BLUEMICROSYSTEMZ2

BlueMS Application for Android/iOS (6/6)

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

manager
« Using BlueMS application

Address

License Manager — Known Issue

Device pemary @ (
Target memary,

* Flash erase using ST-LINK:

File Edit view [Tomget] STAUNK Externsl Loader Help
il
Memory dispiay

Address: 0Dt

Connect
Dwconnect CTRL+D
Erase Chip CTRLE
Erase Bankl

‘“®h =

Program..
Program & Verfy..  CTRLsP

Blank Check
Target memory compare with file

Option Bytes CTRL:B

3Nz % R #1045

Settings

Open Debug Console

Show Serial Console

License Manager

Firmware upgrade

R NE 2 R 102

S M BIEUELRSE  Clear app license db

Available license ¢ CClear board license

osxMotionFX
Mems sensar fusion

osxMotionAR
Activity recognition

osxMotionCP
Carry position

' osxMotionGR
Gesture recognition
24,5 ['C] osxAcusticSL

223 [C] Not available

Acoustic source-localization

P Dbt

1018,00 [mBar] 46,0 [%]
Flash Memory Mapping ‘ . | 23 Flash Memory Mapping 2

Page Start address Size Page Start address Size -
[T Sector 0 0x02000000 16K [T Page 503 0=080FBE00 2K

[ Sector1 0x02004000 16K [C] Page 504 0=080FCO00 2K

[ Sector 2 0x02002000 16K [T Page 505 0=080FCE00 2K

[C] Sectar 3 0x0300C000 16K [7] Page 508 Dx030FDO00 2K

[T Sector 4 0x08010000 B4 K [T Page 507 0=080FC 200 2K

[ Sector 5 (Ox08020000 128K [T] Page 508 0x030FEQOD 2k

[ Sector & 0x028040000 128K [T Page 509 0=080FES00 2K

Sector 7 (0x08060000 128K [] Page 510 Ox080FFO00 2k i

Page 511 DXDBOFFE00 2K L

4 1 G 4 1 ] 3
[ Selectal | [ unselectal | [ Apply [ Cancel | [ selectal | [ Unselectal | [ Apply [ Cancel |

& ougmanted

Select sector 7 for F4

Select page 511 for L4


https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

Documents & Related Resources
(1/2)

All documents are available in the DESIGN tab of the related products webpage

BLUEMICROSYSTEM2
- DB2910: Bluetooth low energy and sensor and software expansion for STM32Cube — Data brief

« UM2055: Getting started with the software package for Bluetooth low energy and sensors in BLUEMICROSYSTEM2 — User
manual

X-NUCLEO-CCA02M1
* Gerber files, BOM, Schematic
- DB2593: Digital MEMS microphones expansion board based on MP34DT01-M for STM32 Nucleo — Data brief

+ UM1900: Getting started with the digital MEMS microphones expansion board based on MP34DT01-M for STM32 Nucleo —
User manual

X-NUCLEO-IDB04A1
* Gerber files, BOM, Schematic
- DB2316: Bluetooth Low Energy expansion board based on BlueNRG for STM32 Nucleo — Data brief
* AN4642: Overview of the BLE Profiles application for X-CUBE-BLE1 expansion for STM32Cube — Application note

+ UM1765: Getting started with Bluetooth® low energy expansion board based on BlueNRG for STM32 Nucleo — User
manual

‘7] Consult www.st.com for the complete list

|12 cugrmenhed



Documents & Related Resources
(2/2)

All documents are available in the DESIGN tab of the related products webpage

X-NUCLEO-IDB0O5A1
* Gerber files, BOM, Schematic

+ DB2592: Bluetooth Low Energy expansion board based on SPBTLE-RF module for STM32 Nucleo — Data brief

+ UM1912: Getting started with X-NUCLEO-IDB05A1 Bluetooth low energy expansion board based on SPBTLE-RF module for
STM32 Nucleo — User manual

X-NUCLEO-IKS01A1
+ Gerber files, BOM, Schematic
+ DS10619: Motion MEMS and environmental sensor expansion board for STM32 Nucleo

+ UM1820: Getting started with motion MEMS and environmental sensor expansion board for STM32 Nucleo — user manual

STEVAL-STLKTO01V1
* Gerber files, BOM, Schematic
+ DB2956: SensorTile development kit — Data brief
+ UM2101: Getting started with the STEVAL-STLKTO01V1 SensorTile integrated development platform — User manual

‘7] Consult www.st.com for the complete list

|12 cugrmenhed



Quick Start Guide Contents

BLUEMICROSYSTEMZ2: Bluetooth low energy and sensor software
Hardware and Software overview

Setup & Demo Examples
Documents & Related Resources

STM32 Open Development Environment: Overview
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STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (ODE) consists of a set of stackable boards
and a modular open SW environment designed around the STM32 microcontroller family.

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@V¥®» sSTM32 Open
' " Development
. Environment
STM32 Nucleo
development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

www.st.com/stm32ode

Lys

ougmenhed



STM32 Nucleo
Development Boards (NUCLEOQO)

- A comprehensive range of affordable development boards for all the STM32
microcontroller series, with unlimited unified expansion capabilities and integrated
debugger/programmer functionality.

Power supply
through USB or
external source

STM32 microcontroller

YHHLY

Integrated debugging
and programming
ST-LINK probe

Complete product range

from ultra-low power to high-performance

ST morpho extension header

Arduino™ UNO R3 extension headers

Lys

ougmanted WWWStcom/Stm?)anCIeo



STM32 Nucleo
Expansion Boards (X-NUCLEO)

- Boards with additional functionality that can be plugged directly on top of the STM32
Nucleo development board directly or stacked on another expansion board.

Move/Actuate

~

loEEERERRRREERE
: @

Environmental sensors

Example of STM32 expansion board (X-NUCLEO-IKS01A1)

DIL24 support for
\ new devices
Lys

e cugmanied WWWw.St.com/x-nucleo



STM32 Open Development Environment

« STM32Cube software (CUBE) - A set
of free tools and embedded software bricks
to enable fast and easy development on
the STM32, including a Hardware
Abstraction Layer and middleware bricks.

« STM32Cube expansion software

(X-CUBE) - Expansion software provided
free for use with the STM32 Nucleo
expansion board and fully compatible with
the STM32Cube software framework. It
provides abstracted access to expansion
board functionality through high-level APIs
and sample applications.

Software components

Tools & IDEs

IAR EWARM, Keil MDK-ARM, GCC+ased IDEs
(e.g. Ac6 System Workbench for STM3?2)

o Application examples
Sample applications €g.! | on ST OpenSofwareX)

Upper level middleware

(e.g. ST OpenSoftwareX)

STM32Cube expansion middleware
STM32Cube Hardware Abstraction Layer (HAL)

STM32Cube

middleware

STM32 Nucleo expansion boards (X-NUCLEO)

STM32 Nucleo developer boards

« Compatibility with multiple Development Environments - The STM32 Open Development
Environment is compatible with a number of IDEs including IAR EWARM, Keil MDK, and GCC-based
environments. Users can choose from three IDEs from leading vendors, which are free of charge and
deployed in close cooperation with ST. These include Eclipse-based IDEs such as Ac6 System

Workbench for STM32 and the MDK-ARM environment.

"I OPEN LICENSE MODELS: STM32Cube software and sample applications are covered by a www.st.com/stm32cube

mix of fully open source BSD license and ST licenses with very permissive terms.

le.ougmantsd

www.st.com/x-cube



STM32 Open Development Environment

Building block approach

Accelerometer, gyroscope

Inertial modules, magnetometer

COLLECT

Sense

Pressure, temperature, humidity

Proximity, microphone

Bluetooth LE, Sub-GHz radio \ - TRANSMIT
NFC, Wi-Fi, GNSS .\ onnect

Audio amplifier

Touch controller Translate ACCESS
Operation Amplifier
Stepper motor driver L Move / CREATE
DC & BLDC motor driver \
Industrial input / output Actuate
POWER
Energy management & battery
General-purpose microcontrollers PROCESS

Process

Secure microcontrollers

Software

Lys

. ongmanted

'. STM32 Open
‘ Development
. Environment

www.st.com/stm32ode



