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Motion MEMS and environmental sensors Expansion Board

X-NUCLEO-IKS01A1 Hardware Description

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

Alt is compatible with the Arduino UNO R3 connector
| ayout, and is designed

Key Product on board

MEMS 3D accelerometer (x2/+4/+8 g) + 3D
gyroscope (x245/£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)
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Hardware Overview (1/6)
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X-NUCLEO-IKSO1A1

[ ] HTS221 LSM6DS0 ST morpho connector**

[[]LPs25HB [] LIS3MDL [ | Arduino UNO R3 connector

[ ] bIL 24-pin

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

** Connector for the STM32 Nucleo Board



Motion MEMS and environmental sensors Expansion Board

Key Features

AThe X-NUCLEO-IKSO01A1l is a motion MEMS and
environmental sensor evaluation board system.

AAIl sensor sensors are connected on a single 12C bus
ASensor 12C address selection

AEach sensor has separate power supply lines
allowing power consumption measurement

ASensor disconnection (disconnect the 12C bus as well
as the power supply)

Alnterrupt and DRDY signals from sensors

ADIL24 socket (Compatible to STEVAL-MKI¥**V*
MEMS adapter boards)
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Hardware Overview (2/6)

Arduino RCIWV LSMBDS0
UNO R3 Interrupts
Morpho LIS3MDL
LPS25HB
HTS221
DiL24
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*is used as a wildcard character for related part number



Bluetooth Low Energy Expansion Board

X-NUCLEO-IDB04A1 Hardware Description 4

A The X-NUCLEO-IDB04Al is a Bluetooth Low
Energy (BLE) evaluation and development board
system, designed around S T 6BlueNRG BLE
network processor.

A The BIlueNRG processor communicates with
STM32 Nucleo  developer board host
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 nominal 1 nput béaluntoon
BlueNRG transceiver, with integrated harmonic
filter, insuring matching and filtering

Hardware Overview (3/6)
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|| BlueNRG [_] BALF-NRG-01D3
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Latest info available at www.st.com
X-NUCLEO-IDB04A1




Bluetooth Low Energy Expansion Board
Hardware Overview (4/6) pmrs

X-NUCLEO-IDB0O5A1 Hardware Description

A The X-NUCLEO-IDBO5A1 is a Bluetooth Low Energy
(BLE) evaluation and development board system, Arduino UNO R3 connector
designed around S T 6 SPBTLE-RF Bluetooth Low
Energy module based on BlueNRG-MS.

A 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

Bluetooth Low Energy, FCC and IC certified, module
based on Bluetooth® Low Energy wireless network
processor BlueNRG-MS, BLE4.1 compliant.
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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 SP1 bus EEPROM with high-speed clock
interface

o, | | SPBTLE-RF [] mo5640-R
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Latest info available at www.st.com
X-NUCLEO-IDB0O5A1




Dynamic NFC tag expansion board
Hardware Overview (5/6)

X-NUCLEO-NFCO01A1 Hardware Description

A The X-NUCLEO-NFCO1A1 is a Dynamic NFC tag evaluation (" Arduino UNO R3 connector - E
board to allow expansion of the STM32 Nucleo boards. It is :
compatible with the Arduino UNO R3 connector layout and it DM24SR
is designed around the M24SR64-Y. The M24SR64-Y device C

is a dynamic NFC/RFID tag IC with a dual interface. It | Printed Antenna
embeds a 64 Kbit EEPROM memory. It can be operated from
an I2C interface or by a 13.56 MHz RFID reader or a NFC
phone

Key Product on board
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A M24SR64-Y Dynamic NFC/RFID tag IC
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A NFC antenna: 31 mm x 30 mm 13.56 MHz double layer
inductive antenna etched on the PCB (ANT14)

A Compatible with STM32 Nucleo boards

A Equipped with Arduino UNO R3 connector

www.st.com/nucleo-nfc

A Powered through the Arduino UNO R3 connectors

3 color LEDs for general purpose X-NUCLEO-NFC01A1

J

N
Latest info available at www.st.com
X-NUCLEO-NFCO01A1
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Proximity and ambient light sensor expansion board

X-NUCLEO-6180XA1 Hardware Description

A The X-NUCLEO-6180XA1 is a proximity and ambient
light sensor evaluation and development board system,
designed around the VL6180X, a device based on ST 6
Fl i ght Stene-af-8ight technology.

A The VL6180X communicates with the STM32 Nucleo
developer board host microcontroller through an I2C link
available on the Arduino UNO R3 connector

Key Product on board

proximity, gesture and ambient light sensor (ALS)
Selection between ranging and ALS measurement

Possibility to add 3 VL6180X satellite boards (order
code: )
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Hardware Overview (6/6) gy
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VL6180X Ex Board

X-NUCLEO-8180XA1

[ JvLe180X [ ] ALSorRange | | VL6180X satellites
/

X-NUCLEO-6180XA1
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[ Latest info available at www.st.com




Bluetooth low energy, sensors and NFC tag software

BLUMICROSYSTEM3 Software Description

BLUMICROSYSTEMS3 is an expansion software package for
STM32Cube

Key features

A Complete middleware to build applications using temperature
and humidity sensors (HTS221), pressure sensor (LPS25HB)
and motion sensors (LIS3MDL and LSM6DS0), VL6180X
proximity and ambient light sensing module and M24SR64-Y
Dynamic NFC/RFID tag (using the NDEF standard).

A The package is compatible with the motion sensor LSM6DS3
DIL24 expansion component

A Very low power Bluetooth Low Energy (BlueNRG) single-
mode network processor, compliant with Bluetooth
specifications core 4.1 for transmitting information to one
client

A Easy portability across different MCU families, thanks to
STM32Cube

A Compatible with BlueMS application for Android/iOS (Version
>2.0.0) available on respective online markets (Play
Store/iTunes)

A Free, user-friendly license terms

A Sample implementation available on board X-NUCLEO-
NFCO01A1, X-NUCLEO-IKS01A1, X-NUCLEO-6180XA1 and
X-NUCLEO-IDB04A1 (or X-NUCLEO-IDB05A1), when
connected to NUCLEO-F401RE or NUCLEO-L476RG
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Software Overview e

Overall Software Architecture

-~ N
Sample Application
J

Q\pplications

e ™
M 4
Bluetooth Gestures NDEF
. LE detection Library
—

osxMotionFX
osxMotionAR
osxMotionCP
osxMotionGR

I |\ Middieware

(

Drivers

STM32 BlueNRG M24SR vI6180x
HW Components HTS221 LPS25HB LSM6DS0 LIS3MDL
o

- ™
X-NUCLEO-IDB04A1 X-NUCLEO-NFC01A1
SRR e o ] Expansion Board Expansion Board
X-NUCLEOQ-IKS01A1 X-NUCLEO-6180XA1
Expansion Board Expansion Board j

Development boards

Latest info available at www.st.com
BLUEMICROSYSTEM3
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Setup & Demo Examples
A 1 x Dynamic NFC tag expansion board expansion HW prerequisites
[ 1

board
(X-NUCLEO-NFCO1A1)
A 1 x Bluetooth Low Energy Expansion Board ﬁ;ﬁy

(X-NUCLEO-IDB05A1 or X-NUCLEO-IDB04A1)

2 v’
-.;‘g, 4

A 1 x Motion MEMS and environmental sensor
expansion board

(X-NUCLEO-IKS01A1) NUCLEO-F401RE
NUCLEO-L476RG

X-NUCLEO-IDB0O5A1 X-NUCLEO-NFCO01A1

A 1 x STM32 Nucleo proximity, gesture and ambient
light expansion board
(X-NUCLEO-6180XA1)

A 1 x STM32 Nucleo development board
(NUCLEO-F401RE or NUCLEO-L476RG)

X-NUCLEO-IDB04A1 ~ X-NUCLEO-6180XAl X-NUCLEO-IKS01A1

A1x NFC-enabledAndr oord Ei OSE devi ce

A 1x Windows 8/7 - Laptop/PC <=

Mini USB

A1 x USB type A to Mini-B USB cable

For optimizing the performances of the SPBTLE-RF module
present on X-NUCLEO-IDBO5A1 expansion board, it's
m necessary to follow this sequence of boards stack

ougmenhed




Setup & Demo Examples
SW prerequisites

A STSW-LINKO008: ST-LINK/V2-1 USB driver
A STSW-LINKOO7: ST-LINK/V2-1 firmware upgrade

ABLUEMICROSYSTEMS3

A This installer install all the necessary drivers for the X-CUBE expansion, run the
procedure for asking all the licenses necessary for all the
osxMotionFX/osxMotionAR/osxMotionCP/oscMotionGR

A the package will contain source code example (Keil, IAR, System Workbench) based
only on NUCLEO-F401RE or NUCLEO-L476RG

ougmenhed



BLUEMICROSYSTEM3

Bluetooth low energy, sensors and NFC tag software

G www.st.com/x-nucleo
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BLUEMICROSYSTEM3 package structure

. _htmresc
Docs

www.st.com . Documentation <
e | Drivers ~ BSP, HAL and drivers
g ' NDEF Library and BlueNRG
9 Download & unpack o Middlewares y
. Projects _ Application example
select & Release_Notes.html

BLUEMICROSYSTEM3

ABLUMICROSYSTEM3\Projects\Multi\Applications\BlueMicrosystem3\EWARM\STM32F401RE-Nucleo

NFC-enabled AndroidE 9

smartphone and STM @

BlueMS application _ | @IAR
e > |KEIL S

Compile/Flash and
Run the project

A
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http://www.st.com/openmems
http://www.st.com/

Using serial line monitor 1 e.g.TeraTerm

Pressing the RESET
button on STM32 Nucleo
board triggers the
initialization phase

Pressing the USER button
the STM32 Nucleo board
will start the BLE service

The system only allows
secure connections:

For Android devices
with NFC reader,
facility and security
pairing is done by
using the NFC tag

For other devices it is
necessary to manage
the parameters
manually

—
L COM 12:460800b2ud - Tera Terrn vT

File Edit Setup Control Window Help

UART Initialized -
12C  Initialized

STMicroelectronics X-Suite—O0DE3:
§TM32F4B1RE-Nucleo hoard
Compiled Oct 8 2015 15:25:87 (openstm32)
Send Every 588n8 Tenmperature/Humidity/Pressure,Lux
Send Every 188nE Acc/Gyro/Magneto
Send Every 58ng Proximity

Press the User button for starting the BlueNRG

M24SR Initialized

M24SR URI writted ="wwu.st.com/stm32ode"

M24SR Bluetooth NDEF Tahle writted

Debug Connection Enabled

Dehug Notify Trasmission Enabled

UL6188x_Prepare ok device=8

Device 5@ Ready

Sy Inltlalluﬁd

[EUT_Uendor =

SERVER: BLE Stack Inltldll‘.ﬂd
RBoard Dﬂﬂqﬁ1 HUyen=49 _ Plyer=1811

Boar: (lName— Blue

BoardMAC = cc: aB le 2d:83:46

Pin=009741

onnection allowed

ssfully
iConsole Service W2ST add, successfully
IOK Temperature Sensor

0K Pressure Sensor

Only Secur
HY Service W28T addefsuc

OK Magneto Sensor
D83 on hoard

g: Temp=248 Hun=582 Pres=188381 Lux=200
ing: Pres=180297 Lux=201
ing: Lux=200
Hum=0FF

F
nding: Pres=1002%90 Lux=281 i

Bnardﬂame- BlueODE
cc:aB:1e:2d:83:46

BoardMAC =
Pin=-009741

Tera Term: Serial port setup

- &3
[ERN

Port: (COMIT  ~| ‘ oK
Baud rate: 460800 -

Data: |Bb|‘t—v| ‘ Cancel ‘
Parity: |nun|37v|

Stop: |1h|t7v| ‘ Help ‘
Flow control: |nune—v|

Transmit delay
] msecfchar 0 msecfline

Configure the serial line monitor (speed, LF)




BLUEMICROSYSTEMS3
BlueMS Application for Android/iOS
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r" Environmental page Proximity gesture recognition page Serial Console (stdout/stderr) Debug Console (stdin/stdout/stderr)
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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

