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Motion MEMS and environmental sensor expansion board

Hardware overview (1/2)
X-NUCLEO-IKS01A3 Hardware description

* The X-NUCLEO-IKS01A3 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 products on board

MEMS 3D accelerometer (+2/+4/+8/+16 g) + 3D gyroscope
(x125/+250/£500/+1000/£2000 dps)

MEMS 3D accelerometer (+2/+4/£8/+16 Q)

MEMS 3D magnetometer (x50 gauss) +

MEMS pressure sensor, 260-1260 hPa absolute digital

output barometer [ ] HTS221 LSM6DSO ST morpho connector**
[ ] LPS22HH [ LIs2DW12 [ | Arduino UNO R3 connector
Capacitive digital relative humidity and temperature D LIS2MDL I:, STTS751 D DIL 24-pin

Digital Temperature sensor . )
g P Latest info available at www.st.com

: - X-NUCLEO-IKS01A3
Socket available for additional MEMS adapters and other J

sensors (UV index)

** Connector for the STM32 Nucleo Board




Motion MEMS and environmental sensor expansion board
Hardware overview (2/2)

Key features
12C 3.3V

Arduino
* The X-NUCLEO-IKS01A3 is a motion MEMS and UNO R3 LabDS0
environmental sensor evaluation board system. Morphe o

« All sensor sensors are connected on a single I2C bus —

Interrupts

» Sensor 12C address selection

LPS22HH

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

HTS221

» Sensor disconnection (disconnects the I2C bus as TR
well as the power supply)

DIL24

* Interrupt and DRDY signals from sensors

B EEREREEEEREEEE

o

* DIL24 socket (compatible with STEVAL-MKI[***\/* Y (T8 .
MEMS adapter boards) : : c ng

uu-:-‘
Y Y L LY Y.

"I * is used as a wildcard character for related part number

ougmenhed



Motion MEMS and environmental sensor expansion board

X-CUBE-MEMS1 Software description

The X-CUBE-MEMSL1 software package is an expansion for
STM32Cube, associated with the X-NUCLEO-IKS01A3 expansion
board.

It is compatible with NUCLEO-F401RE, NUCLEO-LO53R8, NUCLEO-
L152RE or NUCLEO-L476RG

Key features

Complete software to build applications using environmental sensors
(HTS221, LPS22HH and STTS751) and motion sensors (LIS2DW12,
LIS2MDL and LSM6DSO0)

Several examples to show the innovative inertial and environmental
sensors

Sample application to transmit real-time sensor data to a PC

Compatible with the Unicleo-GUI graphical user interface to display
sensor data and configure outputs

Advanced motion libraries with sample applications

Package compatible with STM32CubeMX, can be downloaded from
and installed directly into STM32CubeMX

Easy portability across different MCU families, thanks to STM32Cube

Free, user-friendly license terms

Lys

L ougmeanhed

Software overview (1/2)

Overall Software Architecture

Application Applications

Middleware

Hardware
Abstraction

STM32Cube Hardware Abstraction Layer (HAL)

Hardware

STM32 Nucleo expansion boards

STM32 Nucleo development board

Latest info available at www.st.com
X-CUBE-MEMS1
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Setup & demo examples
Hardware prerequisites

1x Motion MEMS and environmental sensor expansion board
(X-NUCLEO-IKS01A3)

1x STM32 Nucleo development board
(NUCLEO-F401RE or NUCLEO-L053R8 or NUCLEO-
L152RE or NUCLEO-L476RG)

Windows 10/8/7 - Laptop/PC

NUCLEO-F401RE
NUCLEO-LO53R8
NUCLEO-L152RE
NUCLEO-L476RG

1 x USB type A to mini-B USB cable

Mini USB Cable X-NUCLEO-IKS01A3

cugmanted



Setup & demo examples
Software prerequisites ms

* STSW-LINKOO8: ST-LINK/V2-1 USB driver
« STSW-LINKOOQ7: ST-LINK/V2-1 firmware upgrade

+ X-CUBE-MEMS1
+ Copy the .zip file content into a folder on your PC

* The package contains source code examples (Keil, IAR, System Workbench) based on NUCLEO-
FA01RE or NUCLEO-L053R8 or NUCLEO-L152RE or NUCLEO-L476RG

ougmenhed



X-CUBE-MEMS1 In 7 steps
Use of Unicleo-GUI with precompiled BIN FW ey

X-CUBE-MEMS1 for NUCLEO-F401RE or NUCLEO-LO53R8 or NUCLEO-L152RE
or NUCLEO-L476RG

0 WwWw.st.com/x-nucleo X-CUBE-MEMS1 package structure
. _htmresc
‘ | | CubeMX , P Docs
1if ted : o _ Low-level sensor drivers
i e.ougtmen e e LO/ F4/ L1/ L4 DatalogExtended
WWWw.Sst.com e I Utilities FW src code + binary
XL en.DM00367782.pdf <
package.xml .
9 Download & unpack ?Rele?se_Notes.thl < PC GUI (UnICIeO-GUI)
: & STMicroelectronics.X-CUBE-MEMS1.pdsc
Select X-CUBE-MEMS1
X-NUCLEO-IKS01A3 a

Download & install STM32
Nucleo ST-LINK/V2-1 USB driver
STSW-LINKOO8

ST-Link Upgrede

——

E 2 6

Frmaare Verson: U2 122 M5 5TM32 Debug +Mass storage

Upgrade the firmware to V2.J23.M6 Yes 5555 :
Download / Install / Run

ST-Link FW Upgrade utility
STSW-LINKOO7

Ly, |
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X-CUBE-MEMSL1 In 7 steps

Use of Unicleo-GUI with precompiled BIN fmw

X-CUBE-MEMS1 for NUCLEO-EF401RE or NUCLEO-LO53R8 or NUCLEO-L152RE

or NUCLEO-L476RG
\STM32CubeExpansion_MEMS1 V6.0.0\Projects\STM32F401RE-Nucleo\Examples\IKSO01A3\DataLogExtended\Binary
\STM32CubeExpansion_MEMS1 _V6.0.0\Projects\STM32L053R8-Nucleo\Examples\IKS01A3\DataLogExtended\Binary
\STM32CubeExpansion_MEMS1 V6.0.0\Projects\STM32L152RE-Nucleo\Examples\IKSO01A3\DataLogExtended\Binary
\STM32CubeExpansion_MEMS1 V6.0.0\Projects\STM32L476RG-Nucleo\Examples\IKSO01A3\DataLogExtended\Binary

PRl Computer
+ Name Ed Size 6 » &, 0SDisk (C:)
L] <DiR> . " wme NUCLEQ (F:)
| | DatalogExtended bin 30,344 drag and drop
DataLogExtended.bin for F4 or for LO or for L1 .%.
or for L4

on Nucleo drive

| _htmresc
CubeMX

Open Utilities Folder in the X-CUBE-MEMS1 SW package

Documentation

I

|

I Drivers
I Middlewares
I

Projects

/

Utilities
L en.DM00367782.pdf

e ricten =im=] package.xml
e [t dommi| bom  wm | o | Xew
In G Release_Notes.html

Préssure -1 P22t —— & STMicroelectronics.X-CUBE-MEMS1.pdsc
Enable: ) Address:[— 3]
rul sl 21| vae[ 3]

. - ...and click on the link to download

i+ Us g5 fo

Full Scale: 1245 = falt

ooR:[125 T T | () () @80

ey e e and install Unicleo-GUI
Full Scle:[50 =] | FullScale:[ 71| Vvoue 3]

ooR:(10" | OOR:[T =] | (oo ) et (588D

e [res——" P —— RS ——

ougmenhed



X-CUBE-MEMS1
Utilities — Unicleo-GUI

X-CUBE-MEMS1 for NUCLEO-F401RE, NUCLEO-LO53R8, NUCLEO-L152RE or

NUCLEO-L476RG

Select COM port 0

Unicleo-S

\Se,enpm: COMé

e Data Log Area

el ® %)

Select sensors =

Datalog
MEMS

Select graph plots

Start data logging

0000 n|g
eove0 0]

1. cugmanted

-
Environ-
men

e
Scatter

Unicleo-GUI

| ¥ comect &% I start
\[ Info ] FW Management [ User Messages \3 Options
e ccelerometer - LS o Pressure - LPS22HH
Enable: [¥| dress: v 8 Enable: [7] Address: v
Full Scale: |2 = Value: ~| |E Full Scale: 2 Value: -
ODB#12.5  ~| | map) Get ) Set) | ODR:|1 =1 | (vap) (Gt ) set)
/ Gyroscope - LSM6DSO ————— Humidity - HTS221
Enable: Address: v Enable: Address: v
Full Scale:|245 ~ Value: v Full Scale: Y Value: -
ODR:[12.5 || (map) Get ) 5et) ODR:[1 =l | (map)( Get ) (5et) |
Magnetometer - LIS2MDL ~ Temperature - HTS221 ——
Enable: [7| Address: - Enable: [7] Address: v
Full Scale: |50 s Value: - LIy Full Scale: a4 Value: =
LEEXRERE R NN ) ee
ODR: |10 v Map)Get)SEt) xfl»oeeeaeooeeoee LX) | ODR: |1 v Map)Get)Ser)
STMicroelectronics Unicleo Version: 1.5.0.6865 Firmware Version = 6.0.0

Expansion Board: IKS01A3




X-CUBE-MEMS1
Compile the DataLogExtended FW using a supported IDE

X-CUBE-MEMS1 for NUCLEO-F401RE, NUCLEO-L053R8, NUCLEO-L152RE or
NUCLEO-L476RG

0 www.st.com/x-nucleo

‘Yl ]

X-CUBE-MEMS1 package structure

_htmresc

)
| CubeMX P Docs
I Documentation h .
, k Drivers _ Low-level sensor drivers
S A e L0/ F4 /L1 /L4 example
WWw.St.com e b Uiities (DataLogExtended FW)
L en.DM00367782.pdf <
9 Gs\alckage::ml - _ PC GUI (Unicleo-GUI)
elease_Notes.htm <«
Download & unpaClé & STMicroelectronics.X-CUBE-MEMS1.pdsc
Select

X-CUBE-MEMS1
X-NUCLEO-IKS01A3

|@

ASTM32CubeExpansion_ MEMS1 V6.0.0\Projects\STM32F401RE-Nucleo\Examples\IKS01A3\DataLogExtended\EWARM

>KEIL ©IAR

Tools by ARM  SYSTEMS

&

| Flash and run the project.

Ly,
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Using serial line monitor — e.g.TeraTerm

Tera Term: Senal port setup

Port; [come -| ‘

N <
[ERN

OK
H H . aud rate: 115200 -
Drag and drop Datal.ogTerminal.bin on Nucleo drive paudrat _ B
Data: |B bit v| ‘ Cancel
Parity: |n0ne v| ‘
- . . . rEEE “]““““:’ Hem
Configure the serial line monitor (speed, LF) f: " :”" :
Transmit delay
0 msecichar 0 msecline
T COME - Tera Term VT o || B ER

File Edit Setup Control Window Help

ACC_KI[A1: 1, ACC_Y = B, ACC_ZIA]: 1008
VHOAMILB]1: Bx6c

ODRIA1: 1A4.8BAA H=

F2[@]1: q

al:

GYR_X[B1: -218, GYR_Y[®]1: —-148, GYR_ZI@1: -358
WHOAMI[A1: Bx6c

ODRIA1: 184_.888 H=

FS[81: 2088 dps

'\
. = ACC_K[11: 1, ACC_¥[11: 31. ACC_ZI[11: 961
Tera Term: Terminal setup S WHOAMIT11: Bxdd

ODRI11: 100.808 Hz
FSI11: 2 g

Terminal size New-line — MAG_X[21: -231, MAG_Y[21: 253, MAG_ZI21: 156
S OK VHOAMI[21: @x4id
DRI21: 160,00

X 25 Receive: |LF v| I

A A A . Hum[@1:= 46_79 »
4| Term size = win size Transmit: |CR v| | Cancel | \HOAMI [@]1: @xbc
ODRIA1: 1.808 H=

Auto window resize I Tenp[@1: +24.16 degG

WHOAMI[B1: Bxh
| Help | @1: Bxbe

ODRIA1: 1.808 H=

Terminal 1D: |\I’T1I]I] A Local echo Temp[11: +24.45 degC
— VHOAMI[11: Bxh3
ODRI11: 25.880 Hz

: 1815.48 hPa
= Bxh3

Coding [receive] Coding [transmit) : 25.080 Hz
empl2]1: +24_81 degC
%53

|W| | UTE-8 - | Ot 121128

gDR[Z]: 1.988 Hz
[7’ locale: american CodePage: 65001

Answerback: Auto switch [VT<->TEK]

4 |1




Documents & related resources

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

X-NUCLEO-IKS01A3:
* Gerber files, BOM, Schematics
* DB3851: Motion MEMS and environmental sensor expansion board for STM32 Nucleo — Data brief

* UM2559: Getting started with the X-NUCLEO-IKS01A3 motion MEMS and environmental sensor expansion board
for STM32 Nucleo — User manual

X-CUBE-MEMS1.:
* DB2442: Sensor and motion algorithm software expansion for STM32Cube — Data brief

+ UM1859: Getting started with the X-CUBE-MEMS1 motion MEMS and environmental sensor software expansion
for STM32Cube — User manual

« Software Setup File

Consult www.st.com for the complete list

e cugrmeanhed
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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

Lyy

ougmenhed



STM32 Nucleo
Development Boards (NUCLEO)

« 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

Lyy

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 BEWARM, 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-NUCLEOQ)

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.ougmantesd

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

Lyy

. ongmanhes

'. STM32 Open
‘ Development
. Environment

www.st.com/stm32ode



