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Developing with Sensors Made Simple
Hands-On

. US . .
B Flash drive with relevant material for the hands-on

* Plea
se copy the content of the USB drive on your laptop

—l

Please return it at the
end of the workshop

- A

We proudly reuse usB
drives between hands-on |
to save the planet S




Agenda

* Introduction » Lab 0 - Read all sensors in polling
mode
* Products & Ecosystem « Lab 1 - LIS2DW12 accelerometer

orientation change detection

* Hands-on Training Session
« Lab 2 - LPS22HH barometer read from

* Installation Process internal FIFO
« STM32CubeMX libraries installation . Lab 3 - LSM6DSO accelerometer
« STM32CubelDE installation embedded step counter
» Tera Term installation + Lab 4 - LIS2DW12 accelerometer
« Hardware Description acceleration detection
« Lab 5 - LSM6DSO accelerometer
. Lab Examples: S single/double tap detection

 Lab 6 - LSM6DSO accelerometer 6.6
‘1[ kHz data rate read at 100 Hz
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ST Addresses Four End Markets

Communications
Automotive Industrial Personal Electronics Equipment,
Computers & Peripherals




ST: Products & Ecosystem

Connect N\ Pre-integrated SW for vertical applications

= ST
lransiate '/": Senngile Communj'ty

Smart Things Smart Home Smart City Smart Industry
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72N Sensors Trends
— Growth enablers of the Semiconductor Market

Global Semiconductor Market Automation Age

+ Value «  Smart Industry
 Smart Driving

Cloud / loT Age
e Cloud services
» |oT services

f Next MEMS Wave Eﬂj
First MEMS Wave

1990 2000 2010 2020

Mobile Age

» Smartphones

Internet Age

« Internet search * Mobile networks

» Social media

Digital Age
 Data Storage

e Online video
» Gaming

» PCs

v
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Sensors Evolution mm

Technologies Accuracy Multi Sensors Embedded Low Power
Manufacturing Stability Integration Smart Functions Always ON
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A Broad Sensor Portfolio mm

t“s SI),p

(;ié\u}%

Motion Environment Interactivity Micro-Actuators Optical
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Designing with Sensors mm

FB11 nat avalatie anymars
Repliced by Veaps \

s Peripheral

R = |
00 73FF PWR
Veap increased 104.7 4 DO BFFF rved.
. e
ESR 1 Qorbelow 1 }Ll 00 5FFF 12¢3
D0 SBFF 12c2

vss vbD

0x4000 4800 - 0x4000 53FF | Reserved
0x4000 4400 - 0x4000 47FF | USART2

0x4000 4000 - Dx4000 43FF | 1283ext

0x4000 3C00 - 0x4000 3FFF | SPI3 /1253

APB1 0%4000 3800 - 0x4000 3BFF | SPI2 /1252

0x4000 3400 - 0x4000 37FF | 1282ext

0x4000 3000 - 0x4000 33FF | WDG

014000 2C00 - 0x4000 2FFF | WWDG

0x4000 2800 - 0x4000 2BFF | RTC & BKP Registers
0x4000 1000 - 0x4000 27FF | Reserved

0x4000 0CO0 - 0x4000 OFFF | TS

0x4000 0800 - 0x4000 OBFF | TIM4,

HW

NUCLEO + X-NUCLEO

SW

STM32CubelDE + STM32CUBEMX + X-CUBE-MEMSH1

0x4000 0400 - 0x4000 076F | TiMA

Table 42. GTRL1_XL register

ODR XL | ODOR X2  ODR XY ODR.XO FS1XL FSO XL  LPF2 XL EN 0

Table 43, CTRL1_XL registar dascription
QDR_XL[B0) Accelsrometsr OOR salection (see Tatile 44)
FS{1:00 XL Accalerometer full-scale selectinn {see Tal

Accaterometer high-resalution sskection
LPF2 XI EN (0 output from frst stage digital fitering selecied (default),
1. quiput from LPF2 second fitering stage selected)

=.augmented



STM32CubeMX libraries installation

life.augmented



1.

Lys
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STM32CubeMX libraries installation

Run the STM32Cube Libraries.exe self-extracting archive located in

X-CUBE-MEMS1_HandsOn\Software

III

File

Home

« > -1

> & Quick access
> ¢@ OneDrive

v [ This PC

> i 3D Objects
> [ Desktop

> [5] Documents
> ; Downloads
> J’i Music

> [& Pictures

> B Videos

> ‘ma Windows (C:)

3items

Share

« X-CUBE-MEMS1_HandsOn > Software

A

C:\X-CUBE-MEMS1_HandsOn\Software

View

v O

STM32Cube
Libraries.exe

st-stm32cubeide_1.0.
0_2872_20190423-202
2_x86_64.exe

teraterm-4.102.exe

STM32Cube Libraries self extracting
container includes STM32Cubel4 and
X-CUBE-MEMSH1 library




STM32CubeMX libraries installation

1. Library extraction may take few minutes.
Please wait the library to be fully extracted before proceed any further.

Exctracting files to "Ct\sersimichae galizzi1™ foider
Extracting fram STM22Cube Libraries.axe

Extfracting STM32Cube \Repository\STM32Cube_FW_ L4 . \startup. stmE2l4rdions

Exftraction progress

E
[ pase ]| con=

i Meantime we’ll proceed to
AYJ install and configure STM32CubelDE

life.augmented



STM32CubelDE installation

life.augmented



STM32CubelDE installation

1. Run the STM32CubelDE installer located in
X-CUBE-MEMS1_HandsOn\Software

[ I B - | C\X-CUBE-MEMS1_HandsOn\Software

File Home Share View
« =5 v A <« X-CUBE-MEMS1_HandsOn > Software vl Search Software yel

A

> s Quick access

> ¢@a OneDrive \
v [ This PC ‘\T_/

> _J 3D Objects .

[ Deep Herpe

> |5 Documents

> ‘v Downloads

> J\ Music

> [&=] Pictures

> B Videos

> o Windows (C:)

r 3 items B
Y/ required

life.augmented

32cubeide_1.0 teraterm-4.102.exe

0.2872_20190423-202
2_x86_64.exe

L]




STM32CubelDE installation

1. Click Next >

[ sTMicroelectronics STM32CubelDE - X

Welcome to the STMicroelectronics

L Y/ STM32CubelDE Wizard

lite.ougmented

Setup will guide you through the installation of
STMicroelectronics STM32CubelDE.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

07 o
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STM32CubelDE installation

1. Click | Agree

[ sTMicioelectronics STMI2CukelDE . |
License Agreement
Please review the license terms before nstalling
STMicroelectronics STMIZCubeIDE. |

Press Page Down to see the rest of the agreement,

STMicrostectronics Software Licenze Agreement A
SLANDSE RevdMarch 2018

BY INSTALLING COPYING, DOVWNLOADING, ACCESSING OR OTHERWISE USING THIS
SOFTWARE PACKAGE OR ANY PART THEREOF {AND THE RELATED DOCUMENTATION)
FR.OM STMICROELECTRONICS INTERNATIONAL M.V, SWISS BRAMCH AND/OR. ITS
AFFILIATED COMPANIES {STMICROELECTRONICS), THE RECIPIENT, ON BEHALF OF
HIMSELF QR HERSELF, OR ON BEHALF OF ANY ENTITY BY WHICH SUCH RECIFIENT IS
EMPLGYED AND/OR ENGAGED AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE
LICENSE AGREEMENT, v

If you accept the terms of the agreement, dick T Agree to continue, You must accent the
wrmmmmumwmm

K’l e e e

life.augmented |l




STM32CubelDE installation

1. Click Next >

[ sThicinetectranics STMI2CukelDE -

Choose the folder n which to install STMicroelectronics
STM3IZCLbeIDE, 1

Setup will install STMicroslectronics STM32CubeIDE in the following folder, To install in a
different foider, dick Browse and select another flder, Clidk Next to continue,

Drestination Folder
| CnST\STMIzZCUbRIDE_1.0.0 | | Browse.., '
Space reguired: 1.9 GB

<Back || Nexts | | Caneel |

Kys | . o

life.augmented



STM32CubelDE installation

1. Click Install

[ sThicinetectranics STMI2CukelDE -

Choose Components
Choose which features of STMicroelectranics STM32CubellE you
want ta instal. 1

‘Check the companents you want to install and uncheck the components you don't want to
mstall, Clice Install to start the installation.

Select components to nstall: | [ sEaEER I-Link drivers — i,._”n U gt
(7] 710K crivers freat & companEnt fn
:ST-LN( SETVER = (L b,
Space reguired: 1.9 GB

life.augmented =




1.

STM32CubelDE installation...

Wait until installation is completed

m SThicioetectronics STMI2CubealDE

Installing

Please wait while STMicoelectronics STM32CubelDE is being
nstalled.

Extract: SYS-STM32F042 sys w1 0 Modes.xml

= Halk TN =

Rel e ||




STM32 Nucleo Expansion



STM32 Nucleo Development Boards

27 development boards and growing... in two flavors (Processing & Security)

Board power supply e
through USB or
extemnal source

STM32 complete product range
Integrated debugging from ultra-low power to high performance
and programming

ST-LINK probe

STM32
microcantroller

Morpho
extension header

Arduing™
extension header




XS X-NUCLEO-IKS01A3

. . . | 23
Motion MEMS and environmental sensor expansion board

DADE

Accelerometer Inertial Magnetometer Gyroscope
module
= g
Pressure Temperature Humidity
Sensor Sensor sensor

* The X-NUCLEO-IKS01AS3 is a motion MEMS and
Environmental sensor evaluation board system.

D STTS751 LSM6DSO ST morpho connector**
It is compatible with the Arduino UNO R3 connector []LPs22HH [] LIS2DW12 ] Arduino UNO R3 connector

layout, and is designed around ST’s latest sensors. [JusempL [JHTs221 [] DIL 24-pin

Lys

life.augmented

** Connector for the STM32 Nucleo Board



Development Software Architecture

Mobile app prototyping & cloud prototyping

Sample applications | Function Packs

STM32Cube
Hardware Abstraction Layer (HAL)

STM32 Nucleo STM32 Nucleo
i Development boards Expansion boards

E w2 !
'S 3 n
S84 STM32Cube expansion SW .
] é £s STM32Cube High-value middleware 3 3..‘ gg%fgp?n%%q
1 _.2‘ > : 1 H
' S5 é | e S STM32Cube . Environment
1 28 g1 Expansion HAL
1 © £ !
28

Lys
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STM32 Supported IDEs
@ STM32 IDEs

4 :
emn) [m] [acg E’j o@)
SYSIEMS g F ARDUINO
arm /X
) — . s
QABEQ Eﬁﬂﬂa G“GGJ \"A] E"’P“"G
oamnc] [j @m@ Ema [fgggj




STM32CubelDE

an All-in-1 development tool

-
sTm32” U
CubeMX

Configuration
and
Code Generation

l

Complete multi platform family tools

Cover full development cycle

- Edition
sTmz?” - and
CubeMonitor CubelDE Debug

Integrated solution

Programming
mac

\OS/

o~
sTM32” NP

CubeProgrammer

Lys
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Software Development Tools mm

o STM3Z2CubeIDE

SE= n projoc

“STM32CubelDE”

development environment

, — L “STM32CubeMX”

T initialization code generator

Ineed to:

CHECI FOR URDATES:

AP NoU SELECTER Install or remove embedded software packages

INSTALLZ REMOVE:

My project from MCU

test1.ioc
Last modified dafe - 10/12/2018 15:49:41

test_g0_atollic.ioc
Last modified date - 29/11/2018 22:45.:01

“X-CUBE-MEMS1”

Other Projects

=
application code and drivers for sensors

—==

st < ||] (S e i 101 St

STHX.CUBE MEMS ISTUE2Cube. 610 Board Suppert fnstl

CheckUnchack Al

[ETYTT—

) Board Companent
03 Board Extension
0 Sore Support
01 Data Exchange
(SN

I Wietess

) /4

life.augmented




% STM32CubelDE

an All-in-1 development tool

Dedicated IDE for all STM32
microcontrollers

STM32CubeMX is natively integrated

as code generator

Based on Eclipse (Text editor),
GCC (compiler) and GDB (debugger)
-

S eclipse




wr®  STM32CubeMX m=m

S— an All-in-1 development tool
v ey x g7

Very powerful configuration and
code generation

Manage software installations

R 't Opened Projects
ik ol Check for STM32CubeMX and embedded software pac...

nee: 0
stm32g0_nucleo.ioc CHECK FOR UFDATES
Last modfied dete - 10/12/2018 23.:35:33 Sta

test1 ioc Install or remove embedded software packages

TR
Last modified date - 10/12/2018 15:49.41 —_— INSTALLY REMOVE
Stal 0 S 0.

test g0 _atollic.loc
Last modified daie - 20/11/2018 22.45:01

Support all STM32 MCU and MPU,
with integrated powerful Finder

Other Projects Wireless and ultra-low-power MCI
State-of-the-art RF performance

« Dual-core
+ Duakprotocol

Pinouts, clock tree, peripherals and

middleware configuration.
oeee

STM32Cubel0  STM32Cubel!  STM32Cubeld  STM32CubeF1  STM32CubeF3  STM32CubeF2  STM32CubeF4 EXpandable fo Suppor’[ ereleSS

/ connectivity, sensors and much
‘W @ @U @ @ more!

life.augmented STM32CubeGO  STM32CubeF0 STM32CubeF7 STM32CubeH7




s ® X-CUBE-MEMST
an All-in-1 development tool

s
Fapwinde | Pavk Verson | Gisss | pack Aeton |GioupSebosa]  Selecion | Gonatin

» @ STMX-CUBE-MEMS1/Application  6.0.1 Device

& STMX-CUBE-MEMSY/Application  6.1.0 Device ingtiled
# SX.CUBEMEMS1/Application  6.1.0 Device Application[KSD1A3 Datal ogTerminal _ ~ [IKS01A
> @ STMX-CUBE-MEMSTIMEMS 601 Board Extension
> @ STMX-CUBE-MEMS1MEMS 601 Board Component
Chackilchatk Al  ® STMX-CUBE-MEMS1MEMS 510 Board Extension Installed

# SX-CUBE-MEMS1/MEMS §10 Board Extension IKS01A2/ ] IKS01A.
# SX-CUBE-MEMS1/MEMS. 510 Board Extension IKSO1A3/ IKS01A
> © STMXCUBEMEMSTMEMS 610 Board Component  lnsialied
> © STMX-CUBE-MEMS1/STM32Cube.. 6.0.1 Board Suppart

Eheak/tnchsak All > ® STMX-CUBE-MEMST/STM32Cube. 6.1.0 Board Support Inatalled

[l Adificial Inteligence

e Drivers for sensors

Softwaré Corripanent Class

[l Board Component
[l Board Extension
[l Board Support

[l Dats Exchange
[ Device

[ Wirsless

Board Support Package firmware

architecture

Include Sample Applications
D Pl A

Accelerometer  Inertial  Magnetometer Gyroscope Pressure  Temperature Humidity

module Sensor Sensor sensor

life.augmented




1.

Click Next >

...S5TM32CubelDE installation

[ sThicinetectranics STMI2CukelDE

Instailation Complete
‘Setup was completed successfully,
1

‘Completed:

<Balk | Carcl|
|




STM32CubelDE installation

1. Click Finish

[ sThicinetectranics STMI2CukelDE

Completing STMicroelectronics
STM32CubelDE Setup

STMicreelectronics STM32CUbeIDE has been installed on
Your computsr,

Click Finish to dose Setup.

] create deskiop shortout

, = |4—r
life.aug | !




STM32CubelDE configuration

1. Open STM32CubelDE by double clicking the icon on your desktop

2. Wait until STM32CubelDE is loading

@ &7

-
sTM3." NI
CubelDE

&
STM32CubelDE
100



1.

2.

gmented

STM32CubelDE configuration

Check Use this as the default and do not ask again

Click Launch

Select a directory as workspace
STM32CubelDE uses the workspace directory to store its preferences and development artifacts.,

On ‘
lBE STM32CubelDE Launcher e y,

Warkspace: | ChUsers\michael galizzil\STM32CubelDE\workspace 1.0.0 ~ |

% Uze this a5 the default and do not sk again

Launzh

Cancel




STM32CubelDE configuration

The main interface of STM32CubelDE will appear differently, depending if it is
the first time it has been run or not:

_ F;

Fi \gnz Search Project Run Window e r >

& . St tlme s & N AT E

T S 7~
3,

Welcome to STM32CubelDE 2

C
e Ubeyp, g,
s

% @ o wr 3CubelD|
pe e Edit So facter e Search Project Run Window Help
Start new 5TM32 ""P“‘"‘:”‘*" n 08~ R -ini @ BB ORISR IBE e -
projpct peok i ject Bl = 0O  B=Outline &I
ere a ur werkspace.
o noutline s
e

Quick links

| [E Read STM32CubelDE Documentation ‘
L Support & Community

| 7 Getting Started with STM32CubelDE ‘

Io Expiore What's New in STM32CubelDE ‘

13 Lab0

B Console = = O [ Buid Analyzer 83 = A -3 ?; s 0

Memory Regiens  Memery Details

Region Start address End address Size Fre

Oitems selected
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Preparing the hardware
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Preparing the Hardware 1/3

1. Stack NUCLEO-L476RG and X-NUCLEO-IKS001A3 and connect it to
the PC

Lys
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1.

life.augmented

Preparing the Hardware 2/3

Once the hardware is connected to the PC a new drive named

“NODE_L476RG” should appear on your File Explorer

Computer View

> 3 Quick access

> ¢@ OneDrive

> [ This PC

> a NODE_LA76RG (D:)

> g Network

g items

&« v 4o B, ThisPC »

> Folders (7)

“ Devices and drives (2)

Windows (C:)
am
am [
My 190 GB free of 471 GB

m




Preparing the Hardware 3/3

1. Drag and Drop the X-CUBE-MEMS1_HandsOn\Binary\HelloWorld.bin
in the “NODE_L476RG” drive

B B B | C\X-CUBE-MEMSI_HandsOn\Binary

e L A ve X-CUBE-MEMS1_HandsOn » Binary v & Search Binary 0

v 7r Ouick access

» @ OneDrive

» B This pC

elloWorld.bin
= MODE_LATERG {D1)
b ¥ Metwark
) /4 .

life.augmented . 4 ’:|




Tera Term installation

life. ’I
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Tera Term setup 1/9

Lunch the teraterm-4.102.exe installer inside the

X-CUBE-MEMS1_HandsOn\Software directory

III

Home

C:\X-CUBE-MEMS1_HandsOn\Software
Share View

€« = v 5 « X-CUBE-MEMS1_HandsOn > Software v O

— D%

STM32Cube
Libraries.exe

)
> & Quick access

> @ OneDrive

v [ This PC
> _J 3D Objects
> [ Desktop
> [%] Documents
> ; Downloads
> J\ Music

st-stm32cubeide_1.0.
0_2872_20190423-202
2_x86_64.exe

> [&= Pictures
> E Videos
> ‘aa Windows (C:)

3items

Search Software

teraterm-4.102.exe

L]




Tera Term setup 2/9

1. Accept the agreement

2. Click on Next

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

License of Tera Term

Copyright (C) 1994-1998 T. Teranishi
(C) 2004-2019 TeraTerm Project
All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice,

this list of conditions and the following disclaimer. v
‘ (® 1 accept the agreement
(D1 do not accept the agreement a

life.augmented

[ Next> | | cancel




Tera Term setup 3/9

1. Click on Next

ﬂ Setup - Tevs Term 4102 -

Select Destination Location
Wheree should Tefa Term be instalied?

Setup will install Tera Term into the following folder,

Ta cantinue, ick Next. If you ywould like to select 3 different folder, dick Brovse.

|C:'|P'ragram Files (x86)\teraterm i_BmwsE.-u i

Atleast 10,4 MB of free disk space is required. ‘
<7, <o [ ] [ G |

life.augmented




Tera Term setup 4/9

1. Click on Next

Select Components
Which companents should be installed?

Select the components you want to install; dear the components you do not want to
Install, Click Mext whien you are ready to continue.

‘Standard instalistion v
W Tera Term & Macra: S.7MB A
TTSSH Z6ME
CvaTerm+ 0.2M8 |

[ JLogMeTT (Other installeris started) 4,1MB |
[]TTEdit (Other installer is started) 2.1MB

] TeraTerm Menu 0.3 M8
TTProxy 0.2M8

[ Teollector 1:6 MB

[8] Additional Plugins 0.2me Y

Current selection requires at least 13,5 MB of disk space. °

K” <tk [ wem> || concal |

life.augmented




1.

gmented

Click on Next

Tera Term setup 5/9

g-;@ Fetup - Tevs Teem 4102

Select Language
Which language shoud be used?

Select the language of application’s memi and dialog, then dick Mext,

(8) Engiish
() 3apanese

<gack |[ me> | | cancel |




Tera Term setup 6/9

1. Click on Next

ﬂ Setup - Tevs Term 4102 -

Select Start Menu Folder
Where should Setup place the program's shortcuts?

I
a Setup will create ﬁeprng'am‘ssmrtmtsm the following Start Menu foldsr,

Ta cantinue, ick Next. If you ywould like to select 3 different folder, dick Brovse.

[Tera Term | | rowse.. |

[ pon't ereate a Start Meru folder ‘
K” <Bak [ new> | | cancel |

life.augmented




Tera Term setup 7/9
1. Click on Next

Select Additional Tasks
Which additional tasks should be performead?

Select the additional tasks you would lilke Setup to perform white nstalling Ters Term,
then dick Next,

Create Ters Term shortcut to Desktop

[ create Tera Term shortout to Quick Laundh
[1 Add "Cyaterm Here® o Context menu

[ ] Ereate cyalaunch shortcut to Quick Launch
]:[ Aszodate .t file to Hpmacro.exe

] Associate telnet protocal to thermpro.exes
[1 Associate ssh protocal to trermpro. sxe

[[] Associate .ty il to ttermpro.exs

Lys | e

<Back || Mext> | cancel |
life.augmented




Tera Term setup 8/9

1. Click on Install

g:y Fetup - Tevs Teem 4102 —

Ready to Install
Setup is now ready to begin installing Tera Term an your computer.

Click Instzll to continue with the instaliation, or didk Backif you want to review or
chiange any setings.

Destinafion locafion: A
C1\Program Files (x85}\teraterm

Setup type:
Standard instaliation

‘Selected components:
Tera Term &Macro
TTE5H
CygTerm+
TTProxy
Additional Plugims

TTHResizeMeny (VT-Window size can be changed from ﬁ W

<gock [ mmwl | | cancel |
life.augmented |




1. Select Launch Tera Term

2. Click on Finish

gmented

Tera Term setup 9/9

Completing the Tera Term Setup
Wizard

Setup has finished installing Tera Term on your computer, The
application may be launched by selecting the installed
shortcuts.

Click Finish to exit Setup.




Tera Term configuration

life. ’I

ugmented



Plug the board to the PC using the mini USB cable provided

Select the STMicroelectronics STLink Virtual COM Port

Click OK
Tera Term: New connection
OTCPIP
If ST-LINK Virtual COM port is not History S
detected please go to rvi Telnet
troubleshooting solution #2 SSH SSHwversion: [SSH2

Other ~
UNSPEC

® Serial Port: COMI17: STMicroelectronics STLink Virt ~

‘,’ e OK Cancel Help

fe.augmented




Click Setup -> Serial port...

B COMIT - Tera Term VT
File Edit Setup Control Window Help
T Terminal..
Window...
Fent.
Keyboard...
Senial port.. 0
Froxy..

S5H..
S5H Authentication,.,

S5H Forwarding...
55H KeyGenerator..
TERAIP...

General..,

Additional settings...

Save setup..

Restore setup...

‘ 1] Setup directony..

Load key map...

augmented




Set the following:

Baud Rate: 115200

Data: 8 bit

Parity: none B oM Tes Tem 1
Stop: 1 bit MR e tem: Sl patt =iue

Flow control: none Port: COM17

Speed: ° 115200

C“Ck OK Data: 8 bit Cancel

Parity: none

Stop bits: 1 bit : Help

Flow control: none

Transmit delay

_U | msecichar 'U mseciline

71
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Check if on the Tera Term is printed “Hello world” every second

B COM4 - Tera Term VT
File Edit Setup Control Window Help

Hello world
Hello world
Hello world
Hello world

Hello world @

71
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Click Setup -> Save setup...

B COMIT - Tera Term VT
File Edit Setup Control Window Help
Terminal..
Window...
Fent.
Keyboard...
Senal port..
Froxy..
S5H..
S5H Authentication...

S5H Forwarding...

55H KeyGenerator..
TERAIP...
General,,,

Additional settings...

Save cetup.. °

Restore setup...

‘ 1] Setup directony..

Load key map...

augmented




Click Save

Lys

augmented

« Program Files (x35) » teraterm

Organize = Mew folder

- £ ame
fim OneDrive

B Thic pC cygterm+-io86
) cygterm+-x86_64
§ 3D Objects (s
S Desktop plugin
=| Documents theme
Jﬁr Downloads V5] TERATERMLINI

J‘ Music o

File name: | [TERATERM,INI

Saveastype: | setup files (*.imi]

~ Hide Folders

Cancel
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In your hands

NUCLEO-L476RG X-NUCLEO-IKS01A3 MINI USB CABLE
Development board with Motion MEMS and environmental Enable USB communication
STM32L476RG MCU, supports sensor evaluation board system to the laptop

Arduino and ST morpho connectivity

Lys
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NUCLEO-L476RG header pinout

In our labs we are going to use:

PB_8 and PB_9 for I12C interface
PB_0, PC_1 and PB_5 for interrupts
PC 13 for user button
PA 5 for the LED

= e

O om0

. T™®
Seriald A

=5 =TTV ET A A nalog Out

Lys

f T
(3 LPSeriall
riall

fe.augmented

PWMA/3 |
PWMa/a | i

P/ i
DWNAZ/2 H

PWMA/1
PWMB/2

PwWmM1/2

Seriall RX

. TR
Seria IZR.‘




X-NUCLEO-IKS01A3 header pinout mm

In our labs we are going to use: | — —ews
1. PB_8 and PB_9 for 12C interface o = HE X
2. PB_0, PC_1 and PB_5 for interrupts s —
3. PC_13 for user button ! . : :
4. PA_5 forthe LED 2 ., VO
== om0
0 AO LSM6DSO | D :
: _ LIS2MOL DROY SPIS;_:.K :
B 0 A LIS2DW12 INT1 User INT » 0
B (oo o

CNB CNS

Lys
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Hardware and Software check

stvz

CubelDE

O T

y A—

» At this point you should all have:
1. Installed STM32Cube libraries
2. Installed STM32CubelDE

3. Stacked the Nucleo-L476 with X-Nucleo-IKS01A3 and plug it to the PC
4. Installed and configured Tera Term



Goals:
» Configure a new project using X-CUBE-

LABO MEMSH
« Configure all sensors and read data in polling

mode
« Visualizing sensor data on Tera Term

Lys
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Leading Sensors for loT

ACCELEROMETER
& GYROSCOPE

6-Axis IMU

LSM6eDSO

Wearables,
Smartphones, loT,
AR/VR

© &

ULTRA Low
POWER

ACCELEROMET

loT, wearable,
anti-tampering,
security

LIS2DW12 LPS22HH

HIGH ACCURACY
PRESSURE
SENSOR

Compact, low
power, water
resistant

LIS2MDL

MAGNETOMETER
ComPASS

Accuracy,
Temperature
Stability

g -

LocAL
TEMPERATURE
SENSOR

Low Voltage,
Low Power

P

STTS751

HumIDITY AND
TEMPERATURE

COMBO
HTS221

Compact
Low Power

s

* Best in class for
Power/Noise

« Embedded Digital
Features including:
New Pedo, FSM

* High speed I3C
interface

* Real dual core

* Flexibility Power
Consumption vs.
Noise

» Ecosystem (SW,
libraries, ref design,
Nucleo boards ...)

* LPS22HH: high
* Low Power

* Skip One Point Cal.

accuracy,
Consumption

post Soldering

» Power Consumption

» Thermal Stability &
Precision

* The LIS2MDL has a
magnetic field
dynamic range of £50
gauss.

* Ultra low power with
one shot mode for
superior power
savings

* SMBus 2.0
compliant supporting
ALERT command

» Very small package

e Direct H and T data

readout

* Low current

consumption (3.5uA)

e Industrial

temperature
operating range

Lys
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1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




Lab0

1. Check Remember my decision*

Source Refactor MNavigate Search Project Run Window Help
i £ A= 8

File Edit Sourc
1 .
2 C I ICk O n No & ) Information Center 53
.
@ &® sTma2cubelDE Home

Welcome to STM32CubelDE

Start a project

[IBE Cuestion

Start n_

i - y In erder to benefit from best experience a network connection is required.
¥ Do you want to set connection parameter now?

Remember my decision

B Read STM32CubelDE Documentation I
Support & Community

[ Getting Started with STM32CubelDE

* It is always possible to reconfigure
internet connection parameter

in Window > Preferences then in
General > Network Connections

Lys
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@ Explore What's New in STM32CubelDE |




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel

life.augmented




1. Project Name Lab0

2. Click Finish

Lys

life.augmented

B8 STM32 Project

Project Setup
Setup STM32 project

Project Name: | Labt|
Use default location

C:/Users/michael galizeil /STM32CubelDEworks pace 100 | | Brotme:

Cptions
Targeted Language

@®C DCe-

Targeted Binary Type
(®) Executable () Static Library

Targeted Project Type
(@) STM32Cube () Empty

pn
Cancel |

@ <Back || Nea»

[ Getting Started with STM32CubelDE

@ Explore What's New in STM32CubelDE

Support & Community




1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘

life.augmented

= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
€ >



1. Check Remember my decision

2. Click Yes T e

This kind of project iz associated with the STM32Cubehlx perspective, Do you want

o open this perspective now?

Remember my decision

p

) /4

life.augmented

Ma
SESCLIETTy
Targeted Project Type
STM3ZCube Empty
Perform Project Creation. Plesse Wait For Completion ...
=
=

2 < Back Mgt » Firish Canest

[E2 Problems 5% | Tasks EConsale: 7] Properties

Diterns

¥ = Build Analyzer 3

=
Description

Quick Access| |

= O  Be Ouiline £ @8

An outline is not available.

Mernory Regions Memary Details

Region

= = alyzs = T =
Start address End address Size Fre
>



1. Check Remember my decision

2. Click No *

* We are using all the tools
in offline mode, so that internet
connection is not strictly needed

Lys
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B stz Pegject (| - |
Project Setup

Setup STM32 project

Brpject el [ Lako | ‘

oy 1 In orderto benefit from best experience 3 network connection is required,
Do you want to set connection parameter now?

Remembermy decision 2

A L

T TSERHC LIETSTy

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ...

=)
g

Mamsy > Firsh Cangel

0 items selected

Lab0

= O

7 I3



Lab0 — Configure the 12C bus

1. Left Click on PB9 pin

i i te Search Project Run  Window Help
2. Select12C1_SDA T e TRy | | 3@
iGpr.2 = 0 [@rleblioc 2 =
= D Pinout & Caonfiguration Clack Configuratior \ Project Manager
~ [ Lab0 T
> @il Includes Additional Software ~ Pinout
; L’ﬂ SD::“'S Q ~i 5F Pinout view 5% System view
c@sey I !
» & Inc 4
[ Labliioc System Core >
[t STM32L476R 1
[ STM32L4T6R Analog >
Timers > EH I
Connectivity > —— PBS
‘ Reset_State
it 5 | CAN1_TX
i lue PushButton] 37 DAC1_EXTI9
) . DFSDM1_CKING
Security ’ 2CC_0SC32 IN |SefES 12C1_SbA
IR_OUT N 2
Computing > =_0SC32_ouT LCD_COM3
" SAlI1_FS_A
Middieware > RCC_OSC.N g SDMMC1_D5
SPI12_NSS
oc.osc.our § o |
TIM4_CH4
GPIO_Input
GPIO_Output
GPIO_Analog
EVENTOUT
GPIO_EXTI9
, ’ < >
life.augmented




Lab0 — Configure the 12C bus

1. Left Click on PB8 pin

File Edit MNavigate Search Project Run  Window Help

2. SeleCt |2C1_SCL =S -TRORE S B Bl 1 Rt TS IR L [k Aceess| || 2 | R )

5P = O | [ Labicc 53 =il

Bs -
~ E Lab{
> [l Ineludes
» (2 'Brivers
» (& Sic Q|
» (3 Startup Catagatizs
» B Ine 13
[0 Labbioc System Core >
|5 5TM32L4T76R
[ia STM3ZLATER Analog
Timars
I el
Cannectivity ? PEE
@ Reset_State
Multimedia > ) ) CAN1_RX
|ue PushButton] | DFSDM1_DAT]
i > ; 12C1_SCL
Securit > 0 bl =t
Y JCC_OSC32 N LCD SEG16 ™e
H ~ 97 ~ SAN_MCLK A [
> N 2 s A
Computing . O8C32_0UT | SOMMCY DS
a TIM15_CHA
Middleware > RCC_OSC_IN - TIM4_EH3
CC_OSC_OUT [RHI1-. GPIC Input

GPIO_Output

GPIO_Analog
EVENTOUT

GPIO_EXTIA

"’ @ I a B o al -

life.augmented




Lab0 — Configure the 12C bus

1. At this point 12C1 pins PB9 and PBB should appear in yellow (selected but
not configured) p—

File Edit MNavigate Search Project Run  Window Help

R ER B ARSI S L e D@ [k Acees] | g | 0

Brr =0 (@ ==

Project Manager

=]
~ E Lab®
>l Ineludes

» (B Brivers

o5 Q| 15 Pinout view = System view
{4 | T . i W s
5 Startup

= I Clock Configurat 2 dls
e &0 a ==
3 c R A ‘
» 2 Inc ¥
[@ Labbise System Cora >

| STM32L476R
[ig STM3ZL476R Analog

Timars

SWo
TCK

Connectivity 2

Multimedia >

Security

Computing >

Middleware > ton]
1IN
T
_IN
T

life.augmented
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Lab0 — Configure the 12C bus =

Expand Connectivity tab and check 12C1

Select 12C in 12C1 Mode

File Edit Navigate Search Project Run Window Help
" " iN-ER| H~R-RBidit-idridirf
and Configuration Bom = 6 [rsnec s
v [T Lk
> @l Includes
5 3 Drivers Q .’74 &
> (3 Sec \ il |
an snou € e
3 & Inc
[ Labbioc System Core >
now become green S
[T STM32L476RGT: Analog >
Timers ¥
Connectivity o
CAN?1
12c2
12C3
LPUART1
QUADSPI
SDMMC1
@ SPi1
SPI2
SPI3
SWPMI
UART4
UARTS
USART1
USART3
USB_OTG FS
Multimedia
< >

Cloct
Additional Sofware

12C1 Mode and Configuration

Configuration

12¢ fi2¢

Resat Canfiguration

& NVIC Setti

® Parameter Seltings

I
[Configure the below parameters

ql ] C ]
~ Timing configuration
12C Speed Standard Mods l
12C Speed F... 100
Rise Time (ns) 0
Fall Time (ns) 0
~m a

~ Pinout

B1 [Blue PushButton]
RGG_0SC3Z_IN
REC_0scaz_ouT [
REC_OSC_IN
REC_05C_OUT

7 System view

Quick Access|

STM32L476RGTx
LOFP64




Lab0 — Select the MEMS |

1. Click on
Additional Software

File Edit Navigate Search Project Run Window Help

NGB R| &2 -4 RGP~ 5
BPrej. ® = O | Lablicc 53
-
v [T Lab0
> Fll Includes
» 3 Drivers
> 8 Sec
> (3 Startup
3 & Inc
B Labioc System Core >
& STMI2LATERGT:
[ STM3IL4TERGT:  Analog >
Timers ¥
Connectivity v
CAN1
12c2
12¢3
LPUART1
QUADSPI
SDMMC1
@ SPi1
SPI2
SPI3
SWPMIH
UART4
UARTS
USART1
USART3
USB_OTG 7S

Addiional Software

2C1 Mode and Configuration
Mode

i2¢|i2¢ v]

Resat Canfiguration

@ NVIC & 5
® Parameter Seltings

_‘[Cnnﬁgma the below parameters
ql " ] © @ ]
~ Timing configuration
12C Speed Standard Mods
12C Speed F... 100
Rise Time (ns) 0
Fall Time (ns) 0
~ a

~ Pinout

wick Access] |

System view

RGC_OSCIZ_IN
REC_0SC32_0UT
REC_OSC_IN
REC_DSC_OUT

STM32L476RGTx
LOFP64

USART_TX

' ’ Multimedia ’
< >
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Additional Software Intro

X-CUBE-MEMS1/... will be Pack Version to be Enlarge the column
the Pack/Bundle we are selected is 6.1.0 Selection to see the
going to use in this hands-on (mandatory) option available

MY Additionsl Software Components sefection

“Filters I: -
D FackiBundle Group/Subgroup|  Selection | Gondition &
> ® STM#-CUBE-MEMS1/Application  6.0.1 Device Install®
Search et
v & pplication §6.1.0 Devce Inatalled
Q | pplication |6.1.0 Device Application IKSD1A3 DatalogTerminal |IKS01A
> @ EMS 5.0.1 Board Extension
Pack Vendor | PRCT: EMS 5.0.1 Board Component

Check/Unchask Al s 3BT EMS 6.1.0 Board Extensian Iptalled

[] STMicroelectronics EMS 6.1.0 Board Extensian IKS01A2/ [ KS01A.
EMS 6.1.0 Board Extansion IKSD1AY KE01A
: @57 EMS 6.1.0 Board Componant Insialles

-CUBE-MEMS1/4TM32Cube..- 6.0.1 Board Support
b TIM32Cube. .. 6.1.0 Board Suooort Imstalled

Software Camponent Class b




Additional Software Intro

There are two way to use the X-CUBE-MEMS1 Pack/Bundle:

| X-NUCLEOboard | _Customboard |

Device Device (Application)
Board Support (STM32Cube BSP Drivers)
Board Component (MEMS)

Pack/Bundle
WECCNCGICR  Board Extension

I:E Additional Software Components sefection

“Filters
D STMA-CUBE-MEMS1/Application  6.0.1
Searth ~ i
@ STMX-CUBE-MENMS1/Application 6§10 Device
' SE-CUBE-MEMS1/Application 6.1.0 Device Application iIhSU‘|a'—.3._i_'raLaLngT~:-rm|r:aI [IK5014
& -STMX-CUBE-MEMS1/MEMS 6.0.1 Board Extension
Pack Vendar > ® STMX-CUBE-MEMS1/MEMS 6.0.1 Board Component
& STMX-CUBE-MEMS1/MEMS 610 Board Extension
s = EX-CUBE-MEMS1/MEMS 610 Board Extension IKan1A2/ il KS01A
[[] ETMicroelectronics
EX-CUBE-MEMS1/MEMS 1.0 Board Extension IKS01ATY = [KS01A
o TThAY IDE AASAAT A MACKAD ec4n




Lab0 to Lab5 will be based on X-NUCLEO board, Lab6 on a Custom board

Customboard \|

Device
Board Support
Board Componen

Device (Application)

Pack/Bundle
WECCNCGIICEIN  Board Extension

(STM32Cube BSP Drivers)

(MEMS)

Lab0 - Lab 5 Lab6



Lab0 — Select the MEMS library

MY Addition
“Filters |: | Tg—
9 Pack Action | Sroup/Subgroup Selection
» @ 5TM X—CUEE—MEMSUA%“CE‘UGH 6.0.1 Davice Install
] Searih ~ — — = ;
‘ ;I ICk to Aav ® STMX-CUBE-MEMS1/Application  6.1.0 Device Instaliad
=gl | # SX-CUBE-MEMS1/Application  6.1.0 Device Application \fKSO1A3_Da!aLugTermlnal 1A
eX a n d tre e > @ STMX-CUBE-MEMS TIMEMS 6.0.1 Board Extension
p > ® STMX-CUBE-MEMS1/MEMS 6.0.1 Baoard Component
Chack/Unehank A1 ~§® STMX-CUBE-MEMS1/MEMS 6.1.0 Board Extension Installad
- # EX-CUBE-MEMS1/MEMS 6.1.0 Board Extension IKS01A2/ (] IKS01A
] STMicroelectronics
# EX-CUBE-MEMS1/MEMS 6.1.0 Board Extension IKS01A3/ IKS01A
PO izt i g b1l Baoard Lomponant Ifsitalles
Software Component Class b
> & STMX-CUBE-MEMS1/STM32Cube.. 6.0.1 Board Support Instal®

Cheakinshack All > & STM ¥-CUBE-MEMS1/5TM32Cube.. 610 Board Suppart Instalied

[ Artificial Intelligance

[l Board Component

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3_DatalogTerminal

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

life.augmented
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Lab0 — Configure the MEMS lib

Expand Additional Software and select the X-CUBE-MEMS1

Check both:
Board Extension MEMS
Device Application

Configure Platform Settings
as in picture (details in
next page)

uration

File Edit MNavigate

Search Project Run Window Help

ck Configuration

Additronal Sofware
STMicraelectronics -CUBE-MEMS1 6 1.0 Mode and Configuration

Hoard Extension MEMS

Device Application

4 Pinout view

Configuration

Raset Copfiguration

@ Parameter Sattings

® Piatform Settings

Platfarm proposal

BSP
Name IPs or Components Found Solutions  [2C Addr  BS
|ssP BUTTON [ePio:EXT ~| |PC13 [B1 [Blue PushButton]] | BSP
|BSP usaART [usarT:Asynchronous | [USART2 | BSP
|BSP LED [ePio:Outpst v [PAS[LD2[greented]) | BSP
(IKS01A3 BUS 10 driver [[2C12C v] 2t v 0 8sp

DG 8- R -EBiR S i i
Erm 908  [tebhioc 3
(=] ?2 ==
v [ Labo
o [ Includes
» (= Drivers
» 8B Src
> L5 Startup
y = Ine
[ Labbiioc System Core »
|5 STM32L476
[ STM32L476 Analog >
Timers >
Connectwity >
Multimadia ’
Securnty >
Computing 2
Middleware »
Additional Software:
L7 SThlicroslectiohics X
L]
< >

B1 [Blua PushButton]
REC_05032_IN
REC_03C32_0UT
RECC_OSC_IN
REE_OSE_0UT

|quick Aceess] {15 | R (0H

= 5

System view




Lab0 — Configure the MEMS library

| Resat Configutation

@ Parameter Settings  [SERIEHAITT Satings

Platfarm proposal
BSP

4 Pinout view = Syste

Name IPs or Components Found Solutions  12C Addr BS ",
BSP BUTTON GPIDEXT] v | |PC13 [B1 [Blue PushButtan]] ~ | BSP b
BSP USART USART Asynchronous v | |USART2 v | B8P e

itform Seftings

BEP LED GPID-Output v | |PAS [LD2 [green Lad]] - | BSP

omponents Found Solutions  [2C Addr  BS

[Pc13 [B1 [Blue PushButton]] | BSP

KS01A2 BUS 10 dnver [12:(2C v | Jl2c ~| 0 BsP

| [osarT2. | Bsp
v | 'E’ﬁs_{_ﬁ.?_[green L:-_dﬂ_ | Bsp
. Cl ? USART_TX
L7 SThlicroslectiohics X *ay "J f2c1 ‘ 0 BSP

‘W k|l a
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1. Click the save button [Iﬁ']

Lys
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WE works

File  Edit

il 1]

b 8 50
==

v [ Labo

o [ Includes

» (= Drivers

3 B Src

& sT™32L476
[ STM32L476

Lab0 — Save the project

x4 i v |Gu|.:kAccfss|.| w5 | B

= 5

[ “Leblios % |

Pinout & Configurabion
Additronal Sofware

4 Pinout view

T —

Bystem Core 4

STMicraelectronics -CUBE-MEMS1 6 1.0 Mode and Configuration

Board Extension MEMS

Device Application
Analog »
Timers » | B1 [Blus PushButtan]
- " RCC_08032 I
:
Connactvity b fi REC_0SC32_0UT
Resdl Cn‘nﬁgqx-}mrm REC_0SC_IN [P
Multimadia ’ . REC_SE_0uT
Securnty > Platfarm proposal
HSP
Computing ’ Name |Ps or Components Found Solutions  i2C Addr BS
Niddiawars 5 BSP BUTTON [erioEm | [PC13B1 [Blue PushButton]] ~ | BSP
BSP USART [USART Asynchronous ~ | [USART2 v |Bsp
Additional Software:
N BSP LED (&P Qutput | |PAS [LD2 [green Lad]] v |BsP
. ) USART.TY
7 SThlicroslsctiahics X IKS01A3 BUS 10 diver 12C.12C ] [lze -] 0 BEP
—
- =5
@, (5]
7 ——




Lab0 — Code Generation

1. Check Remember my decision

2. Click Yes

Lys
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B8 workspace 1000 - T

File: Edit  Navigate

IR -] % -4

b 8 540
ES =
v [ Labo
o [ Includes
» (= Drivers
3 B Src
» |23 Startup
y = Ine
m Labl.ioz
STM32L476
[ STM32L476

Search Project Run Window

il =h% - A URIUE &

= Corfiguration Tool - STMA2Cubi=Dl

Help

BrFletmers| 0

[ "Lebtios 5 |

S;{slem Core »
Analog_ 2
Timers >
Connactivity b
Multimadia ’
Seaunty ?
Computing 2
Middleware >

Additional Software:

ack Configuration

Additronal Sofware

| Froject Ma

~ Pinout

STMicraelectronics -CUBE-MEMS1 6 1.0 Mode and Configuration

Board Extension MEMS

Dévice Application

@ De you want generate Code?

[ Remember my decisian
i [ Ne |

EEp

Name |Ps or Components Found Solutions  [2C Addr BS|
BSP BUTTON |GPIC-ET | [Pc13 [B1 [Blue PushBttan]] ~ | BSP
BSP USART [USART Asynchronous ~ | [USART2 v |Bsp
BSP LED (&P Qutput | |PAS [LD2 [green Lad]] v |BsP
IKS01A3 BUS (O driver 12C.12C ] [lze - | 0 B3P

B1 [Blus PushButtan]
RET_05C32_IN
REC_03C32_0UT
REC_QEC_IN [P
REC_OSC_0UT

USART_TX

| B

®

== System view




1. Expand Src

2. Double click on main.c

) /4
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File Edit Source Refactor
= BASEYE- -l s

\i Project Bxplorer 17

Lab0 — Code Editin

MNavigate Search Project Run  Window Help
Eide i i® i
= 5 |[]=bice [ mainc &2

R RS =R Rl

=] ":‘ = [* USER CODE BEGIN Header ¥/
o [ Includes . =T
> (2 Drivers N : Main program bady
v (B Src
g 2ppx-cubi
= : 3 g s rxRcopy; Copyright (c) 2819 electronics.
| stm32idsx_h 19 . = ed.</center></h2>
£ stm32do it 11 -
stm32Mienucles_bus.c 12 . ware companent is licensed by 57 under BSD 3-Ciause license,
sysealls.c L E " th znse”; You may mot use this file except in complisnce with the
— - * License. You mey obtain s copy of the L e at:
£ SEmem.L 15 op=nsource.o 5 /BSD-3-Clause
» systern_stm32 e 16 .
5 Startup: 17
y = Inc 18
[ Labdios 12: ’
| STM3ZLATERGTR FLASH.Id BT Lk 7 T e
[ STM3IZL4TERGTX RAM.Id 37 #inciude “main. "
23 #include "app_x-cube-memsl.h"

Private in
USER CODE

BEGIN Includes =/

USER CODE EMD Includes */

USER CODE €ND PTD */

b g e e Y

CopE it PD =/

J* USER CDDE END FD */
J* PriUate Bacro ———-- s o Y
/* USER CODE GIN PM/ *}

| Wiitable | Smatt Insert 141




Lab0 - Compiling

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

B8 worlspace_1.0.0 hain,c - STM el
. . . . = ; "
2. Compllatlon Should termlnate File Edit Source MNavigate Search Project Run  Window Help ‘
. . = RASEYE-Ra Rl 8 - B R BE T RURS RS =R R A=l i | || I
with 0 errors and 0 warning  [cresemes s =5 Dume Gosecs Po
i = l" USER CODE BEGIN Header ¥/ -
ﬁ. Binariez * @fil : main.c
> il Includes . : Main program bady
> CB Difvert LT T
v B Src :
(€] app_c-cube-memsl.c .
> [ mainc .
> i-g stm32ldioc_hal_mspic .

stm32bdo_if.c
stm3dldi nucles bus.c
¢ sysealls.c

N ense”; You may not use t
License. You may obiain

> Sysmem.o
v |€] system_stm32idoce

[ Startup
s (= Debug
3 = Inc

m Labl.ioc
3 STMIZLATBRGTX_FLASH.Id
STM3IZLA7ERGTA_RANM.Id

#include “main.h"
#include "app_x-cube-memsl.h"

Bl Consale 53 &5
COT Build Console [Labd]

e

arm-none-eabi-size  Lab@.elf

arm-none-eabi-objdump -h -5 Lab®.elf > "Lab®.list"™
text data bss dec hex filename
59788 528 2618 [0 F57c Lab@.elf

Finished building: default.size.stdout

Finished building: Labe.list

16:@2:3e Build Finished. @ errors, @ warnings. (toock 12s5.583ms)

Y/ ( , i

.augmented | Wiitable | Smatinsert | 141




> /4

life.augmented

Click on the bug "ﬁf* to begin debugging

8 worksps
SeIeCt File Edit Source Refactor

STM32 MCU C/C++ App

L

IR -G B - R GRG0
= 5 |[3]=bice

\i Project Bxplorer 17

[ R
=
~ T Labe
» ﬁ' Binariez
. 5 il Includes
Click OK + 5 o
v B Src

» €] app_x-cube-memslc
main.c
stm32ldioc_hal_mspic
stm32tdioc_it.c
] stm3dldi nucteo bus.c
] sysealls.c
£ sysmem.c

» [g system_stm32dncc
» [ Startup
» (= Debug
» & Inc

[@ Labdioc
3 STMIZLATERGTH_FLASH.Id
STM3IZLATERGTA_RAM.Id

LabO0 - Debugg

CubelDE

Sestch  Project Rui  Window Help

s =

O

: o | ERE

(€] mainc &2 S
1 /J® USER CODE BEGIM Header ™ -
4| *fifile . main.q Selectawayto debug 'Lab0'
5 [©]Local C/C++ Application o w s sE e na
7 * @sttention [DsTvaz McU e+ Application 2
g .
a * <h2s<center>Roopy; Copyr
19 * ALL rights reserved.</ce
12| o+ ware companent
15 N emse”; You may
4 * License. You may cbiain
15 . q
i&e i
l; :inn_..“,.,_"“,n_,. Bescription e
ot
13 J* EHD Header */ STM32 MCU C/C++ Application
28
21 /* Inclwdes ---——---—--—--—g e |
12 #include “main.h"
23 #include "app_x-cube-mems1.H
=AW s ¥
& Consale 52 @ oK | Cancat
COT Build Console [Labd]
B
A
arm-none-eabi-size  Lab@.elf
‘arm-none-eabi-objdump -h -5 Lab®.elf > "Lab®.list"
text data bss dec hex filename
59788 528 2618 B2p44 F57c Lab@.elf
Finished building: default.size.stdout
Finished building: Labe.list
16:@2:3e Build Finished. @ errors, @ warnings. (toock 12s5.583ms)
v
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Click OK

LabO0 - Debugging mem

B wotkspace_1.0.0

File Edit Source Refacior Navigais

Edit launch configuration properties

TR S
[t Project Bxglorer 15 = o ||
=Sl
v T Labo ;_. T
» ﬁ,’ Binaries 4 Y
> il Includes 5 s
5 2 Drivers 5| )y
v B Sic ; :
» |€] app_x-cube-memsl.c 9 .
> L) maine SE
5 g stm32ldioc hal msp.c 1L =
5 g stm3de it iz, f
» € stm32die nucles_bus.c i :
> [ syseafis.c 5|
> [g sysmem.c 16 *
o [ systern stm32idoce 17 *4
» [ Startup 18 "
5 (= Debug ;: 3
> @ Inc _1_- i/
= Labdelflaunch 12 &ing
Lablioe 23 #ing
STM3ZLATERGTX_FLASH.Id 23
5 STM3ZL4TERGTX RAM.Id s
& Console
COT Build Col
Farrasrn o

arm-none-g
arm-none-g
text
58788
Finished b

Finished H

16:82:38 §

Harie: [ |abd.elf
(5} Main| 35 Debugger| Startup [ - Source] [ Common|
C/C++ Application:
| ebug/Labs.eit || Search Project.,| | Browse.. |
Project:
[Labo || Browse.. |
Buildl (if required) hefore launching
Build Carifiguration; hﬁse-ﬂm ~ |
() Enable auto build (C) Disable-aute build
(@) Use workspace settings Configure Workspace Settings...
evert || Apply
@ oK | Cancel




Lab0 - Debugging ==

 The first time you debug the board by pressing 3F , a Problem Occurred
because ST-LINK needs to be upgraded

ot et o Negg
Pg,

&%®% ‘'Launching Lab0.elf' has encountered a problem.
software compf | |

Lip @ Errorin final launch :
o c ST-LINK rror In final launch sequence: _

. Error in initializing ST-LINK device.
&) Tt Reason: (6) ST-LINK firmware upgrade required.
«+| &P Plea Please upgrade the ST-LINK firmware using the upgrade >T-LINK
upg tool. Reconnect ST-LINK and click OK
oD
m

-
dpp_~ Taoc =TT

Lys

fe.augmented



Lab0 — Updating ST-LINK ==

1. Click OK to run upgrade to latest firmware

EB workspace_1.0.0 - Lab

File Edit Source Refactor MNavigste Search Project Run Window Help

TR RE CF-1F SRS e v LR TR Rl ) [ e || | G4 |
=EJ

5 Project Explorer 2 = B [Lsblioc (8 mainc 52
== N 1 /* USER CODE BEGIN Header */ -~
= = 23 yee
~ I Labo Bt e R A e R A AR S e AN A AR
> #;f Binaries 4 * gfile
> )l Includes 5 ief
» (B Drivers € o
v @ St 7 * @attention
B - r
> @ uppt_x-cuhe-m:mﬂ.c ] * <h2s<centar>Bcopy; ] - a
> [£] main.c 10 * all rights reserva
> @ stm32ksac_hal msp.c 1 - — ‘Launching Lab0.elf' has encountered a problem.
> [ stm32ieit.c 12 * This software com
5 [8) stm32Mxx_nucleo_bus.c 13 * the "Li Error in final launch sequence:
' B alls.c- - 14 * License]
> ko aysc 15 Error in initializing ST-LINK device.
> [ sysmem.c 16 N Reason: (6) ST-LINK firmware upgrade required.
> [ system_stm32ldwee 17 g Please upgrade the ST-LINK firmware using the upgrade 5T-LINK
» (2 Startup 18 ' tool, Reconnect ST-LINK and click OK
sy (= Debu 12 /* USER COD|
't'-} In : 20
> &pto 21 /* Includes | Details >> | No
|£ Labl.eif.launch 22 #include ” '
[ Labdioc 23 #include "app—
[t STM32L476RGTX_FLASH.Id 24 . v
|G STM32LATERGTX RAM.Id >
B Console % !‘x&‘&&,ﬁ%@@ e O, = Il e [ =
<terminated> Lab.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server) -
A
Starting server with the following options:
Persistent Mode : Disabled
Logging Level H ¢
Listen Port Number : 61234
Status Refresh Delay : 155
Verbose Mode + Disabled
SWD Debug : Enabled

Error in initializing ST-LINK device.
,’ Reason: ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
v

life.augmented Writable Smart Insert g i % |




Lab

0 — Upgrading ST-LINK ==

1. Click Yes when is asked to upgrade the ST-LINK

@ wotisp
File Edit
N EE DR

52

&5

Sourcé Refacior Naw

=

i Project Explorsr

B

&

~ T Lab0
3 &..‘ Binaries
> |t Inzludes

3 Drivers
2 Sic

app_x-cube-memsl.c
main.c
stm32ldochal msp.c
strm321doc_it.c
strm32kso_nucles_bus.c
syzcallzic
SySMEm.C
¥ system_stm32ihenc
3 Startup
» (= Debug
» & Inc

= LabD.elflaunch

[ Lab0ioe
STM32LA7GRGTA_FLASH.Id
STM32LA76RGTX_RAM.Id

E/EIE

B B @

[E

@

> /4

life.augmented

. - (m} ¥
gate Search Peojedt Run Windew Help
Bitio P e -0 [ ek Access| Z| = | =%
5 [ sboios [E mainc &3 N
= 1 J/* USER CODE: BEGIN Header ¥/ -
4 : main.c
B Main program body
5 B T T
8 .
9 v ch2secentarsicopy; Copyright (¢) 2819 STMicroelectronics.
19 v ALL rights ved.</center></h2>
11 .
2 sof tware compgnent is licensed by 5T under BSD 3-Clause licepse,
3 L3
4 License)
15 . =
18 y, lf 1 ST-LINK firmware upgrade reguired.
17 brmsensty Please first reconnect ST-LINK, and then select YES to upgrade using the ST-LINK
18 b upgrade teol.
s 1 Bg¥ S
28
21 /* Includes Yot No
2> #include "n) 1 EEEEIEN
22 ginclude "spp——cuos
24 -
Blconsale 1% EXR G EE 2BD-TO" 5
“terminated> Lab0 <lf [STN32 MCU Debugging] ST-UINK (ST-LINK GDB servei]
~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level £
Listen Port Number 1 61234
Status Refresh Delay 3 15%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
v
Writable | Smart lnset. | 121 i L




Lab0 — Upgrading ST-LINK =

1. Click Open in update mode to force ST-LINK

[ wotkspaie 100 - LabO/Ste/main.c - STMIZCubislD - u b
2 CI H k n U r File Edit Seurce Refacior MNavigste Seach Pegject Run Windew Help
. ICK O pg ade AR R R S SR e R R R o Acees] || o | R %
i Project Explorsr 53 = 5 [Miebics | [§ mainc 2 e
= 1 J/* USER CODE: BEGIN Header ¥/ -
~ T Lab0
> ﬁ'.‘ Binaries
> |t Inzludes
» (B Drivers
v 2 Sic
¥ 18] Spiiecubmisely ht'(c) 2819 STHicroelectronics.
.+ [4) mainic s/ o
» g stm3Zioc hal mep.e
3 g stm32kbex_itc
» g stm32Minudlen_busic
» Ld syscallsc
» L sysmem.e
v g system_stm32ldece
» 2 Startup ST-Link ID; 0663FF574857847167033549
» @ Detuy Firmware yersion:  VZI29Mi5
» = Inc .
Lab0.eflaunch Last firmware version: V2131M21
[ Lab0ioe 2 Soeaaas
[ STM32LATERGTX_FLASH.Id 24 e v
[T STM32L476RGTX_RAM.Id
B Cansale E‘@@lrfﬁ-ﬁ-‘:' I
ot es g L e sl b L
~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level 1
Listen Port Number 1 61234
Status Refresh Delay 3 15%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
, Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
5
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Lab0 — Upgrading ST-LINK ===

Wait until update is finished and then close the window.

1 CI - k X h File Edit Source or Maogate Seah Prgject Run Windew Help
. IC On W en Erg | B~ % e vim g B E G G - a8 Cluick Acces:
. . i Project Explorer 83 = 5 |[fi=btice [E mainc &2
In IS e = 1 J/* USER CODE: BEGIN Header ¥/ -

~ T Lab0
¥ ﬁ. Binaries
il Includes
» (B Drivers
v 2 Sic
s 6 app_t-cube-memslic
| main.c
stm32ldochal msp.c
(g} stm3ZMhocit.c
strm32kso_nucles_bus.c
| syscallsc

|ETHINVET Befreih deyioe it

> SySMEm.C
(g system_stm32ldecc

Egen i update mode:

B
w
:
°
®

"| ST-Link ID; 0e5aFFS7485 7847167033548
Firmware yersion: V2IZBMiB

Last firmware version: V2131M21

Ungfaoe |
STM32LATERGTA_FLASH.Id

[T STM32LATERGTX RAM.Id

B Cansale E‘@@|.“El-"3-=' I
STl TN
~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level £
Listen Port Number 1 61234
Status Refresh Delay 1 5%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
’ Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
5
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Lab0 - Debugging

1. Click again on the bug "ﬁf* to begin debugging

B workspa
2 S e I eCt File Edit Source Refactor Search  Prject Run  Window  Help
o g 1“ = = —|ﬂ [k Access] 'E”%.m

H=RASSYE A S A=HE SR R = ¥l =

STM32 MCU C/C++ App [ Project Bxplorer £ " =' o ([@ebtice [E maine &2 P m;\ﬂ_.

L CubelDE - m}

(=] '¢;—|, = 1 /J® USER CODE BEGIN Header “A
» 4 Binaries 4|+ pre . main.d Selectawayto debug Labls
. 5 il Includes 5 ¢
3. Click OK .,
" v 8 e 7 * @sttention [DsTvaz McU e+ Application 2
= B -
> 18 app__!.v(ub&man;‘lﬂ 9 * <h2s<center>Roopy; Copyr
main.c 19 * &11 rights reserved.</cq
stm32ldor_hal_msp.c 1 .
stm32dioc_it.c 12 ¢ wWare companent
£ stm32die nucleo_bus.c 5 ) ense”; You may f
= - = 4 * License. You may cbiain
syscalls.c i - o
£ sysmem.c 16 .
T 2 2 brmsesssesmsenasesasensie Btesasoassesnsen
é\g system_stm32Mocc lé i Besciin
» arty| - oaCraE
§ e Oi : 13 J* END Header ®/ STM32 MCU C/C++ Application
= i 0
> ihe 21 /* Includes ------=-----=--1
(@ Labbioe 22 #include "main.h”
5 STMIZLATBRGTX_FLASH.Id 23 ginclude “app_x-cube-memsl.H
STM3IZLATERGTA_RAM.Id 28 «
& Console % @ oK | Cancet
COT Build Console [Lab0]
i e e e e e e = =

arm-none-eabi-size  Lab@.elf

‘arm-none-eabi-objdump -h -5 Lab®.elf > "Lab®.list"
text data bss dec hex filename
59788 528 2618 B2p44 F57c Lab@.elf

Finished building: default.size.stdout

Finished building: Labe.list

16:@2:3e Build Finished. @ errors, @ warnings. (toock 12s5.583ms)

v/ | | ;
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Click OK

LabO0 - Debugging mem

B wotkspace_1.0.0

File Edit Source Refacior Navigais

Edit launch configuration properties

TR S
[t Project Bxglorer 15 = o ||
=Sl
v T Labo ;_. T
» ﬁ,’ Binaries 4 Y
> il Includes 5 s
5 2 Drivers 5| )y
v B Sic ; :
» |€] app_x-cube-memsl.c 9 .
> L) maine SE
5 g stm32ldioc hal msp.c 1L =
5 g stm3de it iz, f
» € stm32die nucles_bus.c i :
> [ syseafis.c 5|
> [g sysmem.c 16 *
o [ systern stm32idoce 17 *4
» [ Startup 18 "
5 (= Debug ;: 3
> @ Inc _1_- i/
= Labdelflaunch 12 &ing
Lablioe 23 #ing
STM3ZLATERGTX_FLASH.Id 23
5 STM3ZL4TERGTX RAM.Id s
& Console
COT Build Col
Farrasrn o

arm-none-g
arm-none-g
text
58788
Finished b

Finished H

16:82:38 §

Harie: [ |abd.elf
(5} Main| 35 Debugger| Startup [ - Source] [ Common|
C/C++ Application:
| ebug/Labs.eit || Search Project.,| | Browse.. |
Project:
[Labo || Browse.. |
Buildl (if required) hefore launching
Build Carifiguration; hﬁse-ﬂm ~ |
() Enable auto build (C) Disable-aute build
(@) Use workspace settings Configure Workspace Settings...
evert || Apply
@ oK | Cancel




Lab0 - Debugging

1. Code start at the first line of the main function

B8 workspace 1.0

CI. k I DP b File Edit Source Refactar PNavigate Project ‘Run  Window Help
2. IC pay utton 'ﬂ',,\': Hé‘aj:ﬁ":“bl\l‘ib EM?“'—TU.‘li%“:*.__:fEJ:L,?{"‘ _‘ = ‘:)___'_‘lﬂ W

to run the code o . i

v [ LabO.elf [STM32 MCU Debugging]
~ (2 Lab0.elf [cores: 0]
~ # Thread 21 [main] 1 [core: D] (Suspended
= main() at main.c 77 0r800BSCE
i C/ST/STM32CubelDE_1.0.0/STM32CubelDE/
o ST-LINK (ST-LINK GDB server)

{ | o M
Lt [} miainic 3 FE (=Y 2 (BB E BAM &L EESs F O
=int main(void)

et Expriore = g

o~

7
B

A Lise g —
/* USER CODE

1= Name Type Value

/® USER €ODE

f* MCU TonF

/™ Reset of
HAL- Tnit()s

/* USER LG

/= configure the systsm cleck "/
systemClock Config{);

alize all cofi

MX_GPID_Init();

MX_MEMS_Init(}
|

f* USER CODE

E) Consale 33

Lab0.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server)
Time elapsed during dewnlecad operation: 88:80:82.188

” Verifying ... .
<

.augmented
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Open Tera Term to view the output

S7=int main{void)

25 Lab0.elf [cores: 0]

A Thread 21 [main] 1 [core 0] (Running)
wa CST/STM22CubelDE_1.0.0/5TM32CubelDE/
i ST-LINK {5T-LINK GDB senver)

B comMI7-Tera Term VT

File Edit Setup Control

ACC_X[0]: -5, Acc_v[0]: -14,
WHOAMI [0]: Ox6c

ODR[0]: 104.000 Hz

FS[0]: 2 g

|£} main.c &3

fe
L]

ACc_z[0]: 1607

GYR_X[0]: 280, GyR_Y[0]: -140, GyR_Z[0]: -350

WHOAMI [0]: Oxbc
ODR[0]: 104.000 Hz
FS[0]: 2000 dps

-12, acc_vy[1]: 35;
: 0x44

g

ACC_Z[1]: 978

MAG_X[2]: -243, mAG_v[2]: -307, mAG_zZ[2]: 271

WHOAMT [2]: 0x40
ODR[2]: 100.000 Hz
FS[2]: 50 gauss

Hum[0]: 46.39

WHOAMI [0]: Oxbc
ﬁDR[O]: 1.000 Hz

Verifying ...

Name
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Click stop button to interrupt the debugging

B8 workspace |

main,c - STM3|

LabO0 - Debugging m=m

File Edit Source Refactor Navigate Se t Run  Window Help
Rl ] Bide =i | W] e W kS G S Bl (0 [k Acees | 19 | s [
4= Debug 2 et Expiiore = g8 [} mainc 53 O =V 2 gl fE sAM GEL s T I
lrl R|ir = 7= int main{void) ~ v % _.E‘ [l
v [ LabO.elf [STM32 MCU Debugging] 8 Name Frpe Value
~ 22 Lab.elf [cores: 0]
4 Thread #1 [main] 1 [core: 0] (Running)
i CH/ST/STMIZCubelDE_1.0.0/5TM32CubeiDE/
o ST-LINK {ST-LINK GDB server,
v g ? = Mo ChnEguratlon————
f* Reset of all periphersls, Initializes the Flash interface -and the
HAL Init();
/* USER £ODE BEGIN Imift */
f* 'USER COBE D Imit */
/= configure the systsm cleck ™
systemClock Config{);
]
£* USER CODE BEGIN 2 *
/* Infi =/ V.
< 2>
E) Consale 33 i ems 3 Exscutabie onsale [} Memon i
X% GEREE 2E-O-
Lab0.elf [STM3Z MCU Debugging] ST-LINK (ST-LINK GDB server)
Time elapsed during download operation: 88:80;82.188 IS
Verifying ... .
< >




Lab0 — Closing the project mm

1. Right-Click on Lab0 project

. - File Edit Source Refactor Navigate Search Project Run Window Help
2. Click on Close Project - @SR BN @S @ R S R E e |0 ekl | @

5 Project Explorer 52 =0 = @ 5= Outfine 52 o)

v B Lab0 New > An outline is not available.
> wl In
>y EBD Go Into
> B S

Open in New Window

Copy Ctr+C
Paste CtrieV
Delete Delete

Move...

Rename... F2

L Import..

s Export.
Build Project
Clean Project

=1 Refresh

Close Unrelated Project

Build Configurations >
Build Targets ¥
Index i
Run As >
Debug As > |Tasks B Console [T Propertie
Profile As >
Team > Resource Path

bt
]
]
o

# Q0

oo Build Analyzer £3 == Static Stack Analyz ® =0

Memory Regions  Memary Details
>
SopHENEn Region Start address End address Size Free
Restore from Local History...

Generate Code
,’ %7 Run C/C++ Code Analysis 5| | >

Configure >

life.augmented _L‘l L0

Properties Alt+Enter




LAB1

life.augmented

oals:

Configure a new project using X-CUBE-MEMS1
Configure LIS2DW12 accelerometer in order to
generate an interrupt at every orientation change
Enable interrupts in STM32CubelDE

Visualizing the new orientation on Tera Term



LIS2DW12

Power saving and flexible Accelerometer

* Down to 0.38 pA power consumption (1.6Hz ODR) Enabling battery saving
+ High Perf. mode: up to 1600Hz with noise density Accuracy
90 pg/\VHz

+ 5 Power Modes + 2 Noise Modes High Flexibility

« 32-level FIFO buffer
System Power Saving & Smart Functions

 Digital Features
Free fall
Wake-up
6D /4D
Stationary/Motion detection

Double Tap

(2.0x 2.0 x 0.7 mm)
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1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
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&
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1. Project Name Lab1
2. Click Finish

Lys
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Project Setup
Setup STM32 project

Project Name; | Lab1

% Use default location

Options
Targeted Language
®C DT+
Targeted Binary Type
(®) Executable () Static Library

Targeted Project Type
(8) STM32Cube () Empty

L3 Labd

=

migl > firtnSr '|ﬂ
CifUsersfmichael galizil/STM32CubelOE workspace 1.0.0 | | Browses|
Nest> |

[ Problems &3 & iz 2 em F T 7 O [ BuildAnalyer B =

Ditems

Description - Resource Path -

ph Memory Regions. Memory Details

Region Start address
<

<

An outline is not available.

End address

Size

Free




1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘
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= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
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Lab1 — Configure the 12C bus

1. Left Click on PB9 and
select 12C1_SDA

File Edit MNavigate Search Project Run  Windew Help

ps i [Goiaced | | R

R L T R T W - et AR SR L I U =
2 |_ ft CI k PB8 d B bt 2 = 0 | Ciaa -
. Le ICK ONn an e% -
L3 Lab0
select 12C1_SCL -
i i a S
» [ Drivers ‘7 » ¥ B |
» 63 s I :
» [ Inc
[ Lablioc System Core
STM32LATERGTH_FL
STM32LATERGTXRE Analag b
Timers 2 51 [Blue PushButton]
i RCC_0SC32_IH
CﬂnnEC_limty ’ RCC_DSE32_0uT
; REC_0SC_IN |
Multimedia >
REC_OSc_ouT
Security b
Computing  ?
Middlevare

STMIZLA76RGTX
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Lab1 — Configure the 12C bus

Expand Connectivity tab and check 12C1

ubelDE

Select 12C in [2C1 Mode == = = 2 o
R ER A B
and Configuration ERESR o (W
g 8% ~ Finaut & Canfiguratior
L3 Lab0 . .
~ [ Lab?
» i Includes
» [ Drivers e ——
PB8 and PB9 should = i
- (2 Startup b sl
» [ Inc
[ Lablioc Analog 2
NOW Decome green B
STM3LATERGTX Re | TImars ?
Connectiaty
AN
12c2
123
LPUARTY
QUADSFI
SDMMCH
@ SPI
SPIZ
SPI3
SWPMI1
UARTS
UARTS
USART1
USART3
USB_OTG FS
< > Miltimadia >

G| | B

=05

Addifional Softwara

[2C1 Mode and Canfiguration h {EE Pinout view System view
“ 1
]
12¢ 12c v g4
b
BB E

B1 [Blue PushButtan]
REC_OSC3Z_IN
REC_08532_0UT

REC_OSE_IN [P
REC_OSC_OUT
Resst Configuration
1 STM32L4TORGTx
LOFPES
USART_T3
~ Timing configuration '
|12C Speed Standard Mode
12C Speed F._. 100

pe I__,"\{ | g |

Rise Time (ns) 0




1.

Lab1 — Configure

Left Click on PB0O and
select GPIO _EXTIO

life.augmented

» i Includes

» [ Drivers

» 3 Src

. (2 Startup

» [ Inc

[ Lablioc
STM32L476]
STM32LATEI

System Care 2

Analog
Timers
Connectmty
Multimeadia
Sacurity
Computing

Middlewars

2

LIS2DW12

SART_TX

{L Pinout view

Reset_State
ADCA NS

ADC2 IN15
COMP1_0OUT

LCD SEGS
OPAMPZ VOUT
QUADSP| BIK1 101
TIMT_CH2M

TIM3_CH3
TIME CH2N
USARTI CK
GPIO_Input
GPIO_Output
GPIO_Analeg
EVENTOUT

Interrupt

[Goiaced | | R

=05

System viaw

LD2 [gresn Led)

@

Al

a[_




Lab1 — Configure LIS2DW12 interrupt

1. Check NVIC in tab
System Core

2. Select NVIC in NVIC 54 e r—re—
Mode and Configuration | 2. s - -

» [ Drivers

o
- (2 Startup |
v [ Ine System Core ™~ | s
3 E n ab | e [T Labiioc - Priafity Group eits for pre-smption prionity 0 bits £~
.

oA 7 «
& STM32LATEI i Search [Seachicutr) | ® © [Isho

EXTI line0 interrupt

Mon maskable interrupt
Hard fault interrupt

T8C

WWOG Memory management fault 0
— Prefeteh faull, memory access faulf 0
Undefined instruction or illegal state (1] STM3IZLAT6RGTX
Analog 5 System service call via 8W| instruction 0 LOFPEY
Debug monitor (1]
Thers » Pendable request far systam semvice 0
Time base: System fick timer (1]
Connciiity > PYDIPVM/PYM2/PVME/PYIM interru.. 0 RT_TX
Flash global interrupt 1]

Multimedia > REC global interrupt

EXT1line0 intarrupt E = 2
Securty 5 12C1 svent mterupt e El 5‘
12C1 error intarrupt 5 _% £
)
g

Computing > USART2 global interrupt

EXTI line] 15:10] interrupts
’ Middleware > FPU global interrupt 7 )
’ @ I a & 4

DD DD EaEoE@En

o ooo

PR =
< > . "~ 3 ]




Lab1 — Select the MEMS i

1. Click on
Additional Software =

Fife Edit

- STM3Cub=IDE 0

Mavigate Search  Projest RBun Window Help

Sl = R

HE

v [ Lab?
» il Includes
» [ Drivers
» 3 Src
o [ Startup
. [ Ine System Care ™~
[ Lablioc
[ STM32L476I

i Pinout view = System viaw

duttern]
OSart f] 32N
- DuT

DA RETr
o STM32L476) e Search [Sssenicanr) | ®@ @ Lishe

WoG

NVIE I NVIC Inteitupt Table
C ' Nan maskable interrupt
- Hard fault interupt

Priority Group |:1 bits for pre-emption prionity 0 bits £~

=]

156N
_out

T8C

Computing USART2 global interrupt

EXT1 line[15:10] interrupts
’ Middlewars  » | FPU glohal interrupt ] )
’ @ I a & 4o
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WWOG Memory management fault 0
——  Prefetch faull, memary access faull 0
Undefined instruction or illegal state (1]
Analog 5 Systam semvice call via SW| instroction 0
Debug monitor 1]
Tiviecs > | Pendable request for systam sewice 0
Time base: System tick timer 1]
Connecthity > - PVDIPVMPVMZ/PYM3/PVIN4 interru.. =] 0 AT_TX [
Flash global interrupt [
Miltivisgia > ‘R_CC global interrugt o o
EXT1 inall intarrugt = 0 ¥ - &
Security 5 | 12C1 event mterupt [ - i k| 5‘
12C1 arror interrupt O o g z o
o o g £
I
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Lab1 — Select the MEMS library

M¥ Additiona weare Components selection
- Filters - - b -
9 P Pack/Bundiz Group/Subgralip Selection
o E—————
M S It i 1 13l B
CI I Ck t O S el < © ST X-CUBE-MEMS1/Application  6.1.0 Device [patallad
¢ EX-CUBE-MEMS1/Application  6.1.0 Device lication IKS0143 LIS2DW12 600N
— al ] i ” B
d ) @ STM %-CUBE-MEMS1/MEMS 601 Board Extension
eX pa n tre e 3y ® STMX-CUBE-MEMS1/MEMS 601 Board Component '
Pack Vendaor ﬂ X .
v @ STMX-CUBE-MEMS1/MEMS 610 Board Extension Iystalled
CheckiLinsheck All ¢ EX-CUBE-MEMS1/MEMS 610 Board Extension KS01A2 D IKS1A
[ STMicroslsctronics 4 EX.CUBE-MEMS1MEMS 610 Board Extension IKS01A3 e I£S01A
> @ STMX-CUBE-MEMS1/MEMS 6:1.0 Board Companent Irstallid
I ey
Software Component Class g :
Check/Unzhack 4]l
[ Artificial Intetligence

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3 _LIS2DW12_6DOrientation

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

KZIQG 3. Click OK




Lab1 — Configure the MEMS i

1. Expand Additional Software and select the X-CUBE-MEMS1

2. Check both: | x Y —
- R B R @G Rl DRy Do __Qulcl:.ﬁ:ae.sjigr el o |
Board ExtenS|On MEMS e w = 8 |Ea ' . B =

H H H BES v Finaut & Caonfiguration Clack Canfiguratian ANAgE Tools
DeVIce Appllcatlon ..E EE? Additioral Software ~ Pinout

> 5 i
! Includes 2 Pinout view

» [ Drivers

3. Configure Platform Settings S e —

STMicroelecironics X-CUBE-MEMS1 8.1.0 Mode and Corfiguration

i i (@] Lebioc Device Application e oscaz N

t Analog bd
as in picture o
Timers > RCO_OSE_IN

Ce_0sc_ouT |F

I.lemﬁ!uraimn

Connectvity  *

Rese Configuration

Multimedia =
Bl @ Farameter Se @ Platform Bethings
Sacurity ] Platform proposal
Application STM3ZLATERGTX
) ) LOFP84
Computing ~ * Name |Ps or Components Found Selutions 12€ Addr
& g ™ - Al
e, > |MEM:=JNT7F‘II'LA GEIOEXTI [PE0
Additional 8~ BSP USART_TX [
Name IP's or Components Found Solutions  12C Addr
STMicroelect BSP BLTTON [aPiIcEm | [PC13 [B1 [Blus PushButton]] v |
— g 5 =]
BSF USART [usaRT Asynchronous | [USART2 v| E 5 i
= 5
BSPLED |sRIG Output | [PAG [1D2 [green Led]] v g
IKS01A3 BUS 10 driver [l2C:12C | 221 v| 0
(o) e | = 1= 2
Y/ | @ oI a & o
< > —
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@ Farameter Settings

Lab1 — Configure the MEMS library

- ® Platfanm Serings

-Platfarm proposal

i

Application

Name

iPs or Componenis

[t e | 2 | D

g

Found Solutions 12C Addr

MEMS_ INT_PIN_A |GPIO:EXTI

Clack Canfiguratian Project Manager Tools

FE0

~ Pinout

il Software
A-CUBE-MEMST & 1.0 Mode and®gonfiguration

i Pinout view = Systam visw

Mode

BSP

Mame

S

IP< or Components Found Solutions  [2C Addr

BSE BUTTON

GRIO. BEXT]

Iiju:mﬁ!uraimn

Ly

FC13 [B1 [Blue PushButton]] ~

BSF USART

USAHRT Asynchronous

¥ Blatform Setfings

LT "

Y/

USART2

STM3ZLATERGTx

BSP LED

GRIO: Qutput

omponents Found Solutions 12C Addr

T

FAL [LDZ [green Led]]

~| [P0

[KS01A3 BUS 1O diver

[2C.12C

[2CT

u

or Components Found Solutions  12C Addr

Lys
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EXTI ~| [PC13[B1 [Blue PushButton]] ~ | .
1 E =
Asynchronous | |USART2 v| g H i
'y — i & o
...- = 5
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Lab1 — Save the project

1. Click the save button ['ﬁ']

This action will generate
the source code of this lab

anfiguratian er Tools

0 LabD 1
~ [ Lab! Additlorial Software ~ Pinout
” g I;duds I STMicroelecironics X-CUBE-MEMS1 8.1.0 Mode and Corfiguration System view
Mg FIVETS =
@ s
> (2 Startup l -
B System Core > Board Extansion MEMS itk
[ Leblioc g Device Application CE_0se32 IN
STI32L476] Analog B4 nscaz ouT

fn STM32L4T6I e S

| - CC_OSC_ouT
Rese Configuration

Security > Platform proposal

Timers
Connectvity  *

Multimedia

@ Platforim Betings

Application STM3ZLATERGTX
. . LOFP84
Computing ~ * Name |Ps or Components Found Selutions 12€ Addr
& g s ol |
A WEM;JN[PH@ GRIDEXTT iPBO
Additional 8~ BSP USART_TX [
Name IP's or Components Found Solutions  12C Addr BE
STMicroelect BSP BLTTON [sPIcEm | [PC13 [B1 [Blus PushButton]] v |
— g 5 %
BSP USART [UsaRT-Asynchronous | [USARTZ v| : B g
= 5
BSPLED [&PI0 Output | [PAG [1D2 [green Led]] v g
IKS01A3 BUS 10 driver [l2C-12C | [l2€1 v| 0
Y/ | @ o a W o
< e —_
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1. Expand Src in folder Lab1

2. Double click on main.c

File Edit Source Refactor Mavigate
.l-j'Ll ‘ %"i'
[

Project Explarer 1]

i
8

L3 Lab0
w [ Labt
» i Includes
» 2 Drivers
w3 Sre
| app_mems_int_pin_a_inter
» €] app_x-cube-memsl.c
mam.c
stm3Zle hal_msp.c
stm32ke it.c
stm32lix nucleo bus.c
syscalls.c
» [ sysmemic
[€] =ystem_str3Zideec
» (2 Startup
v = Ing
[ Lablioe
STM32L4TERGTHX_FLASH.Id
[ STM3ZLATERGTH RAM.Id

BB

B

B

Lab1 — Code Editing

Search Project Run Window Help

TSR RAE Rt R TR RCREY

|8 maine &2

rogram body

@attention

cruslectromics.

nsed by ST under BSD 3-Clause license,
s file except in compliapce with the
the: Li:
£/ 1ic

t use
- You may obtain a copy of
opensgurce

R N T A RN TE T N TR e a

.y
/* USER CODE END Headsr */
J* Includes ~---mm ey

22 #include "main.h"
23 #include "app_x-cube-mems1.h"

2
258 /* Private dncludes —— s e S R s e R s e e S =
USER CODE BEGIN Includes */
USER CODE END Includes */
Private typedef -—---orcom e *
USER CODE BEGIN PTD */
USER CODE £ND PTD */
NS e e e e s e

USER CODE BEGIN PR ™

USER CODE END FD =/

GIN BM '~/




Lab1 - Compiling

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compilation should terminate o S e e
1 H ‘ Rl UL ‘ D - it i g - - R e G ¥ Cuick Aceess :. = | Hig |
with 0 errors and O warning ... " . . o Bl

I, Project Explarer 53

|8 maine 2 =

»
L3 Lab0

v I Labt
» 3 Binaries
+ 5 Includes
» (3 Drivers
w8 Src

croslectromics.

app_mems_int_pin_a_inter

5B

app_x-cube-memsT.c
maing
stm32Miec hal msp.c
stm32lec it.c
stm3ZMe_nucleo_bus.c
syscalls.c

under 850 3-Cla
xcept in compliance

ense"; Yo y t use
« You may obtain a copy of
OpEnsOur

; Bls]

BB B E

B

SYEMEM.C
systemn_stm221dioc.c
+ [ Startup

% INCIUAES ~ e e e e e e e e Y
#include “main.h"
#include “app_x-cube-memsil.h"

STM32LATERGTH_FLASH.Id
STMIZLATERGTH_RAM.IA

B Consolz 13 T

COT Build Consale [LabT]
FInisned DUilding Targec: LapLl.Eit

arm-none-eabi-size  Labl.elf

arm-none-eabi-objdump -h -S Labl.elf > “"Labl.list"
text data bss dec hex filename
441985 368 2272 46828 bgec Labl.elf

Finished building: default.size.stdout

Finished building: Labl.list

15:03:@6 Build Finished. @ errors, @ warnings. (took 14s5.94%9ms)
, l %
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| Writable Smartlnsert | 241
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Click on the bug "ﬁ'* to begin debugging

Lab1 - Debugging

SeIeCt Fife Edit Source Refactor - Nawi n Project Run Windew Help
STM32 MCU C/C++ A R g R e ki
++ pp I, Project Explarer 53 = O [ Labliec |5 maine £2
=E - t J* USER CODE BEGIN Header
= o faw
3 LabD 57 Rkt ns s e
. ~ I Labt 4 Select z way to debug 'Lah1'
s B -
» 3, Binares
C IICk O K Z‘ Includes : [E]Local C/C++ Application
* B = e
» 68 Drivess 7 [ STM32 MCU €/C+ + Application
v@jrc oy 9 " ntaraficopy; Copyl
> |&l app_mems_int_pin_a_inter 18 - ts reserved.</cq
v [€ appx-cube-memsl.c 11 b
y E]m hr fewsre component
o[£ stm32Mioc hal msp.c e "‘_‘”b”"’)f
@) stm a2 e License. You may obtaip
s 1€ stm32ke_nucleo bus.c .
¥ % syscallsic «.i,..:x“.kx..:x“ - B
) menne v LsE R . 32 MCU C/C++ Application
» 8] system strmattiose /* USER CODE END Headsr */ PP
» (=
> E—- Startup I* Includes ==e—eemeee
* (= Debug #include “main.h"
- 2 Ine #include "app_x-cube-memsi.
[ Labl.ioc
T STM3ZL476RGTH_FLASH.
[ STM32LATERGTX_RAML.IA . 3
L 5 B Conssie 3 @ ok || cancet |
COT Build Consale [Lab1]
FINiSNE0 DUILOLNg Cargec: Lapi.eil
arm-none-eabi-size Labl.elf
arm-none-eabi-objdump -h -S Labl.eIf > “Labl.list"
text data bss dec hex filename
441985 368 2272 46828 bgec Labl.elf
Finished building: default.size.stdout
Finished building: Labl.list
15:03:@6 Build Finished. @ errors, @ warnings. (took 14s5.94%9ms)
£ > <
| Writable

license,
B with the

rrrzanssssiannn

| Smart Insert | 2411




Lab1 - Debugging

1. Click OK

B workspace 100 - [abiSec/main.c - STMIC u = 8] y
Fife Edit Source Refactor -Navigate Sezrch
E o 5 . | Edit launch configuration properties
B AU I B S &g
[ Project Explarer 53 = 5| el |
B - 1 4 .
B3 o | Name: [ Labl.ef ] e
3 Lah) 2 = : : L
« I Labt H ‘_|;[ Main | = {hbuggﬂl Slartﬂpl ) Source | [T Common |
frreeg -
» 3%, Binaries 5 C/C++ Application: |
s [l Includes 8 = —
+ 68 Drivess 7 || [Debug/Lab.el | [Searcprojects.| | Browsew, |
~ (@ Sre 5 Project:
» [ app_mems.int_pin_a_inter M-J
Labl Browse...
o g sppx-cube-memsl.c 11 ‘ “ vz |
o Lol maing 12 Build (if required) before launching
» [g) stm32ec hal msp. =
B m-iim:;‘ms“ 13 Bulld Configuration: | Use Active =
> L8] stm32Moc puclen_bus.c 15 (O Enable auto build ) Disable auto build
» 8 syscatls.c £7 (®) Use workspace settings Lonfigure Workspaee Settings.. I
> @ EYEMEM.C 18
> @ system_stm32id.c ‘::
» (2 Startup ; /
Debug 12
Ine FERE
Lab1.elf launch 24 ]
[ Labtioc 1 |
Eﬂ STM32LATERGTHA_FLASH.Id B Const 5T
% STM32L476RGTX RAM.Id 3
o COT Build|
TINLShe| =
arm-non|
arm-non
Text)
44196)
Finishe|
Finishe|
] |
15:@3:8| Reverr | | Apply
/4 1 — -
< o (@ [ ok [| Goneel | X
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Lab1 - Debugging

1. Code start at the first line of the main function

2. Click play
to run the code

) /4

.augmented

button

2 TM32CubelDE

File Edit Source Refactor Search Project Run Window Help

[ mainc &1

2 |

w [ Lsbl.eif [STM32 MCU Debugging]
~ (2 Labl.elf [cores: 0]

w f Thread =1 [main] 1 [core 0] (Suspended :

= main{) =t main.c 77 (8000020

ol C/ST/STM32CuUbelDE_1.0.0/STM3ZCuUbelDE)

sl ST-LINK {ST-LINK GDB server)

—int main({void)

/* USER CODE: BEGIN 1 */

/* USER

/* Reset of
HAL Thit();

END Init "/

the

SystemClock Config();

J/* USER CODE BEGIN SysInit ™/

/* USER CODE EMD SysInit */

* Ink all canfigured peripherals */
MX_GPTIO_TInit();

MX_MEMS_ Trit();

/* USER CODE BEGIN 2 */

/* USER CODE END 2z =/
/* Tnfinite loan =
<
B onsale 52 il fegist=s (% Problems (3 Bax

Lab1.&ff [STM32 MCU Debugging] ST-LIMK (ST-LINK GDB server)

Lo A A- RS RS IR AS

Name

E = g = =5
BHE et v

Type Value
=hE

HEma-o-

Tire elapsed during download operation: 98:86:81.696

Verifying ...

| Writable

Smart Insert

|T.":1




Open Tera Term to view the output

Rotate the board to see o -

w [13 Lab1.eff [STM32 MCU Debugging]

- v (3 Lab7.eff [cores: 0]
the output changing N ———

G/5T/5TM32CubelDE_1Q

k4 %
Mg BN EARTd:-E & COMI7 - Tera Tarm VT

E0 Labtioe L] mainc £2

7= int main(void)

USER CODE BEGIN 1

File Edit Setup Control Window Help

After testing close Tera Term
by clicking X

71

%
fe.augmented

Lab1elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server)
Time elapsed during download operation: 86:08:81.696

Verifying ...

Writahle

Smart Insert

Name

Type

g

2



Lab1 - Debugging s=m

1. Click stop button to interrupt the debugging

=1.00- Lab
File Edit Source Refactor MNaviga Project Run  Window Help
R e R L T St ML N A e VS e - SE T Pl TR = (ER == = A | Guw:»:AccessE‘Eﬂ@m%
§ 5 ProEot Bplores = '3 [HdLlsblice [g mainc £3 SULIE VIS G2 SCE s ) { = =hE
A = int main(void) A BElciet =
w [ Lsbl.eif [STM32 MCU Debugging] /* USER CODE: BEGIN 1 *f Name Type Value
~ (32 Labl.eff [cores: 0]

@ Thread 21 |main} 1 [core: 0} (Running)
W Ci/ST/STM32CubelDE_1.0.0/5TM32CubelDE,
pl ST-LINK (ST-LINK GDE server)

/* USER

MO Configuration - ——-- = - om s os s

/* Reset of 51l peripherals, Initislizes the Flash imterface and the
HAL Tnit();

BEGIN Init */f
END Init "/

the

SystemClock Config();

J/* USER COGDE BEGIN SysInit =/

/* USER CODE EMD SysInit */

* Ink 11 canfigured peripherals */
MX_GPTIO_TInit();

MX_MEMS_ Trit();

/* USER CODE BEGIN 2 */

/* USER O END Z ¢
J* Trfinite lann * b
< >
El'Console |3 1l Regist=s [ Problems () Bescutables

=gt sole. {J Memo =0
g me--

Lab1.eff [STM32 MCU Debugging] ST-LIMK (ST-LINK GDB server)
Tire elapsed during download operation: 98:86:81.696

” Verifying ...
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| Writable Smartlnsert | 77:1




1. Right-Click on Lab1 project

2. Click on Close Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
AmBARUE. B2, 2GR S35 RARSC RN AL R AGE N SRR RA-E Rl (Quick Acces) ;| 5 | i 0 A
[ Project Explorer 53 = 8 },70c [ paing £F =8 E=Qutine’§ ®BuidTa. =0
- = int main(void) ) BEWwow ~
¥
/* USER CODE BEGIN 1 */ Bl il
i app_x-cube-memslh
New > = : i
CODE END 1 =/ ++ SystemClock_Configleoid) - voud
Go Into +45 M GPIO_Initfvoid) - voir
= i & main{vaid):int
Open in New Window T o S e DA s B e R e R s o R o DN D -/
i il giretlor / o SystemClock Configlvaid) - void
Copy sl b oF 211 peripherals, Initializes the Flash interfsce and the Systick. */  © MX_GPIO_Init(void) - voird
Paste crlev (Y o Error_Handler(void) « void
A assert falled{char’, Wint32 1 - voic
Delete Delete N Init */
Source »
Mevic. END Fmit */
Rename.. F2  ligure the system clock */
lock Config{);
Import...
Export... CODE BEGIN SysInit =/
Build Project N0 SysTnit */
Clean Project. all configured periphersls */
Refresh L Init():
Clase Unrelated Project
Build Canhgurations 3 -
Build Targets > < >
> - - — e § =
e Task= [ Comole 5 Propst= H T T O g BuildAnalyzer i1 Hyze s =hE
>
Q! Runss Labl.elf - /Lab1/Debug - Apr 30, 2019 3:03:05 PM
Debug As » Resource Path =
* ug 4 Memory Regions. Memary Details
Profile As 3 ftem)
- s Region Start address End address Size Free ™
earn
T FLASH 0BODO00D 0x0B100000 1024 K8 980,
Compare With »
B RANZ Ox10000000 Ox10008000 32 KB 2KV
Restore from Local History... < ) - D >
< >
- Generate Code
VSR s Aun o/ces Code Analysic
[ PR N

Lab1 — Closing the project s=m




Goals:
« Configure a new project using X-CUBE-MEMS1

LA BZ » Configure LPS22HH pressure and temperature
sensor to acquire data using internal FIFO
« Enable interrupts in STM32CubelDE

Lys
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LPS22HH

High-performance, high-ODR Barometer / Altimeter

« Absolute Accuracy: 0.5hPa

- Relative Accuracy: +0.025hPa High Resolution - ~5cm

* RMS Noise: +0.65Pa (0.0065nhPa) High Performance: excellent noise figure
* ODR up to 200Hz

« Embedded Temperature compensation

» Unique Full Molded Package Robustness

Skip One Point Cal.
post Soldering
- Cost Saving

K,’ HLGA-10L |

life.augmented (2x2x0.73 mm)




1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel
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Lab2

1. Project Name Lab2

Project Setup
Setup 5TM32 project

2. Click Finish

Tl il vlﬂ L}u\:kicceﬁsz‘@'l@m#&

=0  E=Qutline § & Build Ta =08

Project Name: | Lap2 | An outfine is nat available,

[ Use default location

Location Ci/Users/michael galizi /S TM32CabelDE/workspace 100 | “Hiowse.

Options
Targeted Language
®C OC+
Targeted Binary Type
(®) Executable () Static Library

Targeted Project Type
(8 STM32Cube ) Empty

® o | G

&) Problems 13 1 Prop=tis T iy Build Analyzer 31 il
£ Protl & = 0 g BuildAnalyzer 3T G S

Ditems

Description i Resource Path ~

w Memory Regions. Memary Details
Region Start address End address Size Free
' ’ < >
< 2 < >

life
life.augmented 0 items selected



1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘

life.augmented

= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
€ >



Lab2 — Configure the 12C bus

Left Click on PB9 and
select 12C1_SDA

Left Click on PB8 and
select 12C1_SCL

life.augmented

File Edit Mavigate

Beg =g
=]
0 LabD
O Labl
~ [ Lab2
» [l Includes
» 3 Drivers
. (8 Src
» 2 Startup
v = Ine
[ Labzioc
STM32LAT
[ STM3ZLATI

o
<

Search  Pr

R ER S B ]

[ “Labzioc &1

Pinout & Confiauration

System Caore

Analog
Timers
Cunnectmt){
Multimedia
Sacurity
Caomputing

Middleware

Run  Window Help

B1 [Blus PushButtan)
RCC_0SC32 N
RCC_0SCIZ_0UT
RCE_OSC_IN
RGG_OSC_OUT

iLF Pinout view

CQuick Access ‘ ml i m‘#

=05

Toals

~ Pinout

System view

e

PoTEL
Pt !

0]

= &

STM32L4T6RGTx
LQFP&4




Lab2 — Configure the 12C bus

1. Expand Connectivity tab and check 12C1

ubelDE
2. Select12C in I12C1 Mode = = & o os b s 5 e
. Auid =l TR S R R R IR AR R | Quick Aceess] || 8 | B [T 4
and Configuration &rs = 5 [@wees =5
g =l Pinout & Eanfiauretion:
[J Lab0
& Lab? Addllional Software
~ [ Leb2 Y | i [2C1 Mode and ConfigUration £F Pinout view Systam visw

» [l Includes

3. PB8 and PB9 should Tl —

» 2 Startup System Care >
v = Inc
NOW Decome green e . ;
STM32LAT
[@ STMIL4T Timers y
Connectrty b=
CAN1 > B1 [Blug PushButton] |
RCG_0SC32.IN
g?i RCC_0SC3z2_out
g

RGGC_OSG_IN

LPLIART1 RGC_OSC_OUT
QUADSPI Reset Canfigutation
SDMMCT '

@ SPN
SPI2 e Settings
SPI3 | ® Paamster Settings
ZX‘;F.'FT” _|C|:|r|ﬁgure the below parameters | —
t:f:i;ﬁﬁ A\| Bart P o} 0 (i} D 5 STM32L4T6RGTx
S

~ Timing configuration

USAW 12C Spead M. . Standard Mode |
USB_OTG_FS [2C Speed Fr.._100 - -
Rise Time (ns) 0 4 L ‘-.:l\

life.augmented
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Lab2 — Configure LPS22HH

1. Left Click on PB10 and
select GPIO _EXTI10

)

Ly

life.augmented

File Edit Navigate
mi ™
e &
B% v
& Lab0
& Labl
~ [ Lab2
» #l Includes
> (2 Drivers
» (8 Src
» 23 Startup
> & Inc
[ Lab2ioc
[ STM32L476
% STM32L476

Search Project  Run

2CubelDE

Window Help
| SR r@id i iy i~ b
= 0  [[@Lab2ioc

Pinout & Configuration

Ql

SystemC._. >
Analog >
Timers >

Connectivity
CAN1

i2Cc2
12C3

LPUART1
@ QUADSPI
SDMMC1
@ SPi
SPi2
SPI3
SWPMI1
UART4
UARTS
USART1

USART3
USB_OTG_
L]

4

CC_OSC_IN

C_0sc_ouTt

USART_TX [

Additional Software

iratian

v Pinout

£ Pinout view

STM32L476RGTx
LQFP&4

-+ System view

Reset_State
COMP1_OUT
DFSDM1_DATINT|
12C2_SCL
LCD_SEG10
LPUART1_RX

QUADSPI_CLK
SAI1_SCK_A
SPI2_SCK
TIM2_CH3
USART3_TX
GPIO_Input
GPIO_Qutput
GPIO_Analog
EVENTOUT

Quick Access| || i | BB %

=

al ]

Interrupt




Lab2 — Configure LPS22HH interrupt

1. Check NVIC in tab
System Core

File Edit Mavigate Sesrch Project Run: Window Help

DHR B - -BiI@iEie -l flr s eS| Quick Acess) || 9 | T I 4
2. Select NVIC in NVIC oy e -
" B% T Pirtaut & Configtration ( figuration
T Labd

Mode and Configuration .z — SFEEEE e

= NVIC Mode and Configuration
> il Includes

¥ Pinout view System view

> &3 Drivers Categories e e . i :

’ :@&c o | o e 2 heneration

» 29 Startup System Core ™ ' )
3 E nable > Eine. - Prianty Group |

Dma

EXTI line[15:10] interrupt gmmnl o ik, [

‘Non maskable interrupt
| Hard fault interrupt

TSC

VDG | Memary management fault
C— - Prefeteh fault. memary access fault
Undefined instruction or illegal state _

| g STM32LATERGTx
: System semce call via SYW instruc

Analog » LaFP&4

= | Debug monitar

Timars 5 ' Pendable request for system servce
- Time base: System tick timer

c 2 | BVDPYM1PVYMZIPVIM3IPVIAA int..

onnactiity

Flash global interrupt
RCC global interrupt
|12C1 event interrupt
12C1 ermor intermupt
| USARTZ global interrupt
Computing > XTI fine[ 15-10] intermupts
- FPU global interrupt

Middleware > F = 1 |
,’ Enabled Presmptin| @ - ] Q [“ '-U O‘|

Multimedia ~ »

Securty »

(< i < < < < < < < < <




Lab2 — Select the MEMS library

1. Click on
Additional Software

File Edit MNavigate Search FProject Run Window Help

‘MR -/ -Ridix-igsiliviireo oy~ B Qulckfacr.t’.sg:ﬁ‘@]rmf#
Sf E = 0O [ rtebioc 2 | = e
BB T Piiaut & Confialr
T Labd y
1 Labl 1 B Pinout
~ L_?b;' < Pinout view Systam view
> il Includes —_—
5= Drivers
» [ Src PushButtor]
5 |25 Startup System Core ¥
¥ B Ine -
ac
¢ DA
L476 i Search [Geue | @
5 STM32L476 e |
NG | NVIC Intarupt Table | Enabled ||
e ‘Man maskable interupt s
Tsc  Hard fault interrupt I
Memory management fault cd
VWAWDS | ) 3
C— Prefeteh fault. memary access fault CH
Undefined instruction or illegal state cs _
| g i STM32LATERGTx
Anal 5 | System semvice call via SW instruc C
9 | Debug monitar s LaFPs4
Fimers y :Pem{ab\e tequest for system semice 4
Time base System tick timer cd
Cannectiity ny'DIPVMﬂI?VM.Z;’PVM3IPVM¢ int.. ™ 1§
| Flash global interript O C USART_TX
Multimedia > | REC global interrupt (| 4
‘|2C1 event imterrupt (] €'
Security by 127 ermor intemupt (] cq
| USART2 global interrupt m} €
Computing > | EXT1 line[t510] interrupts i1
] C

- FPU global interrupt {
Middleware >
Enabled Freemptin) @
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Lab2 — Select the MEMS library

| Filters: | : -
) [ Vendor | Pack/Bundle || Pack Version Group/Subaroup Selection
v @ STM X-CUBE-MEMS1/Application 6.1.0 Davice {GE E1ED]
I Saarch —p i
IC O # SX-CUBE-MEMS1/Application  6.1.0 Davice Application ‘IKSUMS_LPS&HH_HFOMDGB
_—— Q | > @ STMX-CUBE-MEMST/Application  5.0.1 Device
eX p a n d tre e b & STMH-CUBE-MEMS1MENS 601 Baard Component [N
Pack Vendor ——) . @ ST K-CUBE-MEMSTMENS 610 Board Extansion retallzd
— _ - ¥ = " _
Chech/inchech Al SH-CUBE-MEMS1MEMS 610 Board Extension IKSD1AZ ] IKSi
# SX-CUBE-MEMS1/MENS 610 Board Extension IKSO1A3 IKSI
[ &TMigroelactranics
> @ ST *-CUBE-MEMS1MEMS 610 Board Component Installed

Software Component Class hd

Chech/Uiehack all

O Artificial Intelligence

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3 LPS22HH FIFOMode

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

Kys 3. Click OK °
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Lab2 — Configure the MEMS |

1. Expand Additional Software and select the X-CUBE-MEMS1

| el nfig ::
" File Edit Mavigate Sesrch Project Run: Window Help
2- CheCk both- ] - E R B -R - @@l Bl Ero | @ Qulckﬁciﬁsifﬁ‘@]mf*k
Board Extension MEMS ©p 5 =0 @ =a

Clock Configuration Prajec
Additional Software ~ Pinout
STWhcroglectromes X-CUBE-MEME1.6.1.0 Mode and Carfiguration

Device Application &

~ [ Lab2
> [l Includes
> = Drivers !

3. Configure Platform Settings 4o ey [TIE————" oo (B

. . ] E L";a _ . , Device Application ;:j;fa;j: -
Lab2ioe nalog D532
as In picture e ,

[& ST™M32L476 Timers > Configuration ‘

= System view

Uatagories

>_osc_out

‘Resst Configuiation

Connectivity >

@ Paramstz|

Settings [ PSR SEitinie

Multimedia ~ ~ |  Platfarm proposal
Application
p
Secumyt Name IPs or Components Found Solutions 12C Addr STt
2047
Computing > MEMS_INT_PIN_A [GRIO-ExXTI - | [PE10 - | H - LOFF
Middleware
BSP
Adaiioni § Name IPs or Components Found Solutions  [2C Addr  BSP A \qppr ¢ [0
BEP BUTTON GRIO.EXTI ~ | |PC13[B1 [Blue PushBuiton]] ~ | BSP I
L7 STMicroelech ‘1 ‘ | B I | -
b BSP USART [USART-Asynchionous | [USART2 v |BsP.ct
&
BSP LED [GRIO uiput v | |PAS [LDZ [green Led]] «|BSP. Ct %' El
IKSO1A3 BUS 10 driver [2C12C ] flect ~] ©  BSPAH %
k| £l
"

m ) i | | O ) _ ] il
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Lab2 — Configure the MEMS library

- Platform proposal

~Application

Name IPs or Components Found Solutions 12C Addr R

MEMS_INT_PIN_A |GPIO:EXTI ~| |PB10 2 & (el 1| I

=

sonfiguration Project Manager Toals
Additidhal Software  Pinout

- * F T
ES F' icroelectromcs X-CUBE-MEM21.6.1.0 Mom’anﬁ Configuration £ Pinout view == System view
P Maode

Name IPs or Components Found Solutions  12C Addr  BSP £ ="

ication

BSP BUTTON |GPIO-EXTI v | |PC13 [B1 [Blue PushButton]] | BSP_Ct

Configuration

atign

BSP USART |USART -Asynchronous | [USART2 v | BSP_ct

ttings [N FSHRIR SEltiAGE

BSF LED |GPIO-Output v | |PAS [LD2 [green Led]] v | BSP_Ct

IPs or Components Found Solutions 12C Addr

IKS01A3 BUS 10 driver [12C-12C v | |l2c v| BsP_Bl f =

Name '.,Igs or Components Found Solutions  12C Addr  BSP /

e
|BSP BUTTON GPIO-B v | IPC13 [B1 [Blue PushButt ~ | BSP_Ct
L7 STMicroeleci lu m.'. C fatliFiapudDlion] [ =

& o
BSP USART |usART Asynchronofse 4| [UsART2 v |BSP e
Ll

A
BSP LED GPIO:Qutput }Pﬁ?_«ﬂ.ﬂwreen Led]] v | BSP_Ct
IKS01A3 BUS 10 driver [l2C:12C ] fzc1 o, .0 BsPB

Lys
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Lab2 — Save the project

1. Click the save button ['ﬁ']

This action will generate o s e s o —
the source code of this lab e B8N BISE BB o 2n L0 ikl L

Bg < Clack Configuratian Praject Manai
o Lakd
1 Labl Additicnal Software ~ Pinout
~ m Lab2

> STMicroglectromes X-CUBE-MEMS1.6.1.0 Mode and Configuration 1F Pinout view System view
5 il Includes e ——

07\,_.
| R | |

A

S s
,\ i S:r'tu System Core 7 Board Extension MEMS  PushButton]
G i : ) = oscaz N
»Erlne ) Devioe Application :

(2] Leb2.ioe Analog > 08C3Z0UT

STM321L476 = . lcC_osCN [P

B STMBLTE | Timers >
. 'Resst Configuration
Connectivity  ~ !

S_OSC_ouT

Platfary Settinge

Multimedia > |  Platform proposal
Application
?
Secumyt Name IPs or Components Found Solutions 12C Addr B
2047
Computing MEMS_INT_PIN_A [GRIO-ExTI - | [PB10 - H LaFF]
Middleware
ASP
Additional § Name IPs or Components Found Solutions  [2C Addr  BSP A} qapr ¢ [T
= BSP BUTTON [ario EXTI | [Pc13 [B1 [Blue PustButton]] | BSP Ct
.7 STMicroelect
- BSP USART [USART-Asynchionous | [USART2 | BSP.Ct
&
BSP LED [GRIO Qutput v | |PAS [LDZ [green Led]] | BSP. Co %' ¥
r IKS0143 BUS 10 driver 12C-12C v | |zct v] 0 BSP Bl %
Y/ — — LI




Lab2 — Code Editing ===

1. Expand Src in folder Lab2

. =
2. Double click on main.c e
B Rl NI o, e T o= 1 I 1 (I U= = I | gwucms;‘@w@g%__
I, Project Explarer 53 = 8 [[Miso2iec. | [g maine &I =]
k- 1 |/* User cobE BEGIN Hesder */ 7S
-
€3 Lsb0 g
& LabT A
w [ Lab2 5
o [l Includes &
» (3 Drivers ol
v a8 5re 2 - i Copyright
> @ app_mems_int_pin_a_interf . 4. ¢/ canteryefhzs
» [ app_x-cube-memsT.c s
y E] main.c - ware component is Ticensed by BSD 3-Clause Ticense,
= ense’ ; You may not use this T T in complianc the
[£] =tm32Mi_hal_msp.c 2 Htat x h' } b
=y £ " You may obtain a copy of the &
» | stm3dieitc = pEEnsolUrce. ar Sh-3-Clause
o 1 stm32le nucleo bus.c - ¥ e a s
o [ sysealls.c 17 A N N N TN TR TN TEEAETE N T T R RS €T
(€] =ysmem.c 18 =/
3 I_ﬂ‘ system_stm3214i.c ?: /™ USER CODE EMD Hesi %
o 28
> L—' Startay 21 R Inpllifes e ~f
» B Inc 22 #include "main.h"
m Labl.ioz #include "spp_x-cube-memsi.h"
[ta STM32L476RGTX_FLASH,Id B
& STMI2LATERETH_RAM.IH Privats inciudes —--------- T Tormeesessemooseesoooeseo oo "/
= USER CODE BEGIN Includes */
USER CODE END Inclodes =
Priy fypedef s e ty
BEQIN PTD "/
/* USER CODE END PTB */
BEGIN P */
v
< >
| Writable Smart Insert T3




Lab2 - Compiling

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compilation should terminate o S e e

th O dO . e P L T, SO -V R - vt ey SN | Quick Access| | [ | B Q4
wi errors and 0 warning St - - e S——
=l = i BEGIN Hesder */ ~
€3 Lsb0 E
0 Lab?
v I Lab2
+ 4 Binaries
» il Includes
. (2 Drivers
w (2 Src
y @ app_mems_int_pin_a_interf
) _‘|£| app_t-cube-memsl.c - re component is Ticensed by ST under B5D 3-Clause
rF] et ense”; vcuhma_\t not Wse ‘:h;i file except in complianc
[8) stm32Miec_hal mspic . You may :_.ca_nj c?p_v of iiE L
= ¥ PEEnsoUrce.arg -3-Clause
v [ stm32lec itic .
.+ [6] str32iies nutieo_bus.: e e S e R RS e S N TSR e TR e e TR R e
[£] syscalls.c 18 =
3 I_ﬂ‘ sysmem.c ;? * USER'CODE END Header "/
o [ system_stm3Zidiocc 5 /=1 2]
» (2 Startup #include “main.h"
- = Debug #include "app_x-cube-memsi.h"
» [ Inc w
[ LabZioc
STM3ZLATERGTA_FLASH.Id E] Console 33 & % ]
o STM3ZLATERGTH RAM.IA 3
- COT Build Console [Lab3]
FINISNET DULLOINg targei: LabZ.eLiv A'
arm-none-eabi-size  Lsb2.elf
arm-none-eabi-chbjdump -h -5 Lab2.elf > “"LabZ.list"
text data hss dec hex filename
47292 328 2536 45148 basc Lab2.e1f
Finished building: default.size.stdout
Finished building: Lab2.list
17:808:23 Build Finished. & errors, @ warnings. (took 19s.872ms)
'l v
< 2> < >
-augmented | Writsble Smart lnsert | 19:27
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Click on the bug "ﬁ'* to begin debugging

Lab2 - Debugging

pace | - Lab2Seefr

Select

Fife Edit Source Refactor - Mavi Project ‘Run Windew Help
Tmm32 INCU C/C B R S - K- BiEiEiem s  - s -l@ Q”'("ZAE‘EEEiEﬂll@.G'w
S ++ pp I Project Bxplarer = B [[lebiec | [g mainc & Sag
(=] 3:‘ = 1 /* USER CODE BEGIN Hesder 1| Lo
3 Lshd &, B s
. B Labl Select a way to debug 'Lah2'!:
i Lab2
( ;IICk OK VE;&: Binaries cemmssssssssescassasd | [Elkocal C/C++ Application sssEmsessaes
> ) Ty
- * fiatrentian [TsTMaz MEU ¢/ce+ Application
. (2 Drivers .
w [ Sre -
s 1€ ‘app_mems_int_pin_a_interf s
o € app_t-cube-memsl.c -
> gl main.< . vou may cbtain
5 [6 stm32ec hal msp.c . P
g stm32Mec itic .
+ [6 stm32o nutlen_bus.e i i N | ——
[£] ‘=yscalls.c 18 =) . T
» [Bispmane ;f /™ USER/CODE END Header =/ 32 MCU C/C++ Application
3 (€] system_stm32iic :{ /o tnelides —coomemeee 0 N af
» (5 Startup 22 #include "main.h"
- (= Debug #include "spp_x-cube-memsl.
> [= Inc ~
m Lablioc
STIM32LATERGTH_FLASH.Id 3 =1 ik | e
FFME’MTGRGTX_RAM i E] Console 12 @ oK | | Canest | LA .| | | MmBEB-M~=0
2 1 ! :
: - COT Build Console [Lab2]
FINI5Nea DULLOINg Carget: LabZ.er =

arm-none-eabi-size  Lab2.elf

arm-none-eabi-ebjdump -h -5 Lah2.elf > "Lab2.list"
text dats bss dec hex filename
42292 328 2538 45148 b#5c Lab2.elf

Finished building: default.size.stdout

Finished building: Lab2.list

17:80:29 Build Finished. @ errors, @ warnings, (tock 19s.872ms)

| wiitable | Smart Insert 19:27
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Click OK

Lab2 - Debugging szm

E workspace 100 - Lsh 2 Se/main

Fife Edit BSource Refactor -Mavigate Sezch Prog

CTITIE £
TIE2CubelDE

Edit launch cenfiguration properties

[uekreee] | | B I
=

~

E
M

| B-b-="0

HrEn S-S @iei e
I, Project Explarer 53 = s !
s v 1
— B35 : Mame: [ Lab2.elf
e 3 = n 7 = e =
B LabT : .LLZLMI # Debugger| Startup | 1, Source| 71 Commen |
~ T Lab2 5 * 8| | ¢/Cr+ Application:
» 44 Binaries 5 9 T -
s B Inciuds 7 | Debug/Leb2 eff | | Search Project.,. | Browse:. |
» (3 Drivers s = .| Projec
(5 Src o 16 = a1 ‘LBBZ || e |
s [€] app_mems_int_pin_a_interf . = -
o [€] app_s-cube-memsl.c *TH Build (if required) befare launching
o = i
> [¢] maine - 14| Buld Configuration: |Use Active: =
o €] stm32ldec hal msp.c -
o (6 stm3Zie itic . () Enable-auto build () Disable auta build
s [€] stm32Miec nueten_bus.t 17 “==4 || @ Use workspace settings Confinure Worls=pace Settings...
o [g] syscalls.c LA =/
> (€] sysmemic ;? /= usk
__- @ system_stm32idiosc ;]. /* Ind
» (5 Startup 22 fHncly
= Debug 25 #ncly
» = Inc 24
LabZ.elf launch
m Labioc B Console 12
STM32L4TERGTH_FLASH.Id R
b uild Consg
[ STM32L47BRGTX RAM 1A b i B
arm-none-eab|
Erlﬂ‘ﬂﬂnE—EEb
text d
42292
Finished buil
Finished bui
17:88:2% Bui | Reved | ‘ Aﬂ
< 5| & | {'_:_-‘:'J oK | | Caneel




Lab2 - Debugging szm

1. Code start at the first line of the main function

TM32CubelDE

. 1l g v
2. CIICk play button File Edit Source Refactor Search Project Run  Window Help

h d =% (il S ST 0 A T = 0 S e S e e [~y = Quick Access| || 19 | B [ 4R
to run t e CO e ) Project Explarer = 3 [dlshice [g mainc £3 SUOS eV %R ALE MM L = =8
& %) T = int main(void) A =Nl

~ [T Lsb2:eff [STM32 MCU Debugging] 7 USER  COBE: BEGIN1 b7 Name Type Value

~ (2 Lab2.elf [cores: 0]

w f® Thread #1 {main] 1 [core: 0] (Suspended
= main{) =t main.c 77 800780

ol C/ST/STM32CuUbelDE_1.0.0/STM3ZCuUbelDE)

sl ST-LINK {ST-LINK GDB server)

/* USER

/* Reset of
HAL Thit();

END Init "/

the

SystemClock Config();

J/* USER CODE BEGIN SysInit ™/

/* USER CODE EMD SysInit */

* Ink 11 canfigured peripherals */
MX_GPTIO_TInit();

MX_MEMS_ Trit();

/* USER CODE BEGIN 2 */

/* USER O END Z ¢
J* Trfinite lann * b
< >
El'Console |3 1l Registes [ Problems (0 Bescutables

=gt sole. {J Memo =0
HHmea-o-

Lab2.ff [STM32 MCU Debugging] ST-LIMK (ST-LINK GDB server)

Download verified successfully

) /4

.augmented

| Writable Smartlnsert | 77:1




Press User button (blue) on
Nucleo board

Lys

augmented

After testing close Tera Term
by clicking X

Open Tera Term to view the output

.

%

File it I tor  Mavigate F
= | b | w | W
% Debug £ t =

O

v [ Lab2.etf [STM32 MCU Debugging]
v {F2 Lab2 &lf [cores: 0]

1 Thread £1 [main] 1 [core 0] (Running]

sl Ci/ST/STM32CubelDE_1.0.0/5TM32CubelDE

gt ST-LINK [5T-LINK GDE server)

Bl COMIT - Ters Term VT

4 Al

LebZioc [€] main.c 5

int main{void)

File Edit Setup Control Window Help

FIFO INTERRUPT: THRESHOLD

LPS22HH starts to store the data into FIFO...

5 samples 1in

Started downloading data from FIFO...

FIFO.

[DATA ###] PRESS TEMP
1] 1016.21 +23.48
1016.2} +23.48

FIFO download

iress USER button to start the DEMO...

17 +23.48

.18 +23.48

.17 +23.49

completed.

Cownload verified successfully

Writable

Smart Insert

ikl

e o B
Type Value
HE 2~
~



1.

Click stop button to interrupt the debugging

Lab2 - Debugging szm

1elDE

File Edit Source Refactor Maviga

Y | e | b

#D.ebug T Dy Project Eplore =5
-'l '.-;li'9 =

v [ Lab2.&ff [STM32 MCU Debugging]
v (B Lab2.elf [cores O}
1® Thread =1 [main] 1 [core: 0] (Running)
o] ‘C/ST/STM32CubelDE 1.0.0/5TM32CubeIDE/
il ST-LINK [ST-LINK GDE server)

Project Run  Window Help

BEGIN 1 */ Hame

/* USER CODE END 1 *f

MU Cenfiguration-—=-r———=r————e e

/* Reset of all periphersls, In
HAL Tnit();

/* USER CODE BEGIN I

nit */

D Init =/

* Configure the system clock */
SystemClock Config();

/% USER CODE BEGIN SysInit */

HX_GPIO_Tnit()
MK_MEMS_Tnit()
/* LsER cOpE 8

GIN 2 %/

/™ USER CODE END 2 */

/= Infinite lcop */ Y
< >

B Console 53

Searct =
aHEEE 2K

LabZ elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server)

Download verified successfully

| Writable | smartinsert | 7721




1. Right-Click on Lab2 project

2. Click on Close Project

Lab2 — Closing the project

File Edit Source Refactor Mavigate Search Project Run  Window Help
-G B--BiRiGi@g-a8-H-C-iHh-i@If-d@EgibL-fl-2G~3-0 Quick Access| 1| 7 | |Fig [ 4%
i) Project Bxpiorer 52 S0 [Smainc £3 [5) startup stm 3247 S0 | B OuifineET (9 Bulld Ta. =
_ =] :‘; - 57- int main{void) ~ = laz W .BE: o ¥ =
LE Labd /* USER (DDE HEGIN 1 =/ & rrainh
U Labl u appx-cube-memslh
~ ’m ke “SER CODE END 1 *f +  SystemClock_Config(void) : voud
s ¥ New 2 £ MX_GPIO Initivaid) - oo id
> & Go Inta o ©  mainfveid) ; int
= T ConfiEUrEEOn e /
> E ® SystemClock Configlvoid) : void
O in New Wind A
v inidrideaihlivi o erdls, Imitializes the Fiash irterface and the Systick. o & MX_GPIO Init(void) : void
B Copy Ctrle e Eror_Handler(veid) - void
Jiy Fme GtV ken cope seemn Tnit */
H Delete Delete
Source 3 B Tudt ™/
Move.. lﬁf'igure the system clack */
Rekiie: £ mClock Config();
FS— kr\- COUE BEGIN SysInit */
| Export. ER copE
Build Project e all configured peripherals */
Clean Project ro_ it (s
45 Tnit():
FR (DDE BEGIN 2 */
ER CTODE END 2 */
Close Unrelated Project
Finies = =
Build Configurations: > < >
e P ) s B Console £7 [T = O (5 BuldAnsyzer 57 = S ® T=0
Index * ey
L &Y B SIS ™ B Lab2elf - /Lab2/Debug - May 1, 2019 1:21:45 PM
Run As » 32.elf [STM32 MCU Debi 1] ST-LINK (ST-LINK GDB —
o il STMAS ehuggingl (ST-LINK 68 server) Memory Regions  Memory Details
4 Debug Az » A ) . =
o 5 Bction lost. Region Start address End address Size Free
1 3 = FiEf FLASH 0xDB000A0D 0%05 7100000 1024 KB 80,
m =
= RAM2 10000000 010008000 2KE 2K v
i Compare With 3 . v < >
- Restore from Local History...
Flkabz ~
Generate Cade
WE BuaEhe R ARk



Goals:
» Configure a new project using X-CUBE-

LAB3 Confgn
« Configure LSM6DSO accelerometer

embedded step counter
» Enable interrupts in STM32CubelDE

Lys

life.augmented



LSM6DSO

Accelerometer + Gyroscope Inertial Measurement Unit

* 0.45mA power consumption (normal mode) Lowest power consumption IMU > battery saving

Accelerometer: 0.05mA, Gyroscope: 0.40mA

. Auxiliary SPI typlcally used for OIS / EIS or Design FIeX|b|I|ty and cost optimization
closed loop control; I3C Interface

» 9kB equivalent FIFO Memory for local data System power saving
storage

 Finite State Machines (up to 16)

 Digital Features

Free fall
Pedometer 2.0
« 6D/4D Sl
r  Tilt detection 1
,’ » Tap/ Double Tap LGA-14L .

life.augmented (2.5x3x0.83 mm)



1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel

life.augmented




Lab3 mrm

1. Project Name Lab3

|BE STM32 Project O

— 'l y
" L] ] ‘
2. Click Finish Prlect seue |
: Selup STMER preject BE il flree-D -0 [ovickAeces] || g5 | [REIE 4 |
|
S0 | B OuifineET (9 Bulld Ta. = |
Project Name: Labi{ ‘ 5 =
An outline is not available.
[4] Use default location
Lo G Users/michacl galizl1/STMZ belDE/workspace 1.00 | [Beowszil
Options
Targeted Language
@Cc O
Targeted Binary Type
(®) Executable () Static Library
Targeted Project Type
®) 5TMz2Cube ) Empty
@ | <Back | Ne> | | cancdl
T
|
- k: El Console £3 [T Fr =5 = O | BuildAnalyzer 33 = o =TE g
EXR BEEE MDD
et RS ST M bl DR ST ANK O S| e s Ty
Region Start address End address Size Free

Debugger connection lost.
Shutting down...

' v
’ < 2
< > < >

life.augmented 0items selected i



1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘

life.augmented

= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
€ >



Lab3 — Configure the 12C bus

1. Left Click on PB9 and
select 12C1_SDA

File Edit Mavigate Sesrch Projet Run. Window Help
M>HRB RS -Bi@if-ig =i~ fl~ta G- Quick Access I = [E]m:tk.

2. Left Click on PB8 and e 8 [T = ,

Pinout & Canfiguratian

& Labd
I I 2 1 L 0 Labl
sSelec & 2
~ [ Lab3
> il Includes
> [ Drivers
5 2B Sec System Core ?
5 2 Startup
» 2 Inc Analog >
m Lab3ioc
|5 STM32LATERGTI!  Timers 3
[:S,: STM32LATERGTH |
Connectivity > . =
B1 [Blue PushButton] 13
Multimedia > RCC_DSC32_IN
RCC_08C32_0UT
Security >
- RCC_OSC_IN
Computing 4 RCC_0SC_OUT i
Middlsware ’

STM3ZL4TERGTx
LQFFB4

life.augmented




Lab3 — Configure the 12C bus

1. Expand Connectivity tab and check 12C1

2. Select2C in [2C1 Mode =502l o ]| | B
and Configuration S e e a:

=
@ Labd -
1 Labl Additlonal Software ~ Pinout
I Lab2 w Sota )
Vm Lab3 12C1 Mode and Configuration System view
3. PB8 and PB9 should S (-
. > [ Drvers
3 2 Src Systam Core >
5 [ Startup
NOW Decome green g4 _ ;
m Lab3.ioc
& STMIATERGTX!  Timers 5
[T STM3ZLATERGTX|
Connectivity ¥
a ‘Blug PushButtan]
EAN RCC_0SC32.IN
1202 CC_08C32_0UT
[2C3 RCC_0SC_IN |PHO- |
el I TR c_osc_our [fk
QALY Resel Corifigurativn
S0MMCH
@ 8PN
SRz
SPI3
SWRMIT
UART4
UARTS STM32LAT6RGTx
USARTH LOFP&4
/ LUSAHT ~ Timing configuration '
USART3 [2C Spead Standard Mode
‘ , s OTG_FS 12C Speed F._ 100 .
’ Rise Time (ns)0 )
< > - Jim !

life.augmented




1.

Lab3 — Configure LSM6DSO

Left Click on PB5 and
select GPIO _EXTI5

life.augmented

File
i = T

T Project. 2 = O

& Labd

O Lab

O Lab2

~ [ Lab3

> il Includes

> [ Drivers

» [ Sre

5 2 Startup

y = Inc
[E Leb3ioc
Lf. STM3ZL4TERGTA |
te,: STM32LATERGTH |

Edit Mavigste Sesrch Projet Run: Window Help

Ml U R SRR SR R
[ "tab3ioc 52

Pinout & Canfiguratian

Additlonal Software

Catagofiss |
System C.. >
Analog b
Timers >

Connectivity
CAN1

& 1201
2c2
12C3

LPUARTA
QUADSHI
SOMMCT
@ 8PN
SPi2
SP13
SWRMNA
UARTZ
UARTS
USARTH
# USART RCC_OSC32_0UT
USARTI
UsB oTs.

B1 [Blue PushButton]
RCC_OSC32_IN

RCC_OSC_IN

interrupt

Quick Access) I E ‘ [E] m#
=00

arig

~ Pinout

{EE Pinout view System viaw

A

Rezet_State
COMP2Z_ouT
12C1_SMBA
LeD SEGS
LPTIMT_IN1
SAl1_SD B
SPI1_MOS|
SPI3 MOS|
TIM16_BKIN
TIM3_CHZ
TSC_G2 102
UARTS_CTS
USART1_CK
GPIO Input
GRID_Dutpu]
GPID_Analog
EVENTOUT




Lab3 — Configure LSM6D

Check NVIC in tab
System Core

Select NVIC in NVIC
Mode and Configuration

Enable
EXTI line[9:5] interrupt

File
i S = =

& Labd
O Lab
O Lab2
~ [ Lab3
> il Includes
> [ Drivers
> [ Sre
5 2 Startup
¥ = nc
Lab3lioc
i STM3IZLATERGTA |
‘:‘1, STM32LATERGTH |

il = |

Edit Mavigste Sesrch Projet Run: Window Help

b Quick Access) 'I =] ‘ [E] m#
=i

Rl S D Bl e G S|
[ "tab3ioc 52
Pinout & Configuratian g
Additlonal Software
NVIT Made and Carfiguration

Catagofiss

System Core v

- Priarity Group

a
oits for pre-emption priority 0 bits I

DMA
e ] Search |

IWDG

Nan maskable interrupt
I Hard fault interrupt

TSC .
WIWDG | Memory management fault
| Prefetch fault, memory access faull
Undafined instruction or illegal state
Analog 5 ' System senice call via SWi mstruction
Dehug monitar
|
Timess | Pendable request for system semvice

Time base: System tick timer

| FVD/RVM1/PYMZIPVM3/PVIVA inter..
Flash global inferrupt

I‘RCC .g\obal mterupt

Connectity >

Multimedia > g
'Elﬁ'f lin2[3 5] interripts

Security > | 12C1 event intermupt
12C1 efror interrupt

Complting 5 | USARTZ global intarrupt

EXTI line[15:10] interrupts

Middleware > | FPU global interrupt

NVIE Intenupt Tabl

DofNodAdfjODEREeEaEal

®

G odcaacaoaoa s

oo aa

i Pinout view

RCC_OSC_IN
RCC_0S5C_OUT

O interrupt

= Systam view

STM3ZL476RGTx
LQFPe4




1.
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Lab3 — Select the MEMS |

Click on

lbrary

Additional Software

™

File Edit

MNavigate

i =W - R =B N S SR

=

T Project.. 52 g

& Labd
O Lab
O Lab2
~ [ Lab3
> il Includes
[ Drivers
22 Sre
2 Startup
= Inc
[E Leb3ioc
E‘ STM3ZL4TERGTA |
[ STM3ZLA7ERGTX |

v W

-

Search  Project

Configuration Teo!
Run  Window Help
v 2 | @

[ "tab3ioc 52

B @ Coi oroaion

System Core |
. Priarity Group |-1 bits for pre-emption priority 0 bits £ I

| EXT! ling[15:10] interupts
| FPU global interrupt

w New EEEE—o
e e

h | Nen maskable interrupt i}

. TS0 * Hard fault interrupt n

WWOG | Memary management fault a

| Prefetch fault, memory access faull ]

Undafined instruction or illegal state a

Analog 5 J System service call via SWI mstruction o

= - Debug moniter 0

Timess y | Pendable .requast for system service a

| Time base: System tick timer a

Gomsatiity. b | PVD/PYMIPYMZPVMIPYMA inter.. [T 0

| Flash glabal interrupt [m 1]

Multiriedia 5 JRCC_ global mterrupt ] 0

| EXTH liné{9:] interupts: a

Security > 12C1 event intermupt O 0

12C1 arror interrupt | a

Computing > | USARTZ global interrupt O ]

] a

O a

Middleware >

Pinout & Canfiguratian Fr

L% Pinout view

B1 [Blue PushButton]
RCC_0SC31_IN
RGC_0SC32_0UT
REC_OSC_IN
RCC_OSC_OUT

Quick Access| || 9 | B [ 4

=

=

o e

2|2 |
VBAT = i
|PHL- .
PHI-.

[ ¥




Lab3 — Select the MEMS library

WX Additional Software Components selection

| Filters. [l

Pack Vendor ‘.“’ v & STMY-CUBE-MEMSIMEMS 610 Board Extension Iivstallad
— - 4 EX . IMEMS = = . |
Ghack/nchesh Al H-CUBE-MEMS1/MEN 610 Board Extension [KS01A2) =] ISt

¢ EX-CUBE-MEMS1MEMS 6:1.0 Board Extension KS0143/ IKS(
[ &TMigroelactranics -
> ® STMA-CUBE-MEMS1MEMS. 810 Heard Component {natallad

Software Component Class i

Chech/Uiekack all

O Artificial Intelligence

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3 LSM6DSO Pedometer

) PacliBundle: | Pack Varsion|  Class [ Pack Action | GraugiSubgroun| Selsction
. . ~ @ STMX-CUBE-MEMS1/Application 6.1.0 Devica Installad
Saarch =
I « EX-CUBE-MEMS1/Application 61.0 Devos Application |H-xSU1A37LSMGDSOiPedumet
Q | > ® STMX-CUBE-MEMS1/MEMS 6.0.1 Board Extension
eX p a n d tre e > ® STMX-CUBE-MEMS1/MEMS 601 Buoard Companent Iristall® l

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

Kys 3. Click OK °

life.augmented ok




Lab3 — Configure the MEMS library

1. Expand Additional Software and select the X-CUBE-MEMS1

2_ CheCk both: ‘FIIE E m\gfte Se.-arch Prt:;jectlﬂun -W'nndov«i .Help " :
Board Extension MEMS S 5 "Euli,:;j”' e D”"““b”ﬁ‘ﬁi’;‘

Device Application S[-“‘E

~ [ Lab3

> @l Includes

3. Configure Platform Settings ol ey [ T——

» [ Sre

STMicroalsctromes A-CUBE-MEMS1.6.1.0 Mode and Configuration

! {E Pinout view

A

5 2 Startup Device Application

as in picture A

STM32LATERG|  Timiers >
|5 STM32L476RE

Corsatiig ) Configuration
Resat Configumtitn 1 Bl Pk D]
Multimadia g | Roc escm N |
| ® Paams 5 | @ Flatform Sattings e ——
Security > | Platform proposal rec oo m oo
- - RCE_OSC_OUT
Apphcation -
CUmputmg 2 Name IPs ar Components Found Solutions 12C Addr
Middleware > MEMS_INT_PIN_A [GPIO.EXTI ~ | |PBs ~]H
Additional Software ¥ BSP
- Name IPs or Companents Found Solutions  12C Addr  BSP,
gificiosdimoies BSP BUTTON [GPID ExTI ~| [PC12[B1 [Biue PushButton]] ~ | BSP_C
] usaRT T |1 -
BSP USART [USART Asynchronous ~ | [USARTZ | BSP_C 2 10 L
BSP LED }GPID Qutput v ‘ |PAS [LD2 [green Led]] w | BSP_C B g
] :
IKS01A3 BUS 10 driver |2C:12 v | fizci v 0 BSP B B =
K’ ’ Looa .

< > 7 pr—




Lab3 — Configure the MEMS library

+Platform proposal

~Application
Name IPs or Components Found Solutions 12C Addr =
MEMS_INT_PIN_A [GPIO-EXTI v| |pBs v |H il
P =
L € guration roj ge T
-BSP Additional Software ~ Pinout
STMicroalsctromes X-CUBE-MEMS1.6 1?&Mude and Configuration ) {£F Pinout view == Bystem view
Name IPs or Components Found Solutions  12C Addr BSP . Mais N
d Extension MEMS
BSP BUTTON GPIO-EXTI ~ | |PC13 [B1 [Blue PushButton]] v | BSP_C [ scain
BSP USART IUSART -Asynchronous  ~ | [USART2 v |BSP_C —
Configuration
BSP LED IGPIO-Output v | |PAS [LD2 [green Led]] v|BSP_C — § i
- 195 atform Satihys EC_BEC3 OUT
REE_0ST_IN |
IKS01A3 BUS 10 driver [12C-12C | l2c v | 0  BSP.B e
IPs or Components Found Solutions I12C Addr
_PIN_A [ePi0:EXTI ~| |PB5 v|H
L \ 4,
TEra,, . Additional Software ~ BSP Ta,
Taag, . Yo,
Tua,, Taa, - Name IPs.dngTpunenls Found Solutions  12C Addr BSP.
LIS e ¥ > a
frtraa.,, aay gificiosdimoies |BSP BUTTON leroEm " '.,.: | [Pc13 (B1 (Blue PushButten]] | BsP.Cl| . i
Ny, P— = -
rreeaa,,, . }asp USART [USART Asynchianous | 1050gT2 ~|BsP_c ;
L - < LY y
"traa,, ve }asp LED [GPIO Output v| [pas LD2 (gr%!htw v|BsP.c E, #
LR ] -, | =
"-..--..,_ KS01A3 BUS 10 drver izcazc ~] [zc1 v] .ﬁ'n.rgsp_s i =
> /4 el s a I oa o
< > e 00000 e
life.augmented :




Lab3 — Save the project

1. Click the save button [Iﬁ']

guration Tool - STM

This action will generate o

the source code of this lab e A A R atend 2 B

B%

& Labd . -

& Labl Additional Software ~ Pinout
& Lab2
~ [ Lab3

> il Includes

-6, |
:‘ f gr'c“"eri St Goie 3 Board Extension MEMS
b

System viaw

STMicroalsctromes A-CUBE-MEMS1.6.1.0 Mode and Configuration | {£F Pinout view

A

5 2 Startup Device Application
» = Ine Analog »

[E Leb3ioc

STM32LATERG|  Timiers b3

[T STM32L476RG | i
Connectiity >
Resal Configurmtidn

Multimadia
| a ® Flatform Satlings
Security > | Platform proposal
- Apphcation
CUmputlng 2 Name IPs ar Components Found Solutions 12C Addr
Widdleware > MEMS. INT_PIN_A [GPID:EXTI -e_\ |PBs J| H
Additional Software ¥ BSP
- Name IPs or Companents Found Solutions  12C Addr  BSP,

gificiosdimoies BSP BUTTON [GPID ExTI ~| [PC12[B1 [Biue PushButton]] ~ | BSP_C

BSP USART [USART Asynchronous ~ | [USARTZ | BSP_C

BSP LED |GPID Qutput v \ |PAS [LD2 [green Led]] w | BSP_C

‘ , ’ 150143 BUS 0 driver |2C12C v fizci v 0 BSPE
< > _—




Lab3 — Code Editing s=m

1. Expand Src in folder Lab3

2. Double CIICk On maln.c File Edit Source Refactor Mavigate Search Project Run  Window Help
SRR B S T s PR RS IR R R lowes Access | g5 | 5 00 4

=

i) Project Expiorsr 12 = mlab?.ioc [} mainc 4 =
= 1 /* USER CODE BEGIN Header */ i
& Labo NP PO ————
O Lab PO
o Lab2 5 =
~ [ Lab3 £ =
> il Includes ! - otiention
> &8 Brivers - * <h2x<center>Beapy; Copyr 9 sTHMicroelectronics.
~ [ S 19 * all rights reserved.</
> E| app_mems_int_pin_a_interf 11 .
2 » [£) app_s-cube-memsl.c 12 software component is by ST under BSD 3-Clause licenss,
5[5 maine tz . t|:IE "Licehse™; ‘f‘aut:a‘:' not Uss thll_;l ﬁi:z e)-::.ept_lrl compliance with the
[ 14 * Liceriss. You may obtain -a copy of the License st
. I
> 1) stmid2ioc hal msp:z 15 . apensource.org/licenses/BSD-3-Clause
5 L strm32ide ite 15 .

5 [f stm32i40 nuclec_bus.c

5 (8 syscallsc

>[4 sysmem.c

[#] system _stm3zibece B L T ey
> (& Startup #include "main.h™
= Inc 23 ginclude "app_x-cube-msmsi.h"
[d Lab3ioe 24
[T STM32LA7ERGTX_FLASH.Id 5
|G STM2Z2LA7ERGTA_RAM.Id ==

/* USER CODE END Header */

v

7

USER COBE ENMD Tnclud

4

= Prdvare: tpedel e e O
* USER CODE BEGIN PTD =/

USER CODE END FTD =/

1 priva

/* USER CODE BEGIN PD */
{/* USER CODE :END PD =/

Pyt MACE /3

a1 /= USER CODE BEGIN PH *
42 v
< >

ife.augmented | Writabe | Smartinser | 1:1




Lab3 - Compiling s=m

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compilation should terminate e s

th O d O H I B~ ~RBi@ik-i@mg-dH-F oG-~ 0 ek rcces]i| g5 | 7 [ 4
WI e rro rS an Warn I n g i) Project Bxplorer 11 = T  [§tebliac [} mainc 34 =1m]
&, 1 * USER CODE ~
- = 28
& Labd -
O Lab1 2
2 Lab2 5
~ [ Lab3 5
» 4 Binaries N S
> Includes 9 * <h2s<center>Beepys STHicroelectronics.,
» |22 Drivers 19 * a1l rights reserv
v (2 Src .
» [# app_mems_irt_pin_s_intert . sftware y ST under BSD 3-Claus e
» [4 app.x-cube-memsl.c . except in compliance with the
5 | mainic =
) stmi32ko hal_msp.c :
» (6] str32Mo it
v [6 stm32Monucleo bus.c "
» [ sysealls.c * USER COD! eader */
’ @'sysmem.e : B i 11T
> [e] system_stm3Zldenc #include "main.h’]
» [ Startup finclude "app_x-cube-memsi.h"
» [z Debug 2
y = Ine 28 Ve
I 3
2] Lab2ioc = e
STM32LA7ERGTX_FLASH.Id 28 /" USER CODE END Includ v
|5 STM3IZLATERGTA RAMId
B Console & 3 ¢
COT Build Console [Lab3] -
41592 368 2288 44232 accd tab3.elf o
Finished building: default.size.stdout
Finished building: Lab3.list
14:26:57 Build Finished. ® errors, ® warnings. (took 12s.264ms)
'l v
< 2> < >
-augmented | Writable | Smart Insert 22:18




> /4
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Click on the bug "ﬁf* to begin debugging

Lab3 - Debuggi

| [ works

File Edit

Select | |
STM32 MCU C/C++ App =Ml B @v&-i..j.ﬁa_.;

o .ijcct Explorar 73

Refactor

Mav

Source

I%Labu B% -
Click OK S oo

T Lab3
> 4 Binaries
> [l Includes
> [ Drivers
w (B Sre
> [ app_mems_int pin_a_interf
5 |8 appux-cube-memslc
> g mainie
5 L8 stm32o hal_msp.c
5 [ stm32dcite
5 (8 stm32Mho nucleo busc
g syscalls.c
o ] sysmemie
o [8) system_stm3Zldiaec
» [ Startup
s [ Debug
3 = Ine
[Z] LebZioc
STM32LA7ERGTX_FLASH Id
STM32L4T7ERGTA_RAM.Id

e AT

Zh  Pregect Run  Window Help

4 Il| v &l -t
[E] tab3iac @ mainc 5

7= USE BEGIN Header *

CODE

e

license,
e with the

1
SR ———

p Select a way to debug 'Lab3'

z [E]Locat C/C++ Application

7 * fstiention [STM32 MCU €/ C++ Application
E * ch2x<center>Bcopy; Copy|

18 * a1l rights reserved.</c

12 * This software component

n * the "Licehse™; You may

ia * Liceriss. You may obtain

15 -

18 -

7 i s (1

19 /= USER CODE END Feader =/ STMBZMCUL/Crs Appiication
20

21 P iInclides =" =

2z #include "main.h"

23 ginclude "spp x-cube-memsi,

24

258 /= ate includes

% cope .

7 @ ok || cance |
28 /™ USER CODE END Includes

Quick Access| ||

B consoie 7 B EE-& tE8-0-=0
COT Build Console [Lab3]
41592 368 2288 44232 accd Lab3.elf .
Finished building: default.size.stdout
Finished building: Lab3.list
14:26:57 Build Finished. ® errors, ® warnings. (took 12s.264ms)
v

| Writable

| Smartinsert | 21:61




Lab3 - Debugging

1. Click OK

| I wo 5b3/Src/main — 0
File Edit Source Refsctor Navigete Search  Projd
e | o a - Gl % - 4 Edit launch configuration properties I@l
T Project Sxplarer 12 = O [@lesblice L
B v 7* USE A
& Labd ? i :“‘ Name: “ab%jﬁ |
& Lab1 4 * 54| | 5 Main| 35 Debugge@‘smmrp‘ &y Saurce| [T Cammunl
O Lab2 5 * b i
7T Lab3 s we=e| || C/C+= Application:
» 4 Binaries 77 B Moehug/labaef | |Search Project...| | Browse.. |
>[5l Includes = .0l = -
9 h
» [ Drivers 19 | Prlek
v B Sre 11 . | Lab3 ‘ | Browse.. |
> [ app_mems_int_pin_s_intert a2 T: Build (if required) befare launching
5 [ app-cube-memsl.c & o :
5 Lf) main.c E‘; = L Buiid Configurstion: | Use Active "‘
o ) stm3ko hal_mep.c . . ) ) - o
i Enable aut: el Dizable auto build
5 [ stm32iee it 17 ss=zl c 2uto bl . Opi Elﬁ DR T
s [§ stm32Mo_nuclec_bus.c 13 Y (®) Use workspace settings Configure Workspace Settinge..
¥ Bj syscalls.c EL; /% \sE
> (B sysmeme 31 j=The
> ] system stm3Zideec 7 #Eincla
» [ Startup 3 finclul
5 [= Debug
5 Ine - p'f
£ LabZ.eflaunch o e
[&] Labdiac 28/~ USE v
|5 STM32L4TERGTA_FLASH I
l:‘l, STM32LATERGTX_RAM.IA -
E) Consale 5 b 4 b»‘l o
COT Euild Consg
41592 !
Finished bui
Finished bui
’ 14:26:57 But Revet || Apply |
' v
< > < 1 & e >
life.augmented L L Csneel x




Lab3 - Debugging sem

1. Code start at the first line of the main function

H DP 6§ workspace 1,00 -Lab3/ TTIM32CubelDE
2. Click play button Fi B e o

Search  Project Run  Window  Help
il Sl =S4 R IS de S @i e 4 ) - Flwtn G| @ [Quick Aceess) {| g2 | T [ 3%
to run the code o (bt = 0 (| o s s ST b5 w5 e o agL s = O
2 %= 57= int main(void) A HE (et T
« [} Lab3.elf [STM32 MCU Debugging] i i, e R 49 Mome Type Value
w [ Labl.elf [cores: 0] 78
w B Thread #1 [main] 1 [core: 0] (Suspended : E END 1 */
= main() atimain.c:77 (088087bc
,3 C:/ST/STMIZCubelDE_1.0.0/STM32CubelDE/
el ST-LINK (ST-LINK GDB server)
h interface and the
L]
END Init =/
f* Configure the system clock */
SystemClock Config();
g COBE BEGIN SysInit */
J/* USER CODE END SysInit ¥/
= Ini e all configured peripherals *
HX_GPTO_Tnit():
MX_MEMS_Init();
/* USER CODE BEGIN 2 *
. ! v
< >
El Console £ | Registe ble E BD £ N k= =2
B EEEE 2D
Lab3.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server)
~
Download wverified successfully
« >
.augmented | Writable | Smartinset | 7701




Open Tera Term to view the output

Simulate a walk by giving
up/down movement to the
board. Steps will be updated
after about 10 steps

Lys

augmented

After testing close Tera Term
by clicking X

e F Rur d Hel|
= | B = | 4= hide~idm 4 « - Al L (1]
% Debug & t = O |G eb3ioc [ig] main.c B3 | [Sl:startup stm3ZdThegbcs
| i== = 7= int main(void)

v [ Lab3.&ff [STM32 MCU Debugging]
v (2 Lab3.elf [cores: 0] -
1 Thread £1 [main] 1 [core 0] (Running) 1 SER CODE ERD 1
o] C/ST/STM32CubelDE = -

File Edit Setup Control Window Help

Lab3.elf [STM32 MCU Debugging] ST-LINK {ST-LINK GDB server)

Download verified successfully

Writable Smart Insert

|

Name

Type




1.

) /4
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Click stop button to interrupt the debugging

Lab3 - Debugging

1 ye|DE

File Edit Source Refactor Maviga Project Run  Window  Help
A S NSRRI T R . - S o G S Quick Access| 1| & | T [E] 4%
= O [ Let3ioc [ mainic = BV T 9 = | =
AT 57= int main(void) ~ LElE|me =
~ [[I] Lab3.eff [STM32 MCLI Debugging] :3 va ALY Name Type Value
v (F Lab3.elf [cores: O] 78
1® Thread =1 [main] 1 [core: 0] (Running) /* USER CODE END 1 */
sl Ci/ST/STM32CubelDE_1.0.0/STM32CubelDE/
o5 ST-LINK (ST-LINK GDB zerver) o
{= W Copfiguration—=s———=e e e e
£* Reset of all peripherzls, In = the Flssh interface and the
| HaL Tnit();
/* USER CODE BEGIN Imit */
= D Init =/
* Configure the system clock */
SystemClock Config();
/* USER E€ODE BEGIN SysInit */
= al
FX_GPTO_Tnit();
MK_MENS Tnit();
9 * USER CODE BEGQIN 2 *
95 /® USER CODE ERD 2 *
/= Infinite lcop */ Y
< >
B Console 23 I F bz E i sole | Szarct =
B Xk GEREE 22y
Lab3.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDOB server)
~
Download verified successfully
v
< >
| Writable | Smartinsere | 771




1. Right-Click on Lab3 project

2. Click on Close Project

Lab3 — Closing the project s=m

File Edit Source Refactor Mavigate Search Project Run  Window Help
NG B R BiINIG @S-Gk i@e -l A BE g oG quick Acces| || % | [BEIE 4%
i) Project Bxpiorer 52 S0 e [Smainc £3 [5) startup stm 3247 S0 | B OuifineET (9 Bulld Ta. =
BR = S mea) A SRR o % 7
E t"? /* USER CODE BEGIN 1 */ :: i . i
a app_-cube-memsl.|
o Lab2 /* USER TODE END 1 */ +  SystemClock_Config(void) : voud
~ T Lak” 45 MX_GRIO.Inittvoid) - void
> ¥ S . = o meinfveid] : int
s @ Shinis / & SystemClock Configlvaid) - vo
> B y . erals, Initia the Flash interface snd the Systick. o * MX_GPIO_Init(void) : void
vE Open in New Window o : o Error_Handler(voidi : void
[ B Cirl-€
5 { s - CODE BEGIN Init */
. ‘ Paste Cri=V
3 [ % Delete Delete E© Init 7/
> | Source Hgure the system clack */
s | Mave: Hock Configl);
1 ‘[ Renatie-. 2| cops seGIN sysTnir */
Import.,
Export..
1 configured periphersls */
Buildl Project
Clean Project T
[ 2 Refresh
=] & P t CODE END 2 */
™ =2 Linrelated Project =4 ¥
< >
Build Configurations = _ = =7
Build Torgets e [ Console 52 | = O | BuildAnalyzer 31 2= S M =E
Index XK E BGE ™ B Lablelt- /Lab3/Debug - May 1, 2012 2:26:57 PM
If [STR32 MCU Debugging] ST-LINK (ST-LINK GDE server) e
Q Runhs — — ~  Memory Regions | Memory Details
45 Debug As it 1acE: Region Start address End address Size Free
Profile As 88 FLASH 0402000000 0405100000 1024 KB 9534
R RAMZ x10000000 0x 10008000 32KE K v
Team v & - %
£ Campare With =
T Lab3 Restore from Local History..,
Generate Code




Goals:

« Configure a new project using X-CUBE-MEMS1

LA B4 » Configure LIS2DW12 accelerometer in order to
generate an interrupt when an acceleration is

detected

» Enable interrupts in STM32CubelDE
* Turn the led ON at wake-up

Lys

life.augmented



LIS2DW12

Power saving and flexible Accelerometer

* Down to 0.38 pA power consumption (1.6Hz ODR) Enabling battery saving
+ High Perf. mode: up to 1600Hz with noise density Accuracy
90 pg/\VHz

+ 5 Power Modes + 2 Noise Modes High Flexibility

« 32-level FIFO buffer
System Power Saving & Smart Functions

 Digital Features
Free fall

Wake-up
6D /4D
Stationary/Motion detection

Double Tap

(2.0x 2.0 x 0.7 mm)

life.augmented



1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel
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1. Project Name Lab4

2. Click Finish

) /4

life.augmented

Project Setup
-Setup STM32 project

Project Mames Labdl

] Use defautt location

Options
Targeted Language
@C O+
Targeted Binary Type
(8) Executahle () Static Library

Targeted Project Type
®)STM32Cube (1 Empty

Ciftsersimichasl gafizz) 1/5TMECubel DE/workspace_1.0.0

Biowse

Mest> | Finish | Caneel |

El Console 53 ==

X | & Bl mB-m-
<terminates» Labdelf [STM32 MCU Debugging] ST-UINK (ST-LINK GOE server]

Debugger connection lost.
Shutting down...

Lab4

S0 | B OuifineET (9 Bulld Ta. =

- |C:u|ck»'1(_155 o= ‘ %m 4% !
|

An outline is not available.

g, Buntd Anatyzer 52 = o =TE g
Mzmory Regions  Memory Details
Region Start address End address Size Free
< 2



Lab4

1. Click Yes to init peripherals in default mode

: BB sTh32 Project o X
Project Setup )
(B g Pl o~ Bl v - |C:u|ck»'1(_uss Il ‘ @m 4%
|
= 0 g=Outfine | %! Bulld s =

-Setup STM32 project

An outline is not available.

Labg

Lis= defagit focation

[i6€ Board Project Options:

@ Initialize all peripherals with their default Mode 7

Ne
T Brecutoble | Static Librany T
Targeted Project Type
2 STM32Cube | Empty
Perform Project Creation. Please Wait For Completion ...
[ i
@ Bk Heat > Fireh =

& Probls v | Tzzex Bl Console 53 = O | BuildAnalyzer 31 2= S M =E
LR & =350 E ™.~
<terminated> Labd.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server) T
e e = Memory Regions  Memory Details
Debugger connection lost. Region Start address End address Size Free
Shutting down...
v
<
>

,’ < ¥l %
0 items selected

.augmented




Lab4 — Configure the 12C bus

1. Left Click on PB9 and
select 12C1_SDA

2. Left Click on PB8 and
select 12C1_SCL

life.augmented

File Edit Mavigate Sesrch Projet Run. Window Help
i SRR

“Ei@ it

P 1 = 0O [@tabdioct

=
Labl
Lab1
Lab2
Lab3
v [0 Labe
>[5l Includes
» |22 Drivers
5 2 Sre
» = Startup
» [ Inc
E Labdioc
|35 STM32L47ERG
[T STM32L4TERG

N

(of ol ]

System Core

Analog »
Timers 2
Connectivity

Multimedia »
Security ?
Computing

Middleware >

Additional ¢

Y SLRIM ViEw

B1 [Blue PushButton]
RCC_OSC32IN
RCC_OSC32_0UT
RCC_OSC_IN [PHE

RCC_OSC_OUT

STM3ZL4TERGTxX
LOFP64

Quick Access| E ‘ @] m#

=

A
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Lab4 — Configure the 12C bus

Expand Connectivity tab and check 12C1

Select 12C in 12C1 Mode
and Configuration

PB8 and PB9 should
now become green

File Edit Mavigate Sesrch Projet Run. Window Help

il Sl T R

Df B =0

=
& Labd
O Lab
o Lab2
U Lab3
v [0 Labe
>[5l Includes
» [Z Drivers
5 2 Sre
» = Startup
» [ Inc
E Labdioc
|35 STM32L47ERG
[T STM32L4TERG

N

G- Bl

[0 “Labdioc T

Categones
System Cora
Analog
Timers

Connectivity

CAN1

12c2
12C3

LPUARTH
CIUADSP|
SDMMCA
@ 5PN
Skhi2

USART3
USB_CTG FS

5 =i

12¢ 126

Raset Canfiguration

® Pammetet Sattings

;Cunﬁgure the below parameters

Qlss 1HE (i ]

~ Timing configuration '
12C Speed Standard Mode
12C Speed F .. 100
Rise Time (ns) 0

Quick Access| E ‘ @] m#
=00

System view

B1 {Blus Pushititton]
RCC_OSCIZN
REC_0SC32_0UT
RCC_OSCN B
RCC_0SC_ouT P

STM3Z2L4TERGTX
LOFP64
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Lab4 — Configure LIS2DW12 interrupt

Left Click on PB0O and
select GPIO _EXTIO

0 Pre. 12

& Labd

O Lab

o Lab2

U Lab3

v [0 Labe

>[5l Includes

» [Z Drivers

5 2 Sre

» = Startup

» [ Inc
m Labdioc
|5 STM32L476RG
[T STM32L4TERG

B-EHR RS
2 = 0 [0 tabdioc 1 |

RGPl fle s GBS v‘

System Cora

Analog
Timers
Connectivity
Multimedia
Security
Cumputm_c;_

Midd|ewara

File Edit Mavigate Sesrch Projet Run. Window Help

)

Quick Access| I E ‘ [E] m#

=

~ Pinout

4f Pinout view

A

_OSC_IN
sc_ouT

Reset State
ADC1_IN15
ADC2 IN15
COMP1_OUT
LCD_SEGE
QPAMPZ_VOUT
QUADSPI_BK1_101
TIMT_CH2M
TIM3_CH3
TIME_CH2N
USART3 CK
GPIO_|nput
GPIO_Output
GFIO_Analog
EVENTOUT

SART_TX [

GRIO EXTn

2 [green Led]

-

af ]

@ Ll 2, k]




Lab4 — Configure LIS2DW12

Check NVIC in tab
System Core

Select NVIC in NVIC
Mode and Configuration

Enable
EXTI line0 interrupt

File Edit Mavigate Sesrch Project Run: Window Help

il S = =

& Labd

0 Labl

O Lab2

U Lab3

v [0 Labe

>[5l Includes

» [Z Drivers

5 = Sre

» = Startup

» [ Inc
m Labdioc
|5 STM32L476RG
|:z! STM32L478RG

> Bl -

= '8 [@Labdioc I |

System Cora
OMA

GPIO
WDG

TSC
WWDG

Analng_
Timers
Connectivity
Multimedia
Security
Computing

Midd/eware

e e

Priarity Group |

Bearch ‘ BRIC

NVIC Interupt Table

INon maskable interrupt

Hard fault interupt

Memory management fault

Prefetch fault, memory access fault
Undefined instructian or illegal state
System sence call wa SWI instruch
Diebug monitor

Pendable request for system senice
Tire base: System tick timer
PVDIPVMTIPVYMZPVYM VML int.
Flash global interrupt

REC global mtermupt

EXTI lineD interrupt

12E9 event interrupt

12C1 error intermupt

USARTZ global interrupt

EXTI lime[15:10] interrupts

FPU global interrugpt

o o <. O <]

@

~ Pinout

-
hits for pra-emption priority 0 bits fl jl P ushBtten]

RCC_DS032_IN
[C_05C32_0UT
RCC_OSC_IN

RCC_DSC_OUT

USART_TA

interrupt

Quick Access) I E ‘ [E] m#
=00

STM32LA76RGTX
LOFPe4

0 a L a[]
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Lab4 — Select the MEMS library

Click on
Additional Software

| @ wo

File Edit MNavigate Search FProject Run Window Help

HrHR RS -Bidikia-il

oy o

D B =0 [ rtabdioc 1t |
BY -

& Labd

0 Labl

& Lab2

U Lab3
v [0 Labe

5 @ Includes

» [ Drivers

5 2 Sre

=

4 i DA

m Labdiac ;‘Fr‘[l]%

STM32L47E6RG NVIC

[ STM32L476RG -

System Cora

Tse

WWDG
Analng_r ?
Timers >
Connectivity >
Multimedia »
Security >
Computing >
Middleware >

o EDTEmEN 000

Priarity Group 4 bits for pre-emplion priority 0 bits fl jl P ushBtten]
RECC_DSC3Z_IN

Bearch ‘ BRIC fieEl

| Inferrupt Table

@W | ¢ oscaz_out [B

RCC_OSC_IN

RCC_0SC_0UT
INon maskable interrupt

Hard fault interupt

Memory management fault

Prefetch fault, memory access fault
Undefined instructian or illegal state
Systei‘n semce call wa SWI instructi.
Debug monitor

Pendable request for system senice
Tire base: System tick timer
PVDIPVMTIPVYMZPVYM VML int.
Flash global interrupt

RCC global mtermupt

EXTi line intermipt

12E9 event interrupt

12C1 error intermupt

USARTZ global interrupt

EXT! line[15:10] interrupts

FPU global interrupt

LOFPe4

o o <. O <]

STM32LA76RGTX

Quick Access| || | 7 [N 4

=5

Ql




Lab4 — Select the MEMS library

wnal Software Components selection

| Filters - [¥ S

b -
O [T Paci/Blindle :

Selection

CI iCk to Search sl - & STMicroA-CUBE-MEMSV/Application  6.1.0 Device Iristalted
# STMX-CUBE-MEMS1/Application 610 Device Application \IKSU1A3_LISZDW‘12_WakeUp
(- C .
Q |7| > ® STMicroX-CUBE-MEMS 1/Application  6.0.1 Davice Install*
eX pa n d tre e 4 w @ STMiereX-CUBE-MEMS1T/MEMS 61.0 Board Extension Inseliad I
Bokpntor . # STMX-CUBE-MEMS1/MENS 610 Board Extension IKS01A2! |
Shackilnehach Al + STMX-CUBE-MEMS1/MEMS 810 Board Extension IKSD1AT/ /]
[ STMicroelectroics > ® STMicraX-CUBE-MEMS1MEMS 610 Board Componant Installad
> @ STWMicraX-CUBE-MEMS1/MEMS 601 Board Extension mstall

Software Component Class v

Chesk/inchick All

[ Artificial Intelligencs

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3_LIS2DW12_WakeUp

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

KZ’m 3. Click OK —




Lab4 — Configure the MEMS i

Expand Additional Software and select the X-CUBE-MEMS1

Check both:
Board Extension MEMS
Device Application

Configure Platform Settings
as in picture

File Edit Mavigate Sesrch Project Run: Window Help

Sl =T

v [0 Labe

>[5l Includes

» [Z Drivers

5 2 Sre

» = Startup

» [ Inc
m Labdioc
[ sTM321476
& STM32L476

[ “Lablios 53|

System Core >

Analog >
Timears >
Connectivity 2
Multimedia »
Secumyt >
Computing 2
Middleware 4

Additional Software

cEidige i il

figuration

Additional Software
STMicroelectronics. X-CUBE-MEMS1.6.1.0 Mode and Configuration

Board Extension MEMS

Device Application

Configuration

Resat Configitation

® Farams

Settings || S BISHanmSettings 3

Platform propasal
Application

Name IPs or Components Found Solutions [2C Addr
MEMS_INT FIN_A (GRIC-EM |F‘EU
BsP

Name IPs or Compaonents Found Solutions  12C Addr
BSP BUTTON |GRIO EXTI w | [PC13 [B1 [Blue PushButton]] + | E
B3P USART [USART Asynchionous | [USART2 e
BSPLED [GPIC Output v | [PAS [LD2 [green Led]] v|E
IKSO1A3 BUS 10 diver 120120 v | izt ~| 0 E

Pinout view

RCC_0SCa2 N
RCC_0BCaZ OUT
RCC_OSC_N
REC_DSC_0UT




Lab4 — Configure the MEMS library

-Application

Name

MEMS_INT_PIN_A

IPs or Components

Found Solutions

12C Addr

GPIO:EXTI

PBO

-BSP

Mame

BSP BUTTON

BSP USART

IPs or Components

Found Solutions 12C Addr

GPIO:EXTI

PCA13 [B1 [Blue PushButton]] ~

USART:Asynchronous

T

USART2

Configuratian

Additional Software ~ Pinout

Mode

rd Extension MEMS -

ce Application

Configuration
stnfiguration

Settings || S BISHanmSettings

STMicroelectromics X-CUBE-MEMS1.6.1.0 We and Confiquration

B [l ParkBro
RCC_0SCa2 N
RCC_0BCaZ OUT
RCC_OSC_N
REC_DSC_0UT

i Pinout view

= ]

Quick Access| || | 7 [N 4

=

Taals

== Systemn view

BSP LED GPIO:Output ~ | |PAS5 [LD2 [green Led]] W
IPs or Components Found Solutions 12C Addr
IKS01A3 BUS 10 dnver |[2C:12C 12C1 _PIN_A [GRIO:EXT v] pso
p— UsRRTTX
"tag,, Tamg, DR AT Name e Yy . IPs or Components Found Solutions  12C Addr
"rag, > e ]
--'-........... |BSP BUTTON rGPm'ﬂ... ~ | |PC13 [B1 [Blue PushButten]] v | E
TrEaag,, o S — |BSP USART [USART-Asynchiond:# ¢ | [USART2 v|E
..l-... r _.,".’ .
lllllllllllllllll. |BSP LED w:GPlOOutpul »f! P.Ais[ggg:een.iei” v|E
..l........... |IKS01A3 BUS |0 driver [12C:12C ~ | [12C1 v '.ﬁ...i
Y/ I Q O @ W d
—_—
life.augmented ‘ = : : -




Lab4 — Save the project

1. Click the save button [Iﬁ']

This action will generate Pl T N s o un o

e =TI

. : pide igf <l Py v Fliv 2 v v | @ lowiox Access | | B I
the source code of this lab T s - AL
E t:_ﬁ? Addit\'onal\ Soﬂwa_reE =

O Lab2

STMicroelectronics. X-CUBE-MEMS1.6.1.0 Mode and Configuration Pinout view

oo T T
v [ Labe [ -2 I
:‘ l%g g:r:::g System Gore ) Board Extension MEMS
> :
) S S Device Application
o 5 Startup Analeg >
> @ lnc 2 = B [lee Pask Bt
oo | Timers > T R, "
l_zi STM?;?_L-ﬂ'ﬁ ” =, . RCC_QBCx OUT
[ STM321476 P —— y Resat Confguration OGS
3 REC_0SC_OUT
Multimedia ’ Platform propasal
Securty ) Application
- Name IPs or Components Found Solutions [2C Addr
Computing ? MEMS INT FIN_A [SRI0 EXTI v| |PBO
Middleware b
Add | Soft - Bsp usaRT_Tx [N
sl Sotwere Name IPs or Compaonents Found Solutions  12C Addr
Il { s o & v
7 STMicroslecionicd BSP BUTTON |GRIC 4TI | [Pct3 51 [Blue PushButton]] + | E E; . 3
— B3P USART [USART Asynchionous | [USART2 e : E
BSPLED [GPIC Output v | [PAS [LD2 [green Led]] v|E
r IKSO1A3 BUS 10 driver |12C112C v | izt ~| 0 E
Y/ a O a b o




Lab4 — Code Editing

1. Expand Src in folder Lab4

2 . DO u b I e C I i Ck O n m ai n .c File Edit Source Refactor Mavigate Search Project Run  Window Help

N-HR B -R -G s-m - - e~ 0 quacaces) | 5 | BRI 4

i) Project Bxplorer 520 = O m’.ldhﬂ-idt (€ mainc: 32 = =
Ba 1 l" USER COGDE OEGIN Header */ e
ol > pan

0 Labl PO : main.e

o Lab2 5 " pragram body

& Laba & . TP S R

vm Laba 7 ¥ @sttention

2 l%l]i \;cludﬁ El * <h2x<center>Beepy; Copyr 2¢19 STHicroelectrgnics.

» |£} Drivers 19 * all rights reserved.</

v (5 Sre 11 :
& maine 12 * Thiz software compsnent is by ST under BSO 3-Clause license,
5 [6 stm32kbohal msp.c 13 * tha "Licehse"; You may £ this file except in compliance with the
s B stm}"id)ogit cﬁ 14 * Licerise. You may obtain-a copy of the License st!
£ & T 15 - opensource.org/licenses/BSD-3-Clause
o [ syecallse 5 .
5 £ sysmem.c P A RS e R R S SRR R R R SRR
5 (6 system_stm3Zldee o

5 5 Startup /* USER CODE END Header */

> & ine B o T =
2] Labdine #include "main.h”
2§ STM32LATERGTX_FLASH,|
4 STM3IZLATERGTX_RAMId 242 /* priyate dnpcludes —-onnoe0no i v o o e e e ey

= USER CODE 8E6IN Includes =/

USER CODE END Includes */

L e typadef —————r =
USER CODE IN. PTD *

" 42 /" USER CODE END PM. */ v
< >

ife.augmented | Writabe | Smartinser | 1:1




Lab4 - Compiling sem

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compllatlon Should termlnate ‘Fiie Edit Source Ha:ﬂgntﬁ: :_Ea‘c_“ F‘rDle:t.Runl W-ndo.:\ Help 7 .y !
With O errOrS and O Warning i~ B~ -Ei@if~i® ! i~ Fleo G-~ 0 QUICkHEEBSj-E‘Em.*—;

[ ProjectExplorer 52 = T [[] tebdioc [&} maine & ==
Ba v 1 /* USER CODE BEGIN Header */ ~
ol > pae
& Lab0 3 edkmesss s easiseTes sEEE e e sEEHATe s ST 8 0t £ S E A e a S e e ST
& Lab1 4 : mein.c
O Lab2 5+ n program body
& Laba & s R S
vm Lab4 7 * f@stiention
g a
\ﬁ Binasies o * <h2»<center>Beopy; Copyright (c) 2018 STHdicroelectronics.
> [all! Includes 18 * all rights reserved.</cs s<fh2s
5 2 Drivers 11 -
v 8 Sre 12 . software component is ensed by ST uhder BSD 3-Clause license,
» [& app_mems int_pin_a_i 13 * tha "Licehse"; You may not Use this file except in compliance with the
. B > bi- ;’ 14 * Licerise. You may obtain-a copy of the License st!
7 L app x-cubermemsl.c 15 opensource.orgflicenses/BSD-3-Clause
> Lg] maine 16 s
5 [#) stm32ochal_msp.c 17 eesmressserssesssesssessacsssessiesssesTiesssessiesssessiessTessaerssesssessse
5 (8 stm32Moitc ia o
5 BJ sEm3PM Alcleo: bus 19 /* USER CODE END Header */
o mvscallse o
i D | R e e e e e =/
> [ spmemie 22 #include "main.h"
o 8 system_stm32ldece Finclude “app_x-cube-memsi.h"
> [ Startup

Debug

y = Inc
[E Lebdioc
Lf. STM3ZL4TERGTA_FLASH.|
i,: STM32LATERGTX_RAM.IA

/* USER CODE END Include

"
<

Bl Console i3 3 t{\l LEE=
COT Build Consale [Labd]
370836 264 2808 39300 94884 tab4.elf o

Finished building: default.size.stdout

Finished building: Lab4.list

15:27:37 Build Finished. @ errors, @ warnings. (tosk 165.547ms)

> /4 :

life.augmented

| Writable | smartinserr | 21:45




> /4
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Lab4 - Debugging

Click on the bug "ﬁf* to begin debugging

D o e ab ain — ia
SeIeCt File Edit Source Refactor Mavi v Project Rum  Window Help
STM32 MCU C/C A [ RIS R S-S RS I PR X O RS ] e rcees] | g | B I 45
++ pp ) Project Bxpiorer 52 = T | [ kebdiioc (8 maine 5 =5
SR 1 /* USER CODE BEGIMN Header */ ~
== 2o pun
& Lab0 3 edemesssssrsessiseses cesiea sxensrrsezes
. & Lab1 PR B o Select a way to debug 'Labd’s
O Lab2 5 i
CIICk OK & Lab: & ..;z,.,:,.u,.,:,.u,.,:.g:gf [€]Local C/C++ Application Snibennid
o T Latst 7 7 fgsttention [TISTMZ2 MCU €/ Co+ Application
B E
>3 Binaries 9 * <h2x<center>Beepy; Copyrigh
o[58 PY3 PYr2g
> [all! Includes 18 * all rights reserved.</csnty
5 2 Drivers 11 -
v (@ Src 12 * Thiz software compenent is kenze,
$ E] app_mems int_pin_a_i 13 . t|:\E "Licens&™; You ma;l- net Eth the
14 * Licerise. You may obtain a'd
> g app_x-cube-memsl.c 15 el
+ e rain e 6. -
5 [#) stm32ochal_msp.c T e | T B assanssinne
5 [ stm32ocitc ia o - - ?
» B stm3Henucle bus ;:J 7 USER CODE END Hea oy STM32 MCU C/C++ Application
L
4 E_J syscalls 21/ Includes—=——s~———~——4 e =
> [ spmemie 22 #include "main.h"
o 8 system_stm32ldece 23 #include "app_x-cube-memsi.h"
» [ Startup 24
> (= Debug E?’ s fE L ey
» = Inc et i @ = =
: 7 ? oK | Cancel
m Lebdioc 28 /™ USER CODE END Includes */ & | | ~
|5 STM3ZLATERGTA_FLASH.|
[T STM32LATERGTX_RAM.IA
Bl Console i3
COT Build Consale [Labd]
37836 264 2808 353a88 9984 tabs.elf !
Finished building: default.size.stdout
Finished building: Lab4.list
15:27:37 Build Finished. B errors, @ warnings. (took 165.547ms)
v
< > < >

| Writable | Smartlnsert | 21:45




Lab4 - Debugging

1. Click OK

s 8 abd = id
File Edit Source Refactor Mavigete Search  Proj
-G B BB e oo Praperes uar Aces] | | BB 000 45
O ProectBiplorer 1 = O [ teedioc (g I =
_ B \_3\ - /* USER Q) N»amc.‘ Labd,=lf -’
T Labd ° — T = T T
1 Labl [5 Miain| %5 Debugger| Startup | .+ Source| (7] Common |
0 Lab2 C/C++ Application:
O Lab2 =
v 7] Laba ‘ Cebug/Labd.elf | | Search Prg}gct.hl | Browse... |
3 ébh Binaries: Project:
5 )l Includes ‘LBM | i_msen |
5 2 Drivers
v (3 Sic 1 Build (if required) before lsunching
I : 13 * tha W
; g :s:::z:s::::;‘:f: 1;.51 : Licen Build Configuration: !L_EE:'QEEVE Vl
» L] main.z 16, () Enable auto build () Diisabile auts build
> (£ stm32koc hal msp.c 17 =Sl @ Usewotkspace settings: Configure Workspace Settings...
g stm32doitc ia s
5 [B stmizMiocnucleo bus, | 17 /7 USER ©
» [ sysealls.c j; /* Includ
> [ spmemie 22 #include
> [ system_stm33ldie 23 ginclude
» [ Startup -
% = Debug
> Inc
Labd elf launch /= user d v
m Labdioc
[Z5 STM32LA7ERGTX_FLASH.|
[ STM32L476RGTX_RAMIG ) Console 3 o G EE
COT 8uld Congle [
37836 264 o
Finished buildin
Finished buildiy
15:27:37 Build [ meet || apay |
) /4 :
< ) B3 | @ [ ok || coamed | >
life.augmented i
T T v




1.

2.

) /4

life.augmented

Code start at the first line of the main function

. [ink u
CIICk play button File Edit Source Refactor e Search Project Run  Window Help
h d B3 S @il r et @y @
to run t e CO e = O [ Lebdioc [8 mainic 31 | [S startup stm32i476ogtes = &
AR TR 67% int main{void) ~
vm Labd.elf [STM32 MCU Debugging] Ez - asGTii 1 * Mame Type Value
~ [ Labdelf [cores: 0] -8
~ 8 Theead =1 [main] 1 [core: 0] (Suspended : f* USER CODE END 1 */
= () st main.c.77 (400828
W C/ST/STM32CubelDE_1.0.0/STM32CubeIDE/
oo ST-LINK {ST-LINK GDB server)
7e
o 77 |
78
74
g8
END Init =/
* Configure the system clock */
SystemClock Config();
fu CODE BEGIN SysInit */
/* USER CODE END SysInit ¥/
= Ini = canfigured peripherals */
HX_GPTO_Tnit();
MX_PENMS_Tnit();
/e COBE BEGIN 2 *
/* Infinite loop */ 2t
< >
Bl Console 7 1 7= s % Problems Execitsbls @ D sole | =R
Xk GHEES 2B~
Lab4.elf [STM3Z MCU Debugging] ST-LINK (ST-LINK GDB server)
~
Download verified successfully
v
< >
| Writable | Smartinser | 7711

Lab4 - Debugging s=m




Lab4 - Testing

1. Shake the board and the GREEN led will turn ON

i workspace 1.0.0 - Lab4/Sre/main.c - STM32CubelDE

File Edit Source Refactor Mavigate Search Project Run  Window Help

i (R =R 1SS O SRV e N - =M=t G| @ |ouick Access| | % | TR [ R
A Debug &1 sct Expic = O ([tebdicc  [g mainc & ST BV T %5 AFE EAM L mES & O
AR IR 67+ int main{void) ~ t 5| e v
~ [T} Lab.2if [STM32 MCU Debugging] i t. _— ey Name Type Value
v (B} Labd elf [cores: O} .
#@ Thread #1 [main] 1 [core: 0] (Running) /* USER CODE END 1 */
o C/ST/STM32CubelDE_1.0.0/STM32CubelDE
w5 ST-LINK (ST-LINK GDB server) 3 .
J* MCU Configura -
/* Reset of all peripherals, Ini interface and the
| HAL_Init();
v
>
L o
X% GERSE -
”~
life.augmented Writable Smart Insert 77:1




Lab4 - Debugging

1. Click stop button to interrupt the debugging

0.0 Labd/Src/main.d 1 eIDE

File Edit Source Refactor Maviga Project Run  Window  Help
: Pk | e g o B R Le|de S slidideeide il Y flwta G~ GUICkAELESEIE‘ﬁm%
=W miabd-m: [ mainc T =0 eV R 9 CE BEM S = e
AT 57= int main(void) ~ LElE|me =
~ [[I] Labs.eif [STM32 MCUI Debugging] :3 va ALY Name Type Value
v (FF Labd elf [cores: D] 78
1® Thread =1 [main] 1 [core: 0] (Running) /* USER CODE END 1 */
sl Ci/ST/STM32CubelDE_1.0.0/STM32CubelDE/
o5 ST-LINK (ST-LINK GDB zerver) o
{= W Copfiguration—=s———=e e e e
£* Reset of all peripherzls, In = the Flssh interface and the
| HaL Tnit();
/* USER CODE BEGIN Imit */
= D Init =/
* Configure the system clock */
SystemClock Config();
/* USER E€ODE BEGIN SysInit */
= al
FX_GPTO_Tnit();
MK_MENS Tnit();
9 {* USER CODE BEGTIN 2 *
95 /® USER CODE ERD 2 *
/= Infinite lcop */ Y
< >
B Console 23 I F bz E i sole | Szarct =
B Xk GEREE 22y
Lab4.elf [STM32 MCU Debugging] ST-LINK {ST-LINK GDOB server)
~
Download verified successfully
" v
< >
life 5
life.augmented | Writable | Smartinser | 77:1




1. Right-Click on Lab4 project

2. Click on Close Project

Lab4 — Closing the project s=m

es the Flash interface and the Systick.

G * v auick Aceess| | 5 ([T 4+
S0 | B OuifineET (9 Bulld Ta. =W
A R o % 7

2 mainh

u appx-cube-memslh

+  SystemClock_Config(void) : voud
45 MX_GPIO Initivaid] - void

& meinfvaid) ; int

® SystemClock Configlvaid) : void
o 5 NX_GPIO_Init{void) : void

o Error_Handler(vaid) : void

|fip. Buitd Anatyzer§1 = &

Lab4.elf - /Lab4/Debug - May 1, 2019 3:27:37 PM
Mzmory Regions  Memory Details

Region Start address End address Size Free
FiEf FLASH 0xDB000A0D 0%05 7100000 1024 KB 987!
R RAMZ x10000000 0x 10008000 32KE IZKw
< >

File Edit Source Refactor Mavigate Search Project Run  Window Help
e RN QSN SRR R L T Y - R T
i) Project Bxpiorer 52 = E gt [ mainc 52
=] :‘. - 57- int main{void)
- &8 {
.LE Labd /* USER CODE BEGIN L */
O Lab
2 Lab2 /* USER CTODE END 1 */
O Lab3
o g Labd
m W Configuration-————=em———— e
L Mew >
>k Galnta st of 2ll erals, Imitia
>E mitl);
v Open in New Window
= ER CODE BEGIN Init */
[® Copy Cerl+C
o ey fER o Init ™/
B Delete Pelstt  fnfigure the system clock */
Source » pclock Config();
Mave... ER (OOE BEGIN SysInit */
Rename.. FZ
ER CODE
Import..
s B £ Epost 1 configured periphersls */
W=
» Build Project T 3
Clean Project
Vi ER CODE END 2 */
'[T Close Praject- Finira -
1 Clase Unielated Pioject
. Taskx El Console 33 [ = =
Build Configurations > _
Build Targets > X R E BEE B -m-
s3.lf [STM32 MCU Debugging] ST-LINK (ST-LINK GDS server
Index ? lfied successfully A
@ PRunAs 3
# Debug As ¥ jection lest.
Profile 45 I v
S Team ] >
TE Lab. Compare With >
Restorefrom Lacal Histarv...




Goals:
» Configure a new project using X-CUBE-MEMS1

LA Bs « Configure LSM6DSO single and double tap
detection

» Enable interrupts in STM32CubelDE
» Change tap threshold to increase sensitivity

Lys

life.augmented



LSM6DSO

Accelerometer + Gyroscope Inertial Measurement Unit

* 0.45mA power consumption (normal mode) Lowest power consumption IMU > battery saving

Accelerometer: 0.05mA, Gyroscope: 0.40mA

. Auxiliary SPI typlcally used for OIS / EIS or Design FIeX|b|I|ty and cost optimization
closed loop control; I3C Interface

» 9kB equivalent FIFO Memory for local data System power saving
storage

 Finite State Machines (up to 16)

 Digital Features

Free fall
Pedometer 2.0 ‘
« 6D/4D : iy
m » Tilt detection i
° LGA-14L
life.augmented Tap/ Double Tap (25x3x0.83mm) §




1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel

life.augmented




Lab5

1. Project Name Lab5

R R =R Qulcl:»’«ccsséﬁ|@m#|

S B  B=Oulline 2 @ EuidTa, = O

WE STM32 Project

Project Setup

2- CIiCk Finish Setup STM32 project

Project Name: | Lab5 | An outline is not available.

[ Use defautt location
CifUsers/michael galizzil/STMI2CubelDE/workspace_1.0.0 | 'Brosese..,

Options
Targeted Language
@®C OCs+
Targeted Binary Type
(® Executable () Static Library

Targeted Project Type
@) STM32Cube ) Empty

<Back | Next > Cancel

£ Problem Tasks ) Console 53 Propertie = O [ BuildAnalyzer 57 == Static Stack Analyze M
X% KplEFEE rO-O-
<terminated> Lab5.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server) e

= Memory Regions  Memory Details

Region Start address End address Size Free

Download verified successfully

Lys { Iy | — ,

life.augmented Ditems selected



1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘

life.augmented

= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
€ >



Lab5 — Configure the 12C bus

1. Left Click on PB9 and
select 12C1_SDA

File Edit MNavigate Search Proj Fun  Window Help

P ER B ArRBidigriPril. == Sl | QuickAceess| | 1% | BR |E0 4%

0. Left Click on PB8 and  |“= % &= _ =

£ Lab0 —
select 12C1_SCL s Aadiond e
g LL:: L~ » 1% Pinout view System view I
S ot EEOEE S !
v [ Labs
vl Includes System Core >
» 8 Drivers
» 2 Src Analog b4
» [ Startup
» B Inc Timers »
[ Lab3ioc
5 STMB2L47ERETH 4 . g
T STM3ZLATERGTX ] Goreetiy B1 [Blus PushButtan]
Multimedia > RCC_05C32 IN
RCC_0SC32_0UT
Secumy . RCC_OSC_IN
Computing > RCC_OSC_OUT |f
Middleware >

STM32L476RGTx
LQFP&4

life.augmented
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Select 12C in 12C1 Mode

and Configuration

PB8 and PB9 should

now become green

File Edit MNavigate Search Project Run Window Help

PrER BrArRidigrigril

By Peojecti. 37 = O [ LabSior 5

(=R -
L Lak0
T Lab?
0 Lab2
3 Lab3
7 Lab4
v E (E1.53
» il Includes
o L2 Drivers
» (& Sre
o [ Startup
» &= Inc
[0 Labsioc
|5 STM32LA76RGTA
[ STM32L4TBRGTH I

Q]

System Cora
Analog
Timers

Conmectivity
-

CARN1

12c2
12¢3

LPUARTT
QUABSP|
SDMMCT
@ sPi
SP2
SPI3
SWEMIT
UART4
UARTS
USARTY

USART2
USE_OTG_F2

12C1 Mode and Configuration

12 |l2e

Resat Goffiguration

:lConﬂgurE the below parametsrs |

~ Timing configuration l
12C Speed ... Standard Made

12€ Speed F . 100

Rise Time (ns) 0

Pinout view

B1 [Blus PushButton]
RCC_OSC32_IM
RCC_0OSC32_ouT
RCC_DSC_IM
RCC_OSC_OUT

Lab5 — Configure the 12C b

Expand Connectivity tab and check 12C1

usS

[sereen i | R

=0 |

STM32L4ATERGTx
LQFP&4




Lab5 — Configure LSM6DSO interrupt

1. Left Click on PB5 and
select GPIO _EXTI5

File Edit Navigate 5earch Project Run Windew Help
f = : : =T = | [
IE-ER A -Eidisridri ooy -0 [auick acces| | 1 | |00 4
By Poject. 5 = O [ LabSioc 5 =ard
BS =
LI Lab0
B Lab v Pinout
g LL:: Gy 2 ; Pinout view System viaw .
i Laba e 2 N
v E Lab3
it Stat
» i Ineludes System Core 4 EE,S;,;? DST
proAies A
» (5 Drivess . 12C1_SMBA
> 68 5re Analog 2 LCD_SEGY
> & Startup LPTIMI_INT
» B Inc Timers > SAIN_8D B
0 Labsiec SPH_MOSI
|5 STM32LATERGTA Cornectivity v SPI3 MOS!
5 STM32L47ERGTH I TIM16 BKIN
. g TM3_CH2
e
‘22 UARTE_CTS
e USARTI_CK
g J GFIO_Input
PIO_Dutput
LEUARTY 2 5 gPloiA:aFI'
QUADSP| g B _Analog
SOMMCT
@ sPH
sPi2
sPi3
SYWPMI
UARTL B1 [Blue PushButtan]
UARTS RCC_0SC32_IN
USARTA 2 !
o ART?Z RCC_0OSC32_0UT
USARTA E——
Uss OTG_F2 - _ 2 =
O} L} Q & &l o (I
< >




Lab5 — Configure LSM6DSO interrupt

1. Check NVIC in tab
System Core

File Edit MNavigate Search Project Run Windew Help

I ER BRI Prih e ey <@ [ueacees | 2 | BR[04

2. Select NVIC in NVIC S e - [— —_— . —

LI Lab0

Mode and Configuration | £

1 Lab3
L Lab4
v [ Labs
o ) Includes System Core

3 E n able » B Privers - Priority Graup \11 bits for pre-emption pority ) bits

» & Sre STk - I
» (£ Startup

EXTI line[9:5] interrupt £ Sowon  [Fmman o K

5 Pinout view

WA

[ Lebiae
|5 STMB32L4TERGTA
& STMB2LATERGTX I Mpn maskable interupt
- Hard fault intarmupt f
VWWOG Memary management fault d
Prafetch fault, memory access fault @
Undefined instruction ar illegal state a
dinfiog 5 System senice callvia SWI instructi . a
Debug manitor d B1 [Blue PushButten]
Timers 5 Pendable request for system senice a — .
Time base: System tick timer a = B
Gonnectivity 3 PVDPYMI/PVYMZIPVMIPYIMS int. O a RCC_08C32_0UT
Flash global interupt m] q RGC_OSC_IN
Mlimadia 5 RCC glabal intemupt ] RCE OSC OUT
 ExTlline[8 5] interupls: = -
Security > 12C1 event interrupt ]
12C1 error interupt a
Compliting 3 USART2 global interrupt ]
0
O

‘ EXTl line[16:10] intarrupts
, Widdlewars > FPU global interrupt
s [}
’ o = [ %)




Lab5 — Select the MEMS library

1. Click on
Additional Software —

File Edit Navigste Seatch Praject Run  Windew Help
ErER R miGiEriPrihrflrnays -0 Quick Access ‘ | &%
By Pt 32 = 0O [ LabSioc 32 = (]
BYS =
3 LabD
B Labl
0 Lab2
8 Lsb3
L Lab4
v [ Labs
» il Includes System Core L
» 1 Drivers a Priority Graup |4 bits for pre-emption priority U bits
> @5
DA
& ls'_"“”" GFID
h e IWDG

[ Lab3ioc NG NVIE Intarmpt Table Enablad =
o

|5 STM32L476RGTX I

& [vIC |

Search |Seaich (CrtrhF] ‘ G

12G1_SCL

o STM32L4TERGT ) g Mon maskable intermipt { QI ] s g
T.Sé Hard fault intarupt f = ]
WOG Memary management fault a

Prafetch fault, memory access fault @
Undefined instruction ar illegal state g
dinfiog 5 System sa'r?/lce callvia SWI instructi . a
Debug manitor d 81 [Blue PushButton]
Timars 5 Pendable request for system senice a B SSCIEIN
Time base: System tick timer a S
Connectivity 3 FVOPVMA/PVMZIPYMI/PYIY int. ] a RCC_0SC32_0UT
Flash global interupt m] q RGC_OSC_IN
Nitkmadia RCC glabal |nlen"u.pt ) =] g ——
EXTHine(8 5] interupt u :
Security > 12C1 event interrupt ]
12C1 error interupt 0
Compliting 5 USARTZ global interrupt ]
EXT1 line[16-10] mterrupts ]
O

1
5
¥

‘,’ Middleware > FPU global interrupt
@ 9
Ld

< > L ——
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Lab5 — Select the MEMS library

M Additional Softwa

- Filters—

»
O mEmm Pak/Bunde Pack Version Pack Astion
£ R 2 [ s

T g e TR
CI ick to Search iy @ STMiX-CUBE-MEMS/Application 6 1.0 Device inatallad
a | | # SX-CUBE-MEMS1/Application. 61.0 Device Application ‘II{SU1A3_LSMEDSO_SmgIEDouDIeTaD

d t \ - ® STMIX-CUBE-MEMS1/Application  6.0.1 Device
expa n ree M » @ STMIX-CUBE-MEMS1MEMS 6.1.0 Board Component Iistaligy
v © STMiXCUBEMEMSUMEMS 610 Board Extansian nstallid

Chack/Uneheei Al < SXCUBEMEMSIMEMS 610 Board Extension IKSO1AZ/ o

~

v

IKs

[ STMicroelectronics « SX-CUBE-MEMS1MEMS 61.0 Board Extenszion IKS01A3S 1K
> @ STMIX-CUBE-MEMS1/MEMS 6.0.1 Board Component Install*

Software Component Class v | 22 ST CUBENMENMS 1IVE gard Extegsion  SSGET]S

ChackiUncheck All

[ Adtificial Intelligence

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select IKS01A3_LSM6DSO_SingleDoubleTap

2. In X-CUBE-MEMS1/MEMS, Class “Board Extension”:
Check IKS01A3/

Kvled 3. Click OK




Lab5 — Configure the MEMS library

Expand Additional Software and select the X-CUBE-MEMS1

Check both:
Board Extension MEMS
Device Application

Configure Platform Settings
as in picture

File Edit MNavigate Search Project Run  Windew Help

S EHR DA BiGiEiyili

ByPr. 32 = O [ tabSioc % |

BEg v

£ Lab0
B Labl
0 Lab2
8 Lsb3
L Lab4

v [ Labs

i Includes

» & Drivers

» 2 Sre

» (£ Startup

== Inc

[ Labsioc

|5 STM32L476RG

[ STM32L47ERG

g

System Care Board Extension MEMS

[ Device Application
Analog

Timers ?

Connectivity Gopfiguratian

TMicroslectronics X-CUBE-MEMS1.6.1.0 Mode and Configuration

~ Pinput

Canfiguration

Multimedia > i & Platform Settings 3
y | Platform proposal
Seourty Application
Computing > Name IPs or Components Found Soluticns 12C Addr B
MEMS._INT_FIN_A [GRIO-EXTI - | [pBs | Ha
Middleware ?
Additional Software v 8sp
. Name IPs or Components Found Solutions  12C Addr  BSP AF
7 STMicroslacionics. 55P BUTTON [ePiIcEm ~| [PC13 [B1 [Blue PushButton]] ~ | BSP_CO!
_—
58P USART [usART Asynchronous | [UsaART2 ~|BsP_co
B5P LED [GPI0:Output | [PAS [LD2 [grean Led]] ~| BSP_COT
IKS01A3 BUS 10 driver [[2C-12C ~| llzci 0 BSP_BUS
< > __—

[iaess] | RIM %

= [m

#% Pinout Vi...

81 [Blue PushButton]
RCC_0SC32_IN
REG_O5€32_0UT
REC_OSC_IN
AGC_05E_0UT

System viaw

P
»




+Platform proposal

Lab5 — Configure the MEMS library

- Application

Name

Found Solutions 12C Addr B — =

IPs or Components

MEMS_INT_PIN_A |GPIO-EXTI

Cuick Aceass .‘ El il s -3

= (]

~ | HAL

v | |PBS

Additional Saftware ~ Pinout

-BSP

Name IPs or Components Found Solutions  12C Addr
nard Extension MEMS 00
*

BSP BUTTON GPIO-EXTI v | |PC13 [B1 [Blue PushButton]] * | BSP_CO! |ffice aspicion
BSP USART IUSART-Asynchronous v | [USART2 v | BSP_col - ‘o

t Gopfiguratian . ig
BSP LED IGPIO:Output v | |PAS [LD2 [green Led]] | BSP_col T — s :
IKS01A3 BUS 10 driver [12C-12C v | [l2c v| 0  BSP_BUE o et

- IPs or Components Found Solutions 12C Addr B RCC_05G32 1N [Zali
f I REG_oseaz_out [LER |
T crr— " | *WETN*A |ePio:ExXm v| |pBs | Hal T [
.....l. .'.. AGC_0SC_0UT [BHI-,]
"taaa,, : BSP Ta
] Additional Software ™ Ya
e, e, R Name Psort C.oﬁ’gn.enls Found Solutions  12C Addr ~ BSP AF
L]
ftraaa,, . |BSP BUTTON [aPio.EXT * &) [PC13 [B1 [Blus PushButton]] ~ | BSP_COI
L] —_— Ya, =
e, aa, %BSP USART [USART-Asynchronous v | [USAR¥Z, ~y | BsP_cor|
. ‘ L |
e, . |BSP LED [GPI0-Output ~| [pas o2 ['g}e.en' ) | Bsp_corf
...... | AL | Rl e,
frrea,,, " |IKS0143 BUS 10 driver [i2C:12C v] llzc1 v 0 '~a§sjus | Par
> /4 Tl =4 @ [ @ W
< 7] I8 _'_— 1 _
life.augmented

STMicroslectronics X-CUBE-MEMS1.6 ‘l.ﬁMode and Configuration 45 Pinout vi... == System view

BSP AF Mo :




Lab5 — Save the project

1. Click the save button [Iﬁ']

This action will generate oS e s popes om W P
[ acees | 1% | TG %

it DR P-4 -EBidiE-iP b flroays |0

the source code of this lab N & [ e ] =5

B ~
EJ Lak0 o o=
£ Labl Additional Saftware ~ Pinout
g L[_::i , i STMicroglectronics X-CUBE-MEMS1.6.1.0 Mode and Configuration 1 #F Pinout vi... = System viaw
<o [Caies - D ee (A N
v [ Labs

' i) Inciudes System Core 3 Board Extension MEMS

» 8 Drvers B Device Application

» 2 Sre Analog >

o £ Startup

» [ Inc Timers ? =
[ Labsioe 44
{35 STM32L4T6RG Cannectivity & = n S, ;
i STM32L4TERG &t Gotfiguratidn b S

Multimedia > s | @ Platform Settings
3 . «Platform proposal
eourt! 2
4 Application 81 {Biue Push Button]
Computing 3 Name IPs or Components Found Soluticns 12C Addr B REOC_O5E32 1N
= REe_oscaz_out (LT
MEMS._INT_FIN_A [GPIO:EXTI | [pBs v | HALE e
Middleware > .
RGC_O3C_OUT
Additional Software v 8sp
. Name 1Ps or Components Found Solutions  12C Addr  BSP AF
i STMicroslactonics: BSP BUTTGN [cRIcEm | [PE13 [B1 [Blue PushButton]] | BSP_cOI
L]
BSP USART [UsART Asynchronous ~ | [USART2 | BSP_CO!
BSELED |GRIC Output « | [Pas [LD2 [grean Led)) ~|BsP_co

r IKS0143 BUS 10 driver 120128 -] li2e1 | o BspBU
’ ’ @ i (O] -
73 2 0 L ——— % 1l




Lab5 — Code Editing

1. Expand Src in folder Lab5

2. Double CIiCk On main.c File Edit Source Refactor Navigate Search Project Run Window Help
AR S B e R~ RS RS R R ARl [uick acces] | 9 | [ 4

Byrr 3 = O [ *kabSicc [€] maine 12 - =
R CODE ‘BE

4

1 /% sE

(== 6IN Header */ A
EJ Labd
£ Lab?
I Lab2
3 Lab3
EJ Lak4
v [ Labs
» i Includes
» 8 Privers
& Src
» T} mainic
» [8] stm3zie )
> [2) stm32idee

* This

the "4

nse”; You may not us
License: Yol may ebtain ‘a copy

o |g] syscalls.e
» Lgl sysmem.c */
s [BEspstem st /= USER CODE END Headsr "/
» 5 Startup e - . e =
» 5 Inc #include "main.h"
[ LabSuoc
= STM32L476RG Private includes < W f

STMELATERG BEGIN Includes */

END Includes */

R e R e R S s -
BEGIN FTD =/

E BEGIN PM

" 42 /® USER CODE END PM =/ L

ife.augmented

Writable Smatinset | 141




Lab5 - Compiling

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compilation should terminate [m e WP s

. h . e | B~ R-EG die-@ P~ S -F a0 L’LULEVAC-:ESS-.EWEEE’;‘;
with O errors and 0 warning e = O (B o 5 5
EJ Labd
B Labl
18
o Includes 11
» (& Drivers 12 * This
w8 Src :") : the ©
» [4] app_mems o
o[£ app_-cube -
» g stre3idee | */
T a— - COBE END Header */
i @ stindisa = - L -
» L2 syseallse 22 #include "main.h'|
» €] sysmem.c 23 #include "app_x-cube-memsl.h”
I Privete dncludes : — e *f
/* USER CODE BEGIN Includes =/
- R CODE END Includes */ v

i 4 | R = B~~~ d

5 sTM32L476RG B Console
COT Build Console [Lab5]
3792@ 264 2@e8  4elo2 9dee Lab5.elf o~
Finished building: default.size.stdout

Finished building: Lah5.1list

11:19:33 Build Finished, 8 errors, B warnings. (fook 11s5.921ms)

) /4 : o o

.augmented | Writable Smart Inset | 22:78




Lab5 - Debugging

1. Click on the bug "ﬁf* to begin debugging

& w D01 oIl
2. SeIeCt File Edit Source Refactor  Navi

Fap A S SR Rt i R RS R SRR ARl [ acees | 1% | TG %
STM32 MCU C/C++ App P 2 = O mstS.iut €] maine 58 = |

CODE BEGIN Header */

Run Window Help

BE® ”

13 Labd

B8 Debug As

PSS SN SHTEE SN YL SR Es
. £ Lab? : kb Select & way to debug "Lab5'
0 Lab2 =F T
3 . CIICk OK B L . v inim e BRSO T tocal C/C -+ Application :
B Labd * fisttention [ 5TM32 MU E/Cr+ Application 2
Lfb5 s<centersicopy; Copyright (o) 28]
? ) Binaries A1l rights reserved.</center></h2>
3 ! Ineludes -
» 2 Drivers * This software component is licensed|
v (B Src * the “ticense”; You may not use this|
o — * License. Yol may obtain a copy of {
i ;- <0
o[£ app_x-cube -
» @rnim: R R MR - S M R ccifptian Ees
s [ stm32idsor ) y
\ [B) stz = USER COBE END Header */ STM32 MCU C/C++ Application
> [2) stm32idey I e VLT CLT TR SRR EERY. . I,
> 15 syseallse #include "wain.h!
> gl sysmem.c #include “app_x-cube-memsl.h”
> |0] system_strr
(£ Startup 25% /* private includes ——---mmmmme oo e =
3 g5 Debug 26 /* USER CODE BEGIN Includes =/
g | @ [ e Cancel |
» 5 Inc /* USER CODE END Includes */ N
[ Labiioc
G STM3ZLATERG
- N
5 sT™e2La7eRG B Console G LU= | mBE~r-=o

CDT Build Console [Lab3]
oA G CEE
37928 264 2888 48192 9dee Lab5.elf
Finished building: default.size.stdout

Finished building: Lab5.list

11:19:33 Build Finished, 8 esrrors, B warnings. (tock 11s.921ms)

> /4 s—]x o

ife.augmented | Writable Smertinset | 22:78




Lab5 - Debugging

1. Click OK

E Wi pa Lan3 Il i . O
File Edit Source Refactor Navigate Search PID“I‘ Edit lauinch <o i i s }
s RN WY WS ST S R QuickAceess| | 1% | BR |E0 4%
ByPr. 22 = 0O [ tsbSice [€] maine 58 | = (]
B © r /* CODE BT | Name: [ Lab.elf ‘ ~
7 Labb S | il %5 C Tetaatun] s
; 3 J, Main Debugger| Startup| - Source| 7] E_Bmmnnl
ET Labl 4 .
1 Lab2 5 = eF C/C++ Application:
(3 Lab3 & . P — - - "
Wi 7 * fiattention |Debug.fla_h5.elf ‘E_Sea:zh Project..| | Browse., |
i 8 z Project:
vﬂLabS . 3 - »<center>8g i o
» 4" Binaries 18 11 rights res|||[Labs | Browse. |
» ! Includes 11 - z z B =
» C9 Drivers 17 o SREE SHERERE Build (if required) before launching
a5 13 * ths “"Ldcense"; . —
V&—rc 14 * Licénse: Yolu m) Bulld Chy ‘UKAE!M Vl
» |gl app_mems 15 - z
» [ appe-cube e = () Enable auto build () Disable auto build
b @ rniin.: 17 it e | | @L&Ewnriﬁpa:ksen}ngs (ar\ﬁguzs'WgrkgacsSeﬂmgg”:
» g stre3idee | 15 */
3 [@stmilteei | 19 /" USER cODE END H
ey 2
» [8) stm3 = 1. /* Inclides ———
> [ syscallse 21 #include "main.hY
3 [5] SYSMEM.C 23 #include “app_x-cy|
> [l system_stn 24
(B Startuy 258 /* Privete include
> 28 SR /* USER CODE BEGIN
3 (&= Debug
¥ Inc /* USER CGDE END 1 v
Lab3.elf Jaunc!
[ Labsioc
[ sT™M32L476R6 B Console 12
[ STM32LATERG DT Build Console [Laba]
B e s e e
37928 264 2008 )
Finished building: defaul
Finished building: LabS.
| Revet || Appy |
11:16:33 Build Finished, ===
Y/ : v
< 3 | % Cancel | >
life.augmented
™ |




Lab5 - Debugging em

1. Code start at the first line of the main function

. Db [ space 100-Lab3/] 9 JTM32CubelDE
2 . CIICk play button File Edit Source Refactol e Search Project Run Window Help
h d - L Bich|w o w E N3 LS ecim g N flrmayg -0 [uickacees | g2 | IR 4
to run t e CO e A5 Debug 12 = B [ELabSice [} mainc 52 | (8] startupistm 32i4T6rgtes SOCh| =M1l Pgk &LE BYM GE1L BS = O
"-.'l -3 |1.|,, - G7= int main(void) ~ i© & ,-‘ Mo =
= &8 o
VE Lab5.elf [STM32 MCU Debugging] 52 /* USER CODE BESIN 1 */ Name Type Value
v (1% Lab5elf [cores: 0] 8
v i Thread #] [main] 1 [core: 0] (Suspended: 71 /* USER CODE EmD 1 */
= main() at main.c77 0xE008d00 2
b C/ST/STM32CubelDE_1.0.0/STMI2CubelDE/ S et
/® MCu Fig S e
Vi ST-LINK (ST-LINK GDB server) ; Crene urarion
% r* Reset of the Flash interface and the
e 77 | HAL TrEg()s
78
79 /* USER CODE o
/* USER CODE
f* Cenfigure systen "
SystemClock_Config();
/* USER (QDE BEain
f* USER CODE END Sy
/* Initislize =1 =/
MX_GPIG Init();
MX_MEMS_Tnit();
ODE BEGIN 2
* USER CODE EnD 2 *
/* Infinite loap "/ X
< >
B'Concole 5] Wil Ragaters B Problems ) Bescutsbiec R Bebugoe Canale [ Memory =ait =i 0
EX R BplREE B
Lab3.lf [STM3Z MCU Debugging] ST-LINK (ST-LINK GDB server) -
-~
Download verified successfully
" v
< 3
-augmented Writable Smartinset | 7717
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Lab5 - Testing

TAP or DOUBLE TAP the board and the GREEN led will turn ON

File Edit Source Refactor Navigate Search Project Run Window Help
i & Gid|w|oe mEE e s 2iESEidinci®me - Hl gy -0 Quick Acezss| 3| 19 | B [ |48
A5 Debug 12 = B [ELabSice [} mainc 52 | (8] startupistm 32i4T6rgtes SOCh| =M1l Pgk &LE BYM GE1L BS = O
AR LT 7= int main(void) ~ i leB e e w
v [ LabS.elf [STM32 MCU Debugging] 0 (SR Name Type Value
v ¢ LabS.elf [cores: 0] 23
+@ Thread #1 [main] 1 [core: 0] (Running) 71 /™ USER CODE END 1 *
o C/ST/STM32CubelDE_1.0.0/STM32CubelDE; 72
w1 ST-LINK (ST-LINK GDB server) 73
74 /™ MCU Co
75

/* Reset
| HAL_Init();

/™ USER CODE

/™ USER CODE

ializes the Flash interface and the

BEGIN Init =/

END Init

Smart Insert




1.

) /4

life.augmented

Click stop button to interrupt the debugging

Lab5 - Debugging wm

File Edit
= ™

A Debug 56 Project Exr

Source Refactor Nawvigal

=
&| x| =
v E Lab5.elf [STM32 MCU Debugging]
v &5 Lab5:elf [cores: 0]
4 Thread 21 [main] 1 [cere: 0] [Running)
p C/ST/STM3IZCubelDE_1.0.0/STM32CubelDE/
ol ST-LINK (ST-LINK GDB server)

o

Project  Run
| @i w| B oo WY

Window Help

LRl BSEidiim e - fl o

[cuickacees| | g2 | B [ 42

e=Viie Pgk fE B i1 ms =0

[ LabSiae [} mainc 52 | (8] startupistm 32i4T6rgtes

i7= int main(void) ~ ¥

B =
Value

P 4
=

/* USER CobE Name Type

f* USER

CODE E

/® M Configuration-— e e e

f all peripherals, In interface and the

f* USER

CODE BEGIN Init */

/* USER CODE

END Init ™/

Cenfigure t
SystemClock_Config();

/" USER CODE

f* USER CODE END Sy

/* Initislize =11 con
MX_GPIG Init();
MX_MEMS_Tnit();

{* UsE E BEGIN 2

5 /* USER CODE El

ay /* Trfinite leap */ X
< >

BElComole £ Wil Rsgatrs ¥ Soblams ) Bacuts

Lab3.lf [STM3Z MCU Debugging] ST-LINK (ST-LINK GDB server)

Download verified successfully

Writable Smartinset | 7731




2. Open file Ism6dso.c

3. Gotoline #1574

) /4

life.augmented

v (= Compuonents
» = Cammaon
hts221
fis2ehwi2
lis2mdl
= Ips22hk
lsmbdso
» 18] lsmbdso_reg.c

1k lsmbdso_reg.h
» |€] lsmbdsa.c
5 [b] Ismbdsoh
& Release Motes.hi
v = stis7sl
= IKsD1A3
= STMEZ2Lhox Mucleo
> (= CMSIs
o (= STM32Ldwc HAL Driver
w (2 Sre
> [E] app_mems_int_pin_a_inte
+ |g) app_x-cube-memsl.c
» 6] maim
3 €] stm32idoe hal msp.c
o | stm3dide it
3 |6 stm32ide nueteo_busc v
€ >

Lab5 — Code editing wm

1. Expand folder Drivers > BSP > Components > Ism6dso

File Edit Source Refactor Navigate Search Project Run Window Help

s (R |@-Qvl ik i @it - i + CEL == 3 -|ﬂ
[y Project Explorer 3 =0 S t] eaine [g] lembdso.c 23
. = if (lsm6dse_tap_detection_on_x_set(&(pObj->Ctx), PROPERTY_ENABLE)
- LLi:, 2 return LSMGDSO_ERROR;
1]
0 Lab2
0 Lab3 /* Enable ¥ direction in tap recogiition. */
B Lab4 if (IsmBdse tap detection_on_y set(&({pObj-»Ctx), PROPERTY_ENABLE) = LSMGDSO OK)

{
return LSMEDS0_ERROR;

1

* Enable Z dir an in tap recognition.
if (Ismbdso tap_detection_on_z_set(&(pObj->Ctx), PROPERTY_ENABLE) != LSMaDs0_OK)

return LSMBDSO_ERRGR;

}

/* Set tap thresheld.
if (lsmddso_tap_threshold x set(&({pObj->Cix), 8x88) [= LSMEDSO_OK)

return LSMEDS0_ERROR;

/* Set tap shock time window. */
if (lsm6dse_tap_shock set(8(pObj->Ctx), @x@2) |= LSMEDSO_OK)
1

return LSMEDS0_ERROR;

window, */
+ et (Ripnhi-3Ctv)  Aval) T= | SMENSH Ok

/* Set tap quist
if (T=mRd=zn +an A

=i (5] Consale 33 Fropediis
<temminated> Lab5.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDE server)

R | Bk BEE

e o 0o 00000000 0000006000000

a1 | G 4

Q.

e

5 W8 u
LR o R T
LSMBDS0 GYRO Gel &
|'SMBDSO_GYRO_Set
LSMEDSO_GYRO_Gel
LSMEDS0_GYRO_Set
LSMBDS0_GYRO_Gel
LSMBDS0 GYRO_Gel
LSMEDSO_Read Reg
LSMEDSO Write Reg
LSMEDSO_Set_Intern
|SMBDSO_ACC_Enat
LSMEDS0_ACC_Disa

L

LSMBDSOACC Set |
LSMBDSO_ACC. Enat
LSMEDSO_ACC_Disa
LSMEDSO_ACT Get_
LSMEDS0_ACC Step
LSMBDSO_ACC_Enat
LSMEDSO_ACC Disa

Download verified successfully

Debugzer connection lost.
<l =

o T .

el JLab3/Drivers/B5P/Components/ismédso/lsmbdso.c:

-




Lab5 — Code editing

1. Inline #1574, edit the threshold from value 0x08 to value 0x02*

e . ! I ponents/ismbdso/lsmbdso
2. Save modification G P e s Pt fon
ErER BRI NG i g [ @ i@ P [ 1if - Flrme-- 0 [Quickacces| | g2 | TR 4
[ Project Explorer 22 =0 [HabSicc  [@maine  [§ "kmbdsoc i | [8 starup stm3duTerghes S 0 B0, 8 WE. = O &

3 R II BS if (lsm6dso_tap_detectien_on_x_set(&{pObj->Ctx), PROPERTY_ENABLE) != LSM&DS0_OK) " =INCEE -
o =2 { =l
. Recompile — : e e
}H

ET Lab? |'SMBDSO_GYRO_Set

S

it

W Lab2 LSMEDS0_GYRO_Gel
1 Lab3 #* Enable ¥ direction if tap recoghition LSMEDSO GYRO Set
LI Lab4 if (IsmGdso tap detection on y set(&(pObj->Ctx), PROPERTY ENABLE) = LSMGDSO OK) LSMEDSO_GYRO.Gel
P ks {
4. Launch debug ~Bis return L, s, k030 6180 G
+ 4 Binaries 3 = LSMEDSO Read Reg
y LSMEDSO Write Reg
* Enabls Z recognition. */ LSMEDSO_ Set_Interry

if (lsmedso._tap_d _z_set(&(pobj->Ctx) PROPERTY_ENABLE) = LSMGDSO_OK)

|SMBDSO_ACC_Enat
LSMEDS0_ACC_Disa
LSMEDS0_ACC Set|
LSMBDSOACC Set |
LSMBDSO_ACC. Enat
LSMEDSO_ACC_Disa
LSMEDSO_ACT Get_
LSMEDS0_ACC Step
LSMBDSO_ACC_Enat

return LSMBDSO_ERRGR;
]
/* Set tap thresheld. =/
if (lsmédsc tap threshold x_set{&{pOhj->Cix), EEEE) != LSMEDSO_OK)

» ps22hh
w (&= |lsmbdso
v [g] Ismbdso_reg.c

return LSMEDS0_ERROR;

e o 0o 00000000 0000006000000

* . . . . » _\_g| Ismbdso_reg.h f_’ Set tap shock time window. ”a_‘ LSMEDSO_ACC Diss
This modification will reduce the threshold 18 lemédsac 1F Clambiso_tap_shocksk(8(p0b->Ctx), BR). |- LINGDSO_0K) LSMGDS0_ACC Frat
. . . e » b lsmbdso.h et LG BRI LSMBDSO_ACC_Diss
of the tap detection, increasing sensitivity @ Relesse Notes - LSMBDS0_ACC_Ser.
. ) = stis731 LSMEDSO_ACC_Set.!
of the recognized tap. For further details please Ksonas 1+ Sex tap quist tine window. */ . LSMEDSO_ACE Erat
- - - HMSZLd)DLNUE‘ED > if (T=wmfRdzn +an anist sadt (Ripnhd-srivy Ava1Y T= | SMANSH (kY 5 i e e i e " o 3
refer to Application Note AN5192 Section 5.5.1 ; = T T
= STM32Ldet HAL Driver BT Problems g Tase & Conssle 37 [T Froperties ] == M ~= 8
v (5 Sre <terminated> Lab3.elf [STM32 MCU Debugqing] ST-LINK (ST-LINK GDE server) )
> [ app_mems_int_pin_a_inte Download verified successfully ~
+ |g) app_x-cube-memsl.c
'l mif'( K Debugger connection lest.
? % z:::i::’n Lempie Shutting down...
] 3  itc
‘ ' l s [g stm3Zldec nucteo_bus.e v v
< >

life.augmented Writable SmartInsert | 1574148




Lab5 - Debugging em

1. Code start at the first line of the main function

. Db [ space 100-Lab3/] 9 JTM32CubelDE
2 . CIICk play button File Edit Source Refactol e Search Project Run Window Help
h d - L Bich|w o w E N3 LS ecim g N flrmayg -0 [uickacees | g2 | IR 4
to run t e CO e A5 Debug 12 = B [ELabSice [} mainc 52 | (8] startupistm 32i4T6rgtes SOCh| =M1l Pgk &LE BYM GE1L BS = O
"-.'l -3 |1.|,, - G7= int main(void) ~ i© & ,-‘ Mo =
= &8 o
VE Lab5.elf [STM32 MCU Debugging] 52 /* USER CODE BESIN 1 */ Name Type Value
v (1% Lab5elf [cores: 0] 8
v i Thread #] [main] 1 [core: 0] (Suspended: 71 /* USER CODE EmD 1 */
= main() at main.c77 0xE008d00 2
b C/ST/STM32CubelDE_1.0.0/STMI2CubelDE/ S et
/® MCu Fig S e
Vi ST-LINK (ST-LINK GDB server) ; Crene urarion
% r* Reset of the Flash interface and the
e 77 | HAL TrEg()s
78
79 /* USER CODE o
/* USER CODE
f* Cenfigure systen "
SystemClock_Config();
/* USER (QDE BEain
f* USER CODE END Sy
/* Initislize =1 =/
MX_GPIG Init();
MX_MEMS_Tnit();
ODE BEGIN 2
* USER CODE EnD 2 *
/* Infinite loap "/ X
< >
B'Concole 5] Wil Ragaters B Problems ) Bescutsbiec R Bebugoe Canale [ Memory =ait =i 0
EX R BplREE B
Lab3.lf [STM3Z MCU Debugging] ST-LINK (ST-LINK GDB server) -
-~
Download verified successfully
" v
< 3
-augmented Writable Smartinset | 7717




Lab5 - Testing

1. TAP or DOUBLE TAP the board and the GREEN led will turn ON

{8 workspace 1.0.0 - Lab3) .c - STM32CubelDE

You may notice that File Edit Source Refactor Navigate Search Project Run Window Help
I e G| W m N s BFS i S-ENrR ooy -0 GuickAcess| || 19 | R [
the SenSItIVIty Of the TAP Fp Debug 52 L ; = O [HLabSicc : S g8 FLE WM -A__.EI-_:-;

[} mainc 52 | (8] startupistm 32i4T6rgtes =B L=l
g h b r| X | i = G7= int main(void) ~ i© & ,-‘ Mo =
I’eCOQ nltlon as peen v [ Labs.ef [STM32 MCU Debugging] e T Name Type Value
. ~ & LabSelf [cores: 0] =)
Increased +@ Thread #1 [main] 1 [core: 0] (Running) 71 /™ USER CODE END 1 */
] C:/ST/STM32CubelDE_1.0.0/STM32CubelDE TJ
o ST-LINK (ST-LINK GDB 3
W8S (¢ server) 74 /% MCU ConfigUration----s=s-smmssmmssmmsscmmsmssssssesemmsmnmses
75
76 /* Reset of all peripherals, Initializes the Flash interface and the
77 | HAL_Init();
78

/™ USER CODE BEGIN JInit =/

Lys
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1. Right-Click on Lab5 project

2. Click on Close Project

Lab5 — Closing the project

File Edit Source Refactor Navigate Search Project Run Window Help
e L | B~ >EBiwidig-B>E-@ i i@P-i 25 gidi~ oo~ 0 QuickAceess| || 12 | TR 4
[& Project Explorer 13 = O Boouine} @ ouidTa. = O
A B o 7
7 Labd = mainh
B Labl &l app_x-cube-memslh
W Lab2 H  SystemClock_Config(void) - void
3 Lab3 18 ME_GPIO_Init{veid) : void
- T A @ main(void): int
MCU Configuration ’ @  SystemClock Configlvoid] :
Neyy * b oof au peripherals, Initializes the Flash ipterface and the Sy: r % MX_GPIO Initfvaid) - /oid
GoInto 0 ®  Error Handler{vaid) - void
A assert_falled{char®, uint3Z 1 : voic
Open in New Window CODE BEGIN Inig */
Copy Ctrl+C CODE END Init =/
Paste Cifl+V
> gure the sy =
. [¢ ¥ Delee Delele  |ock Config()s
> [E Source ]
= CODE BEGIN SysInit */
> |_i Mowve-.
> |_' Renari.. g3 |cooE END SysInit */
e
» [{ 2w Import.,. l‘ ze all configured peripherals =/
o Init();
pad Tnit();
&= = S e
Build Project e a2
Clean Project CODE EMD 2 */
Refrech E5 - 5 w
— ite Jron ¢
Close Praject < >
Closz Unrelated Project <z B} Consele 32 (] Pr - 88 s Build-Analyzer 57 == S 5 A ralyss, v =g
Build Configurations » WM | B RHEE S| M B LabS.elf- /LabS/Debug - May 3, 2019 11:19:33 AM
Build Targets 3 IF[5TM32 MCU Debugging] ST-LINK (ST-LINK GDB server) Merriory Regians Memory Details.
i X Han 1ast Region Start address End address Size Free &
Q) Runés > B FLASH 8000000 OwDE100000 1024 KB 986.
# Debug As > = R RAMZ Ox 10000000 (10002000 32KB 32K v
< Profile As 3 = < >
F0 LabS Team >
Campare With >
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Configure a new project using X-CUBE-MEMS1
Configure LSM6DSO only for USB data logging
Change Output Data Rate to log accelerometer
and gyroscope at higher acquisition speed



1. Click on File > New > STM32 Project

File Edit Source Refactor Mavigate Search Project Run  Window Help
New Alt=Shift=N 3 [F) Makefilz Project with Existing Code -l a8 Cuick Access| || ¥ | '@:m
Open File... ©| C/C++ Project
& i . St =" 0  ErsCutfine:$d @ BuikiTa =008
=i Open Projects from File System...
Recent Files >
An outline is not available,
C Cri+uy E Corvertto a C/C=+ Praject (Adds C/C++ Nature]
Close All Chrl+Shift=W &Y SourceFolder
Save Ctri=S 1S Folder
Save As | SourceFile
Save All ctitssifess ||| Headerfile
Prapst |7 Filefrom Template
(& Class
Maove.,
P gz [ Other. Chrl-N
Refresh 27
Convert Line Delimiters To. >
Frint.. Clil+P
e Import..
=y Export..
Properties Alt+Enter
Switch Warkspace >
Restart
Exit
B Corsclz [ Properties F T T 0 g BuildAnalyze = Dtatic Stpek Analyze e Rl
i Resource Path "
Memory Regions. Memaory Details
Region Start address End address Size Free
' l < >
< >
life.augmented 5] o




1. Click on Board Selector

[IBE STM32 Project

2. Type NUCLEO-L476RG ":o:r.

MELMPL

IDE

. Board Filters
3 . I ICk O n th e board [':I__‘J E, O Features Large Ficture Docs & Resources B—J Datasheel [ Buy
Part Number Search v & -NUCLEQ-L47T6RG 1
- |
4 ( )I |Ck N ext > Q [NUCLEQLATERG T STMicroelectronics NUCLEO-L476RG Board Support and Examples I
. wull |
‘ Unit Price (US$) : 14.0
Vendor @ Aetize 7
Type > PRI Homigon Mounted device: STHE2L 476RETx
MCUMPU Senes ? T W .. The STM32 Nucleo-54 boards provide an affordable and flexible
Other
Boards List: 1 tem =
Price =14.0 Eﬂ
&
- | - | overvew | mawe ] myse | wsretnostows [ untereeuss) | mountesevice: |
Oscillator Freq. = 0 (MHz) = =
® sy
& 'ﬂ.l NUGLEOL476RG Nucleosd Active 140!
Pearpligral v
(%]
@

<7, 4

@ ek [ Net e Ak Caneel
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1. Project Name Lab6

2. Click Finish

Lys

life.augmented

6 sThsz2 Project

Project Setup
Setup STM32 project

Project Name: | Labé|

4] Use default location
Ci/Users/michael galizi1/STM32CubelDE/workspace_1.0.0  |Brawsen
Options
Targeted Language
®c Ocs+
Targeted Binary Type
(®) Executable () Static Library

Targeted Project Type
(®) STM32Cube () Empty

@ < Back Next >  Cancel

& Tasks &) Console £3 Properties

ted> Lab.elf (STW32 MCU Debugging) ST-LINK (ST-LINK GDB server)

ab6

Quick Access| ; B | BRI i

=0 o 3 @8 ='n

An cutline is not available.

o, ik B w

" X% BREEEE B -Nv=0

Verifying ...

Nownlnad varifisd surcescfinllv



1. Click Yes to init peripherals in default mode

o

Project Setup
Setup STM32 project

BrojeckMame: | Labo

Lis= d=fault location
WE Board 0

'6 Initialize afl peripherals with their default Mode 7

* Beecutable | Static Library

Targeted Project Type
STM3ZCube | Empty

Perform Project Creation. Please Wait For Completion. ... L\e’

< Back Mezst Firish Cangel

[ Problems 5% | &) Tasks [l Consele [T Properties

Description

> /4 ‘

life.augmented

= O
-t - - | &
0= Outline 8 @1 8 = i3
=4
An outline is not available.
B ¥ = O g Build Analyser £ = Ststic Stack Analyzs o Sl
Resource Path -
Mermory Regions  Memary Details
Region Start address Erid address Size Fre
€ >



Lab6 — Configure the 12C bus

1. Left Click on PB9 and
select 12C1_SDA

1
N-ER S4B oit-id-if-frooro-| B [quiee Aces] | 12 | G [ 4

= m

= 0 [@"Labbioc %

2. Left Click on PB8 and e

& Labo

select 12C1_SCL S [om—
o  EEEEEE

onal Saftware

& Pinout view

B Labd
v [ Lab6 System Cora >
> [aill Includes
» (5 Drivers Analog >
» 3 Ste
» |8 Startup Timers >
» = Inc
[ Labbinc Connectivity
5 STM32L476Re
r—— 5 | STM32LATERC Multimedia B1 [Blug PushButian]
RCC_DSC3Z_IN
Security > - =
RCC_GSC32_0UT
: 5
Eompating RCC_OSC_IN
Middeware > RCC_OSC_OUT |f

STM32L476RGTx

LQFP64

2 ‘ 2 @ oo a & o ai

life.augmented




Lab6 — Configure the I12C b

1. Expand Connectivity tab and check 12C1

Run  Window Help

2. Selectl2Cin I2C1 Mode == 72500307 o ae e S| = | B

and Configuration e a

v [ Labé
> il Includes
s |2 Drivers

3. PB8 and PB9 should 2, (N

s = Ine System Care
[T Labéiioc

now become green LT

Timers

eV _ ooy~ I
4. Setup Fast Mode in "

Parameter Settings -

System view

{ Pinout view

va

12¢ [l2c

1 [Blua PushButtan]

B e -
IGnnﬁguwe the below parameters | R g Iy

LPUART1 [ ] RCC_0SC32 0UT |2k
QUADSPI Ql5ear A | € 5 [ ] ]
SOMMET ~ Timing configuration RCO_HSC.IN 8
@ :g; [2C Speed Mode Fast Mode RCC_CGsSC_out
=PI3 *  [2C Speed Freq.. 400
SWEMA *  Rise Time (ns) 0
UARTA4 * Fall Time (ns) 6
UARTS Coefficiant of D,
LISARTY Analog Filter Enabled
L iF Timing 0x00702981
USARTS ~ Slave Features
‘ USH Dieirs Clock No Strstc.._ Diszblad . .-
,’ General Call Ad. . Disabled = [
< F
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Lab6 — Select the MEMS library

1. Click on
Additional Software o

f=pdce_1.0.0 - Davice Canfopuration Tool - ST - =
File Edit Mavigate GSearch Project Run  Window Help
N-ER % @eik-iPibHrmoro 0 [ Aeces] | 9 | 5 0 4
P & = O [@-Labbioc 32 22 m
BS %
B Labo
T3 Labl
E EB: 12C1 Mode and Configh Pinout view Ystem view
a 1 —— =
@ Las e -2 . i
B Labd
~ [T Lab6 System Cora > ¢ |]2£: ¥ |
> [aill Includes
» (2 Drivers Analog >
» (3 Sre
» 2 Startup Timers >
b (= Inc
] Lenbinc Connectivity v
|5 STM32LATERL
|3 STM32L476RE C
CAN1
[2C1 B1 [Blue PushButton]
12c2
1203 RCC_OSC32_IM
" RCC DSC32 OUT
LPUARTY
QUADSP| RCC_OSC_IN
e REC_0SC_OUT
@ sPH
SPI2
SPi3
SWPMI i
UARTL
UARTS
USART1 e
v LUSART? ~ Timing configuration l
USARTA 12C Speed Mode  Standard Made
, USB. OTG FE 12¢ Speed Frag. . 100 P
’ Rise Time (ns) a GJ\ kel
< > || o W e = 15 |
life.augmented




g\ Lab6 — Select the MEMS library

“ Y il Additional Software Components selection
P“e G‘\O‘\ T s —— "

| Filters — 1 ¥ Sp—
\C ' .
s© O PacBunds Pack Action|__GiouSibisup Soecion i1
3 ~ @& STM X-CUBE-MEMS1/Application 6.1.0 Dewce Irstall
Search 8
Bare # EX-CUBE-MEMS1/Application 610 Device Application |Datal ogTarminal
. L | ¥ @ STM¥-CUBE-MEMS1MEMS 6.1.0 Board Extension livatall
CI ICk tO ey & ST A-CUBE-MEMS1/MEMS 6110 Board Component  hatall
¢ EX-CUBE-MEMS1MEMS 510 Board Component Acc/LISZDWAZ -Select—
ex p an d free ¢ SY.CUBE-MEMSTMEMS 610 Board Camponent AccGyr/LSMEDSL Select—
¢ EX-CUBE-MEMS1MEMS 6.1.0 Board Camponent AccGyr/L SMBELRS0 12€
¢ SX-CUBE-MEMS1/MEMS 5110 Board Component AcchMag/LSM3I0ZAGR —Salect—
¢ EX-CUBE-MEMS1TMEMS 6.1.0 Beard Component HumTemp/HTS221 —Sielect—
# EX-CUBE-MEMS1MEMS 6:1.0 Board Component Mag/LIS2MDL —Select—
CheakiUn, Seck Al ¢ EX-CUBE-MEMS1/MEMS 6.1.0 Board Camponent Mag/LISIMDL ~Salect—
[ Astificial IntelligNe ¢ BX-CUBE-MEMS1TMEMS 5110 Board Component PressTemp/LPS22HE —Selact-
# SX- -| i S Al —-Select—
£ i o H-CUBE-MEMS1/MEM 6.1.0 Board Component PressTemp/LPS22HH Select
¢ EX-CUBE-MEMS1MEMS 61.0 Board Component Temp/3TTSTA1 —Salert—
[ Board Extension
v @ STMX-CUBE-MEMS1STM32Cube Custam_... 6.1.0 Hoard Support Inatal
[ Board Support =
¢ EX-CUBE-MEMS1/STM32Cube Custom__. 6:1.0 Board Suppart Custom/ENY_SENSOR |
[ Bata Exchange ¢ EX-CUBE-MEMS1/STM32Cube Custom_... 610 Board Support Custom/MOTION_SENSOR a
[ Device

1. In X-CUBE-MEMS1/Application, Class “Device”:
Select DataLogTerminal
2. In X-CUBE-MEMS1/MEMS, Class “Board Component”:
In AccGyr/LSM6DSO Selection 12C
3. In X-CUBE-MEMS1/MEMS, Class “Board Support”: °

KYI Check Custom/MOTION_SENSOR _
life.augmented 4 CIICk OK i m




Lab6 — Configure the MEMS library

1. Expand Additional Software and select the X-CUBE-MEMS1

2_ CheCk both: File- Edit Mavigste Search Project Run Window Help

NEHB P-h RS FE S G flraoro-| 0

Board Component MEMS o ) e

= o=

Board Support STM32... Suwo el =

T Lab1
Device Applicati e
evice Appilication & L
1B Labd ¢
B Labd
o [ b5 System Core . Board Companant MEMS
» &l Includes Board Support STM32Cube Custom BSP Drivars

3. Configure Platform Settings | cx=  wu N s

» 3 Ste
» (2 Startup Timers >

as in picture

[ Labbioc Conmectivity ?
5 STM32L476R¢

1 STM32LATBRE i Y
Multimedia Reset-Configaration

CL‘ STMicroslactronics X-CUBE-MEMS1.6.1.0 Mode and Configuration 4 Pinout view == Systam view

A

PrSna

Configuration

B1 [Blue PushButtan]

Security » | ® Farameter ® Flatform Seftings:
Platform proposal RCC_OSC32_IN
Computing ’ BSP RCC_0SC32. OUT
. "
Middeware 5 Name IPs or Components Found Solutions  12C Addr  B% RCC_COSC_IN
LSMEDSO BUS 10 driver [12C 12C ~| fl2c1 “| 0 BSF RCC_0SC_OUT
Additional Software
BSP BUTTON [ePioBXM ~| [PC13 [B1 [Blus PushButton]] ~ | BSF
i SThicraelactonic BSP USART [UsART Asynchroneus ~ | [USART2 | BSF
— BSP LED [ePI0.Outout v | |PAS [LD2 [green Led]] | BsE
1S7,; (-
—_— A Ld
< >

life.augmented




Lab6 — Configure the MEMS library

Platform proposal

]

-BSP

u Cuick Access ‘ ? | Bg !
Name IPs or Components Found Solutions 12C Addr B¢ [Quctrcees]] 1 | G2 0 ¢
=
. C g Fro Taools
LSMBDSO BUS 10 driver [12C-12C v | |i2c1 v | 0  BsF | : _
Additlonal Saftware ~ Pinput
STMicroslactronics K-CIJBE—MEMS?.@LD Mode and Configuration 1 4 Pinout view == Systam view
BSP BUTTON GPIO-EXT] + | |PC13 [B1 [Blue PushButton]] - | BSF = g
i Component MEMS g‘
BSP USART USART:AS?”EhanDUS e USARTE o BSF i Support STVI32Cube Custom BSP Dnvars .0‘ g
& Application ".‘ E
BSP LED GPIO-Output v | [PAS [LD2 [green Led]] v | BSF
*
Configuration
anfiguration “,‘
Ny cpwa gy g = @ owootar Settings | @ User Constants  (SEERISHOMISSRings ‘0 B1 Bife RushBidtan]
Ta, | RCC_OSC32_IN
] RLGLU L S T T S 2 -_|
.."~.~-. Computing ' BSP e, RCC_GSC32_0UT
ny =
Taa, e, Wit e 5 Name Tﬁazsomponenu rFound Solutions  12C Addr  Bf RCC.OSC_IN
Yrea,, . ) LSMEDSO BUS 10 driver [12C.12C ’0,_. ~] |ize1 ~] 0 BSF Ree_osc_ouT [f
"rtaa,, . S SEe BSP BUTTON [GPIo:EXM *+, | [PC13B1 [Blue PushButton]] ~ | BSF
" & o ! Jd
Tt .. BSP USART [USART Asynchvonous_+ " {RT2 | BsF
RRET TN — BSP LED [eP10:Output | [Pas iBopgreeniea | BSF
Taa,, . e,
Tay . '0.
Tua ", . '0.
r ~.,..... 0~~, P =
Ny —_’ & ’|
’ ’ < > e P
life.augmented
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Lab6 — Configure the MEMS |

Configure Parameter Settings as in picture

File Edit Navigate Search Project Run Wi
N-EHR 2-S-RidiH -
Br. 8 = 0O [[@rLabbioc

-t
: I el [ u—
ODR_Accelerometer: 6667Hz
FS_Accelerometer: 169 EM
ODR_Gyroscope: 6667Hz B o]
FS_Gyroscope: 2000dps R

Multimedia
Security

Computing >
Middleware >

Additional Soft._. v

T STMicroelectzon|

Pt v Bl v 8 &

Pinout & Canfiguration

ndow Help

i ]

Clock Canfiguration ‘
Additional Software v Pinout
STMicroalectronics X-CUBE-MEMS1.6.1.0 Mode and Configuration

Board Component MEMS

Board Suppart STM32Cube Custom BSP Drvers

Device Application

Configuration

Raset Configuration

Parameter Settings @ Platform Settings

figure the below parameters

el

~ Basic Parameters
LSMBDSO ODR Accelerometer  6667Hz
LSMBDSO FS Accelerometer 16g
LSMEDSO ODR Gyroscope 6667Hz
LSMBDSQ FS Gyroscope 2000dps
LSMBDSO SAQ pin

& Pinout view

|Quick Access

I* System view

| @i

=9

v a




Lab6 — Configure the MEMS library

2 Parameter Settings™| @ User Constants | @ Platform Settings

Configure the below parameters

Q[Search (Crti+F) | ©

v Basic Parameters
LSMBDSO ODR Accelerometer  6667Hz e SitiCaonia L
Additional Software v Pinout
LSMGDSO FS Accelerometer 169 STMicroalectronics X-CUBE-MEMSLE 1.0 Mode and Configuration

LSM6DSO ODR Gyroscope 666THZ “.’

LSM6DSO FS Gyroscope 2000dps Board Component MEMS ¢ .
Board Suppart STM32Cube Custom BSP Drvers ’0
LSMEDSO SAO pin .

& Pinout view I* System view

v a

*

Device Application *

|Configure the below parameters
 —
---.... Computing > 'ﬂ.. L)

Tra, e ~ Basﬂ:&yamaiers

Tag, "a, Middleware > LSMB%O ODR Accelerometer  6667Hz

Treag,, LSMEDST AEAccelarometar  16g
taa,, . Additional Soft.. > LSMEDSO ODR (ywgeope 6667Hz
"ra,, - LSMBDSO FS Gyroscops® & v, 2000dps i i
] i L]
RRLTTe LEMERSO SATipn e,
Tuaa, o ‘.
']
-..... '.,.
Tag, ., . ., .
LN 1)
-..... '.,.
ra, ‘e
Taa, s

K,’ Q@ I @ & 4

< > L ]
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Lab6 — Save the project

1. Click the save button [Iﬁ']

ThiS aCtiOn WiII generate File lavigate Search Project Run  Window Help
IN-ER B4R IFEISHE- oo -0 [uick Aceess] || g2 | B (T

the source code of this lab o T (T =7

BY ¥
@ Lab0 o -
T Lab1 Additlonal Saftware ~ Pinput
E Ea: Q‘ STMicroslactronics X-CUBE-MEMS1.6.1.0 Mode and Configuration
a
1B Labd :
B Labd
o [0 s System Core . Board Companant MEMS

» [ Includes i Board Support STM32Cube Custom BSP Dnvars

» (2 Drivers nalog >

» (@ Sec Device Application

» |8 Startup Timers 3

» = Inc

[ Labbioc

Conmectivity » —
G STM32LATERC . Cofgumtion |
STM321L476R( - il
) Multimzcia ! Reset-Configuration

Juratian

18 Pinout-view == Systen view

PrSna

B1 [Blue PushButtan]

& Flatform Seftings

Securty 2 |
Platform proposal RCC_OSC32_IN
Computing ’ BSP RCC_0SC32. OUT
. o
Middeware 5 Name IPs or Components Found Solutions  12C Addr  B% RCC_COSC_IN
LSMEDSO BUS 10 driver 12C 12C v| li2c1 | 0 85E RCC_0SC_OUT
Additional Software ~
BSP BUTTON [ePioEXT | [PC13 [B1 [Blus PushButton]] ~ | BSF
i SThicraelactonic BSP USART [UsART Asynchroneus ~ | [USART2 - | BsF
— ASP LED [ePI0.Outout v | |PAS [LD2 [green Led]] | BsE




1. Expand Src in folder Lab6

2. Double click on
app_x-cube-mems1.c

3. Gotoline #202

4. Change it from
HAL_Delay( 1000 );
to
HAL_Delay( 50 );

Note: Sensor ODR is 6667 Hz, meanwhile
output on serial terminal is updated every
50 ms (20 Hz)

Lys
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Lab6 — Code Editing 1/2

File: Edit Source Refactor Mawigate Search Project Run Windew Help

Y- [ ‘ iﬁév%- ‘ﬁb:‘rl_li.-%“;vih? 4= q-{_,t_i- Fl>a e vln
{5 Project Bxplorer 58 = 0 |[Hisbsice [€] app_x-cube-memsl.c 50
B® © . ;
& Labo void MX DatalogTerminal Process(void)
T‘_"i Lab1 int i;
10 LabZ
0 Lab3 if (PushButtonDetected |= 8U)
13 Labd { i
- /® Depgungir
et HAL_Delay(5€);
~ [0 Lab6
» |5l Includes £* Wait until the butkon is relsassd */
» (23 Drivers while ((BSP_PB_GetState{ BUTTON_KEY ) == PushButtonState));
w 5 Sre

f* Debauncing */

» Lgl sppie-cube-memstic HAL Delay(58):

» E custam_motion_sensors_ex.c
» @ custom_motion_sensors.c
L] mainc
s [€ stm32Msehal_ msp.c
14 stri32idioc it
» L) stm32kenucleo_busc
[g syscalls.c
» [0 sysmemic
o Lg] system_stm32idienc
» 1B Startup
» = Inc
Labfijoc
STM32LATERGTX_FLASH.Id
STM32LATERGTX_RAM.Id

* Reset Interrupt flag =/
PushButtonDetected = &;

* Po nething */

i

for{i = @; i ¢ CUSTOM_MOTION INSTANCES NBR; i++)

¢ if (MotionCapabilities[i].Acc)
Accelero_Sensor_Handier(i);

1
if (MotionCapabilities[i].Gyro)

Gyro Sensor Handler(i);

}
if (MotionCapabilities[i].Magneto)
Magneto_Sensar_Handler(i);

b
1

HAL Delay( 1888 );

| Writable | Smart Insert

| 20221

Quick Aceas) £ 112 | B I %
=

~




2. Change it from
static uint8_t verbose =
to
static uint8_t verbose =

This modification will reduce the serial terminal
output info to only RAW accelerometer and
gyroscope data

Lab6 — Code Editing 2/2

1. Goto line #50 of file app_x-cube-mems1.c

File Edit Source Refactor Mavigate Search Project Run Window Help

EEEEEE
&

Lab5
~ [ Labs

> [l Includes

+ % Drivers
3 Sec
5 Startup

» & Inc
[T Lebioe
it STM32L4TERC
[ STM3ZLAT6RC

Or@ ®-f-Gidisr@ LS~ G-~ 0

[0 Labéiioc [ =app_x-cube-memslc 52

Fifdef _ cplusplus
extern "€ {

#endif

Incle
25 ginclude “app x
ginclude "main.h"
#include <stdic.h>

ube-mems1.h"

#include "custom_motion_sensers.h"
#include "lspedsc_settings.h”
ginclude “stm3214wx_nuclec.h”
#include "math.h"
2 pefvite typelel -— e s s oA
typedef struct displayFloatTeInt s {

int8_t sign; /* @ weans positive, 1 means negative™/

uint32 t eout_int;

uint32 t out dec;
} displayFloatTolnt_t;

gdefine MAX_BUF_SIZE 256

ivate variables —————-
volatile uint8 t PushButtoy
uint® t verbose = @; /* \
CUSTOM MOTION SENSOR Capab
char dataDut[MAX BUF_SIZE];
int32 t PushButtonState = GPIG PIN RESET;

= B;
put to UART terminal on/ore. =/
MotionCapabilities[CUSTOM MOTION INSTANCES NER];

/* Private funciion prototypes ———--—-——- = e T |

6 static void floatToInt(float in, displayFloatTelni_t “out value, int32 t dec_prec);
7 static void Accelero_Sensor_Handler(uint32_t Instance);

static void Gyro_Sensor_Handler(uint3Z_t Instance);

static void Magneto Sensor Handler{uint32 t Instance);

static void MX DatalogTerminal Init(void);

static void MX DatalogTerminal Process(void);

<
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Lab6 - Compiling

1. Click on the hammer ﬁ- to begin compilation, or press CTRL+B

2. Compilation should terminate
with O errors and 0 warning
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6 workspace 104

File Edit Source

M- HQ B R -Bidik S e ED- @ [auick Access | g5 | B | 4+

yPoe. % = 0
89 -
& Lab0
U Labl
10 Leb2
O Lab3
& Lab4
J Labs
v m Lab6
» i;’ Binaries
> @l Includes
» (& Drivers
v (2 Sre
> g} app_x-cube-rr
» [€ custom_motic
» [§ custom_motic
» [§ main.c
> L€ stm32K_hal,
s [§ stm32lboit.c
> [ stm32ide_nuc
> [g syscalls.c
» [g) sysmem.c
> L€ system_stm32
> (2 Startup
> (& Debug
» & Inc
m Labb.ioc
STM32L476RGTX.
STM32L476RGTX

pp_x-cube-memsl.c - STA

Navigate Search Project Run  Window Help

[ Labbioc (€] app_x-cube-memsl.c 53 ==
HAL_Delay(s@); =

/= wait until the button is released =/
while ((BSP_PB_GetState( BUTTON_KEY ) == PushButtonState));

/™ Debouncing */

HAL_Delay(5@);

/™ Reset Interrupt flag */
PushButtonDetected = @;

for(i = @; i < CUSTOM_MOTION_INSTANCES_NBR; i++)

if(MotionCapabilities[i].Acc)

Accelero_Sensor_Handler(i);

}
if(MotionCapabilities[i].Gyro)
.
~ >

B@-8v=08

B Console 23 & &S| OB G % |
COT Build Censele [Labs)

rm-none-eabi-gcc "..lDriverslBSPICmbﬂnents/lsm&dsnllsmadse_reg.c".- cpu=cortex-mé -;td:gnuil -g3 -EUSE:HAL_DRIVER -DSTM32L476xx -DDEBUG -¢ -I A
arm-none-eabi-gcc -0 “Lab6.elf™ @"objects.list” -mcpu=cortex-mé -T"C:\Users\michael galizzil\STM32CubeIDE\workspace_1.@.@\Lab6\STM32L476RGTX_
Finished building target: Lab6.elf

arm-none-eabi-size  Lab6.elf

arm-none-eabi-objdump -h -5 Lab6.elf > "Lab6.list”
text data bss dec hex filename
3918e 252 2156 41588 a274 LabG.elf

Finished building: default.size.stdout

Finished building: Labé.list

11:19:43 Build Finished. @ errors, @ warnings. (teok 75.932ms)

| Writable Smartinset | 202:15
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Lab6 - Debugging

Click on the bug "ﬁ'* to begin debugging

Select
STM32 MCU C/C++ App

File Edit Soume

- Gl
|L'ﬁpmje_.. b

il
i}

0 Labd

3 Lsb1

i Lab2

BT Lab3

0 Lsba

1 Lab5
v MG Lab6

» 44 Binaries

» iy Includes

3 A2 Drivers

v (& 5rc
1ol app_x-cube-rr
‘custom_rmotic
custorm_rmotic

Click OK

main.c
6| stm32lc_hal,
stm32ldec it.c
stm32idae nue
syscalls.c
¢ sysmemic

5 [ system_stm32
o 2 Startup
» = Debug
» = Inc

[0 Labé.ioe
{35 STMB2L4TERGTX
|33 STM32LA7ORGTA

< bl

pE Le-STIME2CY — [l
M h Project Run  Window Help
> ':. 4 4~ fl -5 S '|ﬂ Qulckﬂ\ccfm;‘g‘%m#
[0 Labdioc |4 app_s-cubs-memslc ¥ =y
HAL Delay(52); ~
/* Wait until the butten is reles |
while ((BSP_PB GetState{ BUTTON K Selectaway to debug 'Labé!
* Bebsincing */ [&]Local C/T++ Application
HAL_Delay(58); [smmaa Meu €7+ Application
/* Reset Interrupt =
PushButtonDetected = @;
/* po pothing */
}
for(i = @; i < CUSTOM_MOTION_INSTAN
i
%f(ﬂotinncapa bilities[i].Acc) Description
Accelera_Sensor_Handler(i); STWB2 MCU C/C+ + Application
1
if(MotionCapabilities[i].Gyra) “
< | i >
B Console & 3 g =H MB~r3~=0
COT Build Cansole [Lab&]
arm-none-eabi-gee "../Brivers/BSp/Component @) oK I Cancel | [-m4 -std=gnuil -g3 -DUSE HAL DRIVER -DSTH32L476xx -DDEBUG -t -T A
arm-none-eabi-gec -0 “Labg.elf" @"objects.i| chael galizzi1\STHI2CubeIDE\workspace 1.8.8\Lab6\STH3I2L476RGTX._
Finished building target: Lab6.elf
arm-none-eabi-size  Lab6.elf
arm-none-eabi-objdump -h -5 Lab&.eIf > “Lab6.list"
text data bss dec hex filename
39188 252 2156 41588 a274 Lab6.elf
Finished building: default.size.stdout
Finished building: Lab&.list
11:19:43 Build Finished. @ errors, @ warnings. (took 75.932ms)
v
< >

| witable | Smartlnsert | 202:15 !
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Click OK

Lab6 - Debugging

File Edit Source Refactor Nsvigste Search  Proj

] &R -rmidis-® g

BPoie. ® 2 H

W Labd

13 Lab)

1 Lab2

3 Lab3

1 Lab4

19 Labs
v T Labe

» 47 Binaries

> [l Includes

3 [ Drivers

w (& Src
s e} appoecuber
» @ ‘custom_rmotic
v £ custom_matic
o g main.c
3 [€ stm32ldoChal,
5 [6) stm32lbo ite
v 2] stm32ie nue
5 [ syscalls.c
S le) sysmemic
5+ [8 system stm32
(2 Startup
= Debug
» (= Inc
Lab6.elf Jaunch

STMBZLATERGTA
i STM32L4TERGTH

[ Labbioc [ app_a-

Edit launch configuration properties

I (Qunick Access | El 73} g e
= m)

HaL Delay(5]

/™ Wait unmt
while ((BSP]

/* bebeuncd
L_Delay(5

/* Reset In
PushButtonDy

/* Do nothij

}

for{i =8; i
{
if{MotionCs
i

Accelero_ |
‘if(MetionCal
.
< |
El Console 3
COT Build Console [Lab&] |
arm-none-sabi-gee .

arm-nane-eabi-gee -a
Finished building tar,

arm-none-eabi-size
arm-none-eabi-cbjdump
text  data b
359186 252 213
Finished building: deq

Finished building: Lal

11:19343 Build Finish

Name: | Labf.eff
= Main| 3= E}ebl!ggtrlstartupl 1 saurcel = Cummcm‘
C/C++ Application:
| Debug/LabE.cif | | Search Project... | Browse.. |
Project:
‘ Labs | | Browse.. |
Build (if required) before launching
Euild Canfiguration: | Use Active H
(O Enable auto build () Dissble auto build
(®) Use workspace settings: Configure Workspace Settings..
[ Revet || Ay |
@ oK | cancel

~

| >
B &S EE =

DUSE_HAL_DRIVER -DSTM32LA76xx -DDEBUG -c -I A
ICubeIDE\workspace 1.8, 8\LabG\STMIZL47ERGTX.




Lab6 - Debugging

1. Code start at the first line of the main function

2. Click play
to run the code
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button

File Edit Source Refactor Search  Project Run Window Help
o L A0SO ST R S 6 - et R T IR N R R R S =T Sl i
AFoL 15 = B [Hisssier © app.k-cubie-priemslic |8) startiip stm3E2i4T6ghcs [# mainic 22 SRV S %8 fTE LM GfL B=5 =l H
‘:v| % i = 55 :I‘@ret;;_ai int ~ LER e T
~ E'I:abﬁ.eﬂ‘ [STM32 MCU Deb S dirt: matni(uoid) Mame Type Value
w % Lab6.elf [cores: 0] {
w ® Thread#1 [main] 1| * USER CODE .
= main(jat maim.c:
w C/ST/STM32CubeIDE_ 1%
pid ST-LINK (ST-LINK GDB
END Indx */
/* Configure the system c
-SystemClock_Config();
f* USER (ODE BEGIN SysInit */
* USER END SysTn
i* Initialize sll configured periphérals *f
MX_GPIO_Init();
M_MEMS Init();
f* USER CODE B& *f
. v
€ 2
B'Consele 88 !l Begutess [&] Problems () & 25 E =l = X Ef?“'!a'-_"z =]
Labf.elf [STM32 MCU Debugging] ST-LINK {ST-LINK GDB server)
~
Download verified successfully
v
< >
Wiitable | Smartlnset | 7721

B8 workspace 1.0.0- Lab




Open Tera Term to view the output

=
b
File E £ actar R Vindo Help
M= | b | =& | i LR R I U AT R A =T S dll i ]
45D =i e ] app_k-cube-miemslic [8) startiip stm 32476 nes Tl & F W =R
i = ~ N =
bE.elf [STM3Z MCU Deb 5 Name T Value

72 Labb.elf [cores: O]

w2 Thread #1 [main] 1|
wil C/ST/STM3ZCubelDE_
wi ST-LINK (ST-LINK GDB

280, GYR_Y[0l: 0, GYR_Z[0]: -350
-3, Acc_v[0]: -16, Acc_z[0]: 1015
280, Gvr_Y[0I: 0, GYR_z[0]: -350
-4, ACC_Y[0J: -14, Acc_z[0]: 1014
280, GYR_Y[0l: -70, GYR_Z[0]: -350

-5, acc_v[0]: -13, acc_z[0]: 1008

280, GYR_Y[0]: -210, GYR_Z[0]: -350
-4, Acc_¥[07: -13, acc_z[0]: 1011

350, GYR_Y[OI: -70, GYR_Z[0J: —280

-5, AcC_v[0]: -15, Aacc_z[0]: 1009

280, GYR_Y[0I: -70, GvR_z[0]: -350 P A e o o
-7, ACC_Y[0J: -13, Acc_z[0]: 1012 '

Download verified successfully

Lyy v
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Labb -

Click stop button to interrupt the debugging

B8 workspace 1.0.0- Lab

~ & Lab6.2lf [cores: O]

o2 Thread #1 [main] 1|
o C/ST/STM32CubelDE_
ST-LINK (ST-LINK GDB

/" USER CODE BES

f= MCU Conflguration—

t of 31l peripherals, Initial:
HAL_Iniz();

/* USER (S0E BEQIN Inmit */

f* USER

END Indx */

/* Configure the system
-SystemClock_Config();
/" USER CODE

BESIN SysInit */

/* USER CODE END SysInit */

=y

f* Initialize s1l configured peripherals
MX_GPIO_Init();
M_MEMS Init();

File Edit Source Refactar MNaviga Project Run  Window Help

E e | e | | o OO WSS e B = SN R TP TR R = IR I | i}lllckﬂccﬂﬁ:lﬁ\ﬁﬁm#

150 =i E) e & app.d-cube-memslc (8] startup stmi32idTeigrcs [ mainc 32 SR e B %8 frE MM &L =s <
5| | =  Bretal dnt - LEenw v

~ [ LabG.eff [STM32 MCU Deb sirt. main(uoid) Niaimie Tise Value

Debugging

/* USER CODE BGIN z =
* USFR (OOF EWND 2 * b
: >
B'Console 2 !l Begutes  |& Problems () tables ale e = B X %
Lab.elf [STM32 MCU Debugging] ST-LINK (5T-LINK GDE server)
”
Download verified successfully
v
Wiitable | Smartlnset | 7721




Lab6 — Closing the project

1. Right-Click on Lab6 project

2. CIle on Close PrOiect File Edit Source Refactor Nevigate Sesrch Project Run Window Help

Tu RN - R SRR - R R C R R P Pl Aiva e @ Quek Access] | 18 | BB 4
B Projec.. 20208 =mens S start ] mainc £3 =8 | ErQut. 8 @8 il
BS < 3 BN e % T
& Lab0 W mainh =
E kab1 o app_x-cubs-memslh .
L LabZ /= USE € BEGIN 1 */ £+ SystenClock Config(vaid)
3 Lab3 145 MX_GPIO_Init{void) : void
0 Labs /* USER CODE 4D 1 */ o TG
13 Labs o SysternClock_Config(vaid]
villh e, s pn =y & 9 MX_GPIO Init(void) - vord
¥l o Error Handlerfvoid) : /i
> i | CEney ipberals, Initi es the Flash interface and the Systick. "/ o - Failed{chat®, Uint3Z_
(e z 3
> IS Open in New Window
vims —_
‘ cutee  |H0RE Y
sV hiz v/
Delete Delete = N
stem cloek =/
Source >
Move,.
SysInit =/
Rename... 24
sTrit *
Import...
Expﬂdm red peripherals =/
Build Project
5y
Clean Project -
Refresh ES o X
i y - < >
Close Projec ‘;
se Untelated Froject la B8 5 Prepertis = R %| S B =8 =28-g-=0o
Debugging] ST-LINK {ST-LIMK GOB =erver]
Build Configurations T — =
Buiild Targets H
Index 3
) FRunas >
45 DebugAs H v
< Profile As ’
E tans Team ¥
Camnare With 3




Thank You!
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Common Issue #1

 Description: when debugging is launched by pressing 1 , a Problem
Occurred because ST-LINK need to be updated

‘center>&copy; X Problem Occurred 0
‘ights reserve|
A

&K®¥3 'Launching Lab0.elf' has encountered a problem.
software comp | )

== Error in final launch sequence: -

Error in initializing ST-LINK device.

Reason: (6) ST-LINK firmware upgrade required.
Please upgrade the ST-LINK firmware using the upgrade 3T-LINK
tool. Reconnect ST-LINK and click OK

Lys
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Common Issue #1: solution

1. Click OK to run upgrade to latest firmware

[B workspace_1.0.0 - Lab
File Edit Source Refactor MNavigste Search Project Run Window Help

T T e T T ‘;.m@m#‘
=

{5 Project Explorer 2 = B [Lsblioc (€] mainc 2
84 <~ 1 /* USER CODE BEGIN Header */ ~
~ I Labo e
> #;:Sinm's 4 * gfile ain.c
> )l Includes 5 - ief in program body
3 (S Drivers & . crnmsmsan sessssmssnsnssnnss
v @ Sre 7 * @attention
8 . E
» @B app_x-cube-memsl.c 3 = <h2><center>Beopy;| [G@ Problem Occuired - a
> [€] mainc 19 * All rights reserve|
> @ stm32ksac_hal msp.c 1 - - ‘Launching Lab0.elf' has encountered a problem.
> [ stm32ieit.c 12 * This software comj
5 [8) stm32Mxx_nucleo_bus.c 13 * the "Lj Error in final launch sequence:
> [g syscalls.c 14 o Licensy [ .
15 Error in initializing ST-LINK device.
> [ sysmem.c 16 N Reason: (6) ST-LINK firmware upgrade required.
> [£] system_stm32ldece 17 ewswessed Please upgrade the ST-LINK firmware using the upgrade 5T-LINK
» (2 Startup 18 ' tool, Reconnect ST-LINK and click OK
3 (= Debug 12 /* USER COD|
i 28
y & inc 21 /* Includes | Details>> [Nﬂ
|& Lab0.elf.launch 22 #include * e
[ Labdioc 23 #include "app—
[ig STM32L476RGTX_FLASH.Id 24 . v
|G STM32LATERGTX RAM.Id < >
B Console 33 !‘x&‘%ﬂ%@@ #mByM-= 0
<terminated> Lab.elf [STM32 MCU Debugging] ST-LINK (ST-LINK GDB server) B
~
Starting server with the following options:
Persistent Mode : Disabled
Logging Level H ¢
Listen Port Number : 61234
Status Refresh Delay : 155
Verbose Mode + Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
Reason: ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
-
Writable Smart Insert 1:1 L]




Common Issue #1: solution e

1. Click Yes when is asked to upgrade the ST-LINK

@ wotisp

File: Edit Source Refador Naw
= ha SRR Bl SR

i Project Eyplerér 23

=

B

&

~ T Lab0
3 &..‘ Binaries
> |t Inzludes

» (B Drivers
w 2 Sic

app_x-cube-memsl.c
main.c

stm32ldochal msp.c
strm321doc_it.c
strm32kso_nucles_bus.c
syzcallzic

SySMEm.C

3 systemn_stm32ldocc

» 8 Startup

» (= Debug

» & Inc

= LabD.elflaunch

[ Lab0ioe
STM32LA7GRGTA_FLASH.Id
STM32LA76RGTX_RAM.Id

E/EIE

B B @

[E

@

> /4
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— (] X

gate Search Peojedt Run Windew Help

FLSEE T e IR S IR St IR == =l ; |

[viek Aceess] | | 5 0 %0

5 [ sboios [E mainc &3 N
= 1 J/* USER CODE: BEGIN Header ¥/ -
4 : main.c
B Main program body
5 B T T
8 .
9 v ch2secentarsicopy; Copyright (¢) 2819 STMicroelectronics.
19 v ALL rights ved.</center></h2>
11 .
2 sof tware compgnent is licensed by 5T under BSD 3-Clause licepse,
3 L3
4 License)
15 . =
18 y, lf 1 ST-LINK firmware upgrade reguired.
17 brmsensty Please first reconnect ST-LINK, and then select YES to upgrade using the ST-LINK
18 b upgrade teol.
s 1 Bg¥ S
28
21 /* Includes No
2> #include "n) 1 : .
22 ginclude "spp——cuos
24

Blconsale 1% EXR G EE 2BD-TO" 5
<terminated> LabO.slf[STMEL MCU Debiugging] ST-LINK (ST-LINK GDB server)

~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level £
Listen Port Number 1 61234
Status Refresh Delay 3 15%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
v
Writable | Smart lnset. | 121 i L




1. Click Open in update mode to force ST-LINK

2. Click on Upgrade
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Common Issue #1: solutio

[ won 100 - LabO/Ste/main.c - STM - ] b
File Edit Sowce Refacior Nengete Search  Project Run Windew Help
Fe RN R T e o RS RS eR el [cvic Acces] | | 52 [0 %
i Project Explorsr 53 = 5 [Miebics | [§ mainc 2 e
= 1 J/* USER CODE: BEGIN Header ¥/ -
~ T Lab0
> ﬁ. Binaries
> |t Inzludes
» (B Drivers
w2 Src
¥ 18] Spiiecubmisely (&) 2819 STHicraelectronics.
< main.c Jhos
¢ stm32iho hal msp.c
| stm3Zkbor it.c
strm32kso_nucles_bus.c
| syscallsc
» L sysmem.e
y g systemn_stm32ldocc
» 2 Startup ST-Link ID; 0663FF574857847167033549
2 Firmware yersion: VIZ9MiB
35 Last firmware version: V2131M21
PR ey
23 | Upgrade
B Cansale EAEE L = R e R =
et
~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level 1
Listen Port Number 1 61234
Status Refresh Delay 3 15%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
v
Writable | Smart lnset. | 121 L




Common Issue #1: solutio

Wait until update is finished and then close the window.

B wo 1 Lal mhair - O *,
1 CI - k X h File Edit Sourcs or Neugate Search  Peoject Run Windew Help
. IC On W en Erg | > r@id e~ S LT & - a8 Cluick Acces:
[ ] i Project Explorer 83 = 5 |[fi=btice [E mainc &2
In IS e = 1 J/* USER CODE: BEGIN Header ¥/ -
~ T Lab0
¥ ﬁ. Binaries
il Includes
» (B Drivers
w2 Src
s 6 app_t-cube-memslic
| main.c
stm32ldochal msp.c
(g} stm3ZMhocit.c
2 strm32kso_nucles_bus.c = NEL S o A I
syzcallzic
> SySMEm.C
> Epen HE mode
| system_stm32ldcuc - S T
(5 Startup 5 T STink ID; 0869FFS7485 7847167033549
= Deb
ey ; i Firmware yersion:  V2129M13
nc .
Last firmware version: V2131M21
Ungfaoe |
STM32LA7GRGTA_FLASH.Id v
[T STM32LATERGTX RAM.Id
B Cansale E‘@@|.“El-"3-=' I
<terminated > T3H
~
Starting server with the following options:
Persistent Mode i Disabled
Logging Level 1
Listen Port Number 1 61234
Status Refresh Delay 1 5%
Verbose Mode : Disabled
SWD Debug : Enabled
Error in initializing ST-LINK device.
Reason: ‘ST-LINK firmware upgrade required. Please upgrade the ST-LINK firmware using the upgrade tool.
' v
-augmented Wiitable | Smartlnset | 131 L




Common Issue #2

 Description: when debugging is launched by pressing £ , a Problem

Occurred because ST-LINK is not detected even if it is plugged correctly to
the PC

B (0§ Problem Occurred

i % 'Launching Lab6.elf has encountered 5 preblem,

Errar in final launch sequence

Error in initializing 5T-LINK device.
Reasom: [2) ST-LINK DLL error.

o | o]

i e
|Error in final launch sequence:

Error in initializing 5T-LINK device.
3l :F‘.easun'. (2) ST-LINK DLL error,
Error in initializing ST-LINK device.
Reazon: (2} ST-LINK DLL error.

&7 '
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Common Issue #2: solution em

1. Click OK and proceed to install ST-LINK driver

EE workspace. Lab&/Sre/mainic - STM32CubelDE — =]

Fite Edit Source

O WG B

Mavigate Search  Froject Run Window Help

T R BT R CREE R RS

ﬂ"ﬂ}i-—.ﬁ\-l_‘;@v: vlﬂ

fyProjec. 52 = 0 [Dlteblies | [@ mainc & | ]3] startup.stm324T6gtxs ST
Bs - g3= o= - g - ;
03 Lah0 el * flbrisf The application entry point, .-_I_ 1z:‘i W #*
i Labl T Grstml dnt 4 rnain, . o
il app_x-cube-mems1.
K LabZ int main(void) ++ SystemClock_Config(void)

++5 MX_GRIO_Initivoid) - void
/* USER CODE BEGIN 1 *f ° i‘n‘;ﬁ.n(\:‘{! i
© SystemClock Configlvord)

/™ USER CODE END 1 */ 5 i &
@ & MX_GPIO_Init{void) : void

» 4% Binaries’ o Error_Handlerfvoid)
5 B Includes /= mel configuration—— A ez faited(char®, u
» (&2 Drivers -

v (B St /* Res

et of =11 periphery 'Latnching LabB.elf' has encountersd a problen. 43
| HAL Tnit(); )
» |6 app_x-cube-mi

o €] custom_rotio)
» | g custom_motior
> g main.c :
5 [ stm32tbe_hal s
5 [2) stm32ie jtic
o |g) stm32lhec nucl
Lo sysealls.c
3 [8] sysmem.c
5 [£] system_stmi32k

Error in final launch sequence:
/™ USER CODE BEGIN Init M
Error in initializing ST-LINK device.
END Znit */ Reason: (2) ST-LINK DLL zmor,

/* USER CODE

/* configure the systam d

systemClock_Config(); oK | | << Details

/* USER CODE BEGIN SysInd

Error in final launc|

/* USER CODE END Sysinit
/7 HEER COUE EHD SYEINER | e i nitializing ST-LINK device.

» (2 Startup /* tritialize-all corfigy Ressoni (2] ST-LINK DLL error,

. 2 = Error in initializing ST-LIMK device.
' (& Debug m‘GPIELI"?tO‘ Reason: (2) ST-LIEM DLL error.

y = Ine MX_MEMS_TInit();

F=ISER CONE REATM T %S

Labfelflaunch - " -

HEmp-m-=o

STM32L4TERGTH. |0 s @) Tasks B} Console 82 [ S =X %‘ 5:?‘ Eﬂ
(i STM32LA76RGTX_ Lab.elf [STM32 MCU Debugging] ST-LINK (5T-LINK GDE server)

5T-Link enumeration failed

Error in initializing ST-LINK davice.
Reason: ST-LINK BLL error.

> /4 ( : -

ife.augmented | | Writable | Smartinsert | GD:46 : 5




Common Issue #2: solution

1. Extract the archive en.stsw-link009.zip located in
C:\X-CUBE-MEMS1_HandsOn\Drivers

2. Run installer for your PC architecture (32bit or 64bit)

amd64

x86
§ dpinst_amd64.exe
§ dpinst_xB6.exe °
[} readme.txt
L] stlink_bridge_winusb.inf
;j stlink_dbg_winusb.inf
k5] stlink_VCP.inf
[Z] stlink_winusb_install.bat
=4 stlinkbridgewinusb_x64.cat
=7 stlinkbridgewinusb_x86.cat
=2 stlinkdbgwinusb_x64.cat
(=7 stlinkdbgwinusb_x86.cat
= stlinkvcp_xB4.cat
en.stsw-link009.zip {2 stlinkvep_x@6.cat




Click Next >

Click Finish

Completing the Device Driver

Welcome to the Device Driver
Installation Wizard

Installation Wizard!

This wizard helps you install the software dnvers that some

computers devices need in order to work
The drivers were successtully installed on thiz compiter

You can now connect your device to this computer. F your device
came with instructions, please read them first,

| Driver Name Status

w' STMicroelectrorica (Win...  Beady to use
w' STMicroelectronics (Win... Readyto use

To continue, click Next.

a +/" STMicmelectonics {ush.,, Ready lc"'e
‘ , I 5 Next > Cancel Hack finish Cancel

augmented




Description: regenerating the code by saving the project [Eil after modify
the .ioc file may lead to some missed source file inclusion and compilation
will fails.

) /4
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Common lIssue #3

=]
=
-}
=
=]
=]

Lab0
Lab1
Lab2
Lab3
Lab4
Lab3

File: Edit Source Refactar
(B
i Project Bxplorer 53

[T Lab6

Navigate

Jy

iy~

Search Project Run  Window Help
P -Hlemerv @

L] main.c 32

oelectronics.

center«

il Includes
~ (= Drivers
v (& BSP
v (= Components
w (= Ismédso
Ismédsa_reg.h
» |1 lsmédso.h
@ Refease_Notes itn
(= STM32L4ic Nucleo
(= CMSIS
(& STM32Ldir HAL Driver
v @8 Sre

{| app_x-cubememsle

&
|l custom_motion_sensors_ex
» ] custom_miotion_sensors.c
] mainc
] strn32idu_hal_msp.c

e stm32Mmc it.c
stm324x_nuclea_bus.c
[ syscalls.c

i sysmem.c
system_stm32ldice

5 Startup

(= Debug

(& Inc

(3 Labbioc

[ STM3IZLATERGTX_FLASH.Id v

cluda

AU LVET S/ S TMILCRRA AAL U IVET 31 O SUIOZLSAK Al Ual L ERLC SCpUsLUl CeRSe sy
+/Drivers/BSP/STM3214xx_Nucleo/stm3214xx_nucleo.c” -mcpu=cortex-m4 -st
arm-none-eabi-gec -0 “Lab6.elf’ @objects.list*  -mcpuscortex-md -T“C:\Users\michael gali:
Src/custom_motion_sensors.o: In function ~LSMEDSO 8 Probe’:

C:/Users/michasl galizzil/STH32CubeIDE/warkspace 1.9.8/Labb/Debug/. ./Sre/custom motion sensors.c:583: undefined
C:/Users/michael galizzil/STM32CubeIDE/workspace 1.8.9/Lab6/Debug/. . /Src/custom motion_sensors.c:587: undefined
C:/Users/michael galizzil/STH32CubeIDE/warkspace 1.8.@/Lab6/Debug/ . . /Src/custon motion_sensors.c:597: undefined

C:/Users/michael galizzil/STM32CubeIDE/workspace 1.8.8/Labs/Debug/../Src/custon motion sensors.c:64@: undefined

c: /Usars.’ul(hael gzilizzillSTM}l(ubeIDEl\mrkspﬁ(g 1.8. efLabﬁlDEbugf../Sr(/tustm motion_sensors.c:648: undefined

PR PR I

| Smarttnsert | 2447

Wiitable

UTE <5 “DUSE_TAL_URLVER <03
nuil -g3 -DUSE HAL DRIVER -DSTM32L476»
z11\5THM32CubeTDE \warkspace_1.8.8\Labs\ST

reference to ~
reference to ©
T LSMEL
T LsMBL
" LSMBL

reference to
reference to
reference -to

N =n e

o | R e

im!

a




Common Issue #3: solution

1. Right click on the project

2 ( :I iCk O n C I ose P ro H ect File Edit Source Refactor MNavigate Search Project Run  Window Help
. l MBS -Ridife-i®™ P il ~FlerGayo~| O
{5 Project Explorer 7 = L ] mai
8 = -
& Labd A
3 Labt
@ Lab2
&3 Lab3 & T
B Labs 7 7 entian
3 Lahs b= . i ;
- Nier 3 ><center>8capy; Copyright L ) 281% STMicroelectroni
Go Into
ed by ST under ESD 3-Clauss
Open in New Window in complisnce witt
icetse &
Copy Ciri+C a|:=n5cu ce licensez/BSD-3-Clsuse
Paste Cris T
® Delete Delete
SHUFEE s | £0DE END Header */
Mave.. I e R e SR R R R R R R B R R B R SRR R R R =y
Rename... F2 B "main.h”
> - e "app x-cube-memsil.h”
v f Impart..
Mo Bpesn  Foeten s e : ------------------------------------------------- '
Build Project
-
Clean Project
’ & Refresh
Close Fiigect & |#E-H-=1
e Labi
Clase Unrelated Project ![g,tat ]. FUNIVETS ) STHOLLFRK_NAL_ U IVET/ STCT S TS £ImAK_Td1_Uai L_EX.C ~MHCpU=LUIr TEX-5% ~STOSRENULL —BY ~DUSE_MAL URIVER =
y ) R gee “../Drivers/BSP/STM32L4xx_Nucleo/stm3214xx_nucleo.c” -mcpu=cortex-m4 -std=gnull -g3 -DUSE_HAL DRIVER -DSTM32L476x
: Build Canfigurations * bgcc -o “Labf.elf* @"objects.list” -mcpuscortex-md -T"C:\Users\michael galizzii\5TM32CubeIDE\workspace_1.8.8\LabE\ST
:E Build Targeéts » fion_sensors,o: In function °LSMEDSO_8 Probe’: .
> el galizzil/STM32CubelDE/workspace 1.8.8/Lab6/Debug/../Src/custom motion_sensors,c:583: undefined reference to “LSMsE
= Indlex * pel galizzil/STM32CubelDE/workspace 1.8.8/Labs/Debug/. ./Src/custom motion_sensors.c:587: undefined reference to ° LSHBL
= e pel galizzi1/STH32CubeTDE/workspace 1.8.8/Labs/Debug/ . ./Src/custom motion_sensors.c:597: undefined reference to "LSMEL
T O R ¥ kel galizzil/STHI2CubeIDE/Workspace 1.8.8/Lab6/Debug/. . /Src/custam motion sensors.c:648: undefined reference to "LSMEE
— 4% Debugas > pel galizzzl{sﬂﬁz{ubemﬂwnrkspace 1.8.8/Labs/Debug/. . /Sre/custom motion_sensors.c: 543 undetined reference to *LSMEL
i3 e o == D= PN T = = e S P P L S S e cvemen Y
< Profile As > >
EL Labs Team . > : L
—— Compare With b3



Common Issue #3: solut

1. Double click the project to open it back

File Edit Source Refactor MNavigate Search Project Run  Window Help

ML s A iNidig- BB @ i@y -iGE il Flree o0 __c(uicL-A{cE;ﬁ|E}|=@Ea§;

& Projectbplorer 22| EHIH, T =0 =0 Fomas =0 g
3 Lab8 ]
Il__i Lab1 Anoutline is not available =
13 Lab2 :
T Lab3 v
3 Lab4

O Lab5

@

- s B} Consdle 7 [] Propastizs L 4 :Q,l ERSE= :—5‘&‘ M B-rf>=0
COT Build Cansole [Lab&]

Lys

life.augmented 12 1abs j =




ommon Issue #3: solution

1. Open the .ioc file and modify something in the project in order that is possible
to save it again

File Edit MNavigste GSearch Project Run Window Help
A~ EHE -8 Bidigp-iad-iE-flveworo-|@
= 0 |[@tabGioc 52

-

[k Acces] | 18 | 00 4

O

i Project Beplorer 57

) BY PBinaut & Canfiguratian
3 LabD = = .
3 Labi Additional Software v Pinout
B t:ﬁ: oelectronics X-CUBE-MEMS1.6.1.0 Mode and Conﬁgiﬁ 4 Pinout view Systam view
5 Lab4 . :
13 Lab3
B C 2
< B Lae Board Component MEMS
» il Includes System ..~ Board Support STM32Cube Custom BSP |
5 (2 Drivers
> 3B Sre Analog > Device Application
» |8 Startup
> (= Debug Timers >
P =Y \n:_
[ kabsioc Connectiv
STM3ZLATARGTX_FLASH.Id
T STM3IZLATERGTA_RAM.Id
s s R Multimzdia >
Security 7
Computing > ETHE LA anTT
Middleware >
Additiona... ™
5 STMicoels) E‘
= E
« Basic Paramaters
LEMEDSO . 208Hz
LSMGDSO .. 4g
LEMEDSO . 208Hz P = - M3
LSMEDSO . 2000dps ® Loy e -




ommon Issue #3: solution

|_|

1. Save the project by clicking on

At this point included
files will be restored R0 S 8 B B e[ e PILY

i) Project Explorer ) = 8 @ Labbice 23
correctly | =@ - [EEETE——
3 LabD = = .
3 Labi Additional Software v Pinout
B t:ﬁ: oelectronics X-CUBE-MEMS1.6.1.0 Mode and Conﬁgiﬁ 4 Pinout view Systam view
5 Lab4 . :
13 Lab3
B C 2
< B Lae Board Component MEMS
> il Includes System ..~ Board Support STM32Cube Custom BSP |
5 (2 Drivers
> 3B Sre Analog > Device Application
» |8 Startup
> (= Debug Timers >
P =Y \n:_
[ kabsioc Connectiv
STM3ZLATARGTX_FLASH.Id
T STM3IZLATERGTA_RAM.Id
s s R Multimzdia >
Security 7
Computing > ETHE LA anTT
Middleware >
Additiona... ™
5 STMicoels) E‘
= E

« Basic Paramaters
LEMEDSO . 208Hz
LSMEDSO ..

‘ LSMBDSO . 208Hz . . . i .
LSMEDSO . 2000dps ® Loy e -
< > s =0




Common Issue #3: solution

1. Expand Src folder and open main.c

ubelDE

WE workspace 1.0 3

File Edit Source Navigate

2. Gompile by
clicking on X

(

I Project Explorer B2 |

o

& Labd
3 Labi
@ Lab2
13 Lab3
T Lab4
3 Lab3

D Lab6
> il Includes
> (3 Drivers
~ {55 Src

» [€] spp_x-cube-memslic
custom_motion_sensors_sxc
custorn_mation_sensars.c
main.c
stm32ldio_hal_msp.c
stm32Ma it
stm32ldio_nucleo_bus.c
syscalls.c
SYSMENT.C

> €] system stm3zldxce
> (2 Startup
> [ Debug

®

N

e

&)

[T STM3ZL4TERGTA_FLASH.Id
[ STM3IZL4TERGTX RAM.Id

5] /LabG/Sre/main.c

Gidp-im g~

Search  Project Run Window Help
- L =R AR | ]

croelectronics.

ed by ST under ESD 3-Clauss
in compliance wi

anse,

h the

icetse 5

apansoll licenses/BSD-3-Clause

£ */
18 /* USER CODE END Header */

B £ U HlT
#include "main.h"
#include "app x-cube-memsi.h"

s

END Includas =/

HD PD */

Piurbes MatT s et e e e e e e e i )

USER CODE BEGIN PM */




Common Issue #3: solution

1. Compilation should now terminate without warnings/errors

File Edit Source Refactor MNavigate Search Project Run  Window Help
il 1= I|';§3‘-Q-@',\g,'¢-te,57_ﬁ 2RO SR = -|ﬂ
i Project Beplorer 57 = 0 |[Etabbice (] maine 51

SER CODE BEGIN Header */ ~

& Labd
1 Labt
@ Lab2
13 Lab3
G Lab4 £
& Labs = b
~ il Lab$

> g;‘." Binaries
> [l Includes
5 2 Drivers

th2><center>8copy; Copyright (c) 2@1% STMicroelectronics.

ALl rights re ved.<fcenters</h:

censed by ST under
this File swcept i
icense 5
licensez/BSD-3-Cls

| app_x-cube-memsic -
| custorn_maotion_sensars_ex.c
e| custom_motion_sensors.c
» 2] maine
o [ stm32Ma_hal_msp.c
stm32idoc it.c
] stm32dio nucleo bus.c

v €] sysealls.c

» € sysmem.c

> [€ system_stm32Mecc
5 IS Startup
) (= Debug an
» = Tnc

[ Labsiioe El Console 2 b 4

iy STM2L4TERGTX FLASH. COT Build Console [Labs]

I_ﬂ STMBLATGRGTX RAMI 391838 256 2168 41684 2284 Labg.elf -A_

Finished building: default.size.stdout

/* USER CODE END Header */

A £ T T R e e e s =/
#include "main.h"
#include "app x-cube-memsl.h’|

Finished building: Lab&.list

17:18:8@ Build Finished. ® errors, © warnings. (took Bs.588ms)

) /4 v
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