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mbed Tools

— Free core tools provide build, debug, test
and collaboration workflows

— Third party partner industry tools support

mbed OS core tools

mbed Greentea

Porting Testsuite and ClI

mbed pyOCD

Command Line
Interface

" mbed Compiler

Online IDE mbed DAPLInk

CMSIS-DAP Debug
Firmware

%. CMSIS-DAP Debug Library

Q git <)) mercurial

Atlassian

GitHubSn @ Bitbucket

v GitLab developer.mbed.orgl

ARMKEL @JAR @

Microcontroller tools
e SYSTEMS
AC6 SW45TM32 System Workbench

ARM Compiler 5
for STM32

NAVNET siLica



Developing with mbed OS

Desktop
Use your favorite IDE to Code & Debug
Command line build
Automated Testing
Common interface across multiple
compilers

Online
Instant access to your lightweight
C/C++ microcontroller development
environment
All required tools available online

Get started in minutes
mbed Compiler - /Text1.CD_HelloWorld/main.cop lc\use mmw o orojectiesmsionynbed binkyovproy - isror T

bl Comoler - [t ictowertfmancs |
Pinew v Piimport | of Save [ Save Al | £ Comple v | @ Commit v () Revisons | ©) I'U S & AR D.‘twmhc mszcs_wm‘mb @IAR ‘
: ‘ - FF M ~ qle —
ay S 5 WL Sabeimiom ixace-m - A SR w AC6

eeee@eo [

All mbed tools focused on collaboration with:
» Software Version Control and reproducibility

* Control and update module dependencies
* Import/ Publish Libraries & Applications
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Managing the Source Code

import
add
update
—
Repo Hosting
mbed.com
GitHub ﬁ
BitBucket
Private DVCS .
publish
G——

mbed Online IDE

in
4 #ie2

@ TexlD ledipls, pié, BT, DI, pLS, B0 1 13,

.m
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dne main() [
¢ lod.primct(*Sello ¥orldthn®):
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Upload
project

Download
project

C:\> mbed

mbed CLI -

export

uVision, DS-5, IAR, AC6
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Develop, Test, Debug

uVision, DS-5, IAR, AC6 mbed Online IDE

Fle Es s P Fnn Daup Fedsnenls Tsah SIS Wedow Hels

Conmt v (3 Revsons | ¥ cx
DEd@ s s o] o mmnn| ®Ee o s 5] | & @ |

SO | W] e [ 8% Program Warkspace
== = Wy Proroms 1 /7 Bella Rerld! for the TestLcn
El 12 40740 evomcle H
@[3 Defoult_Program : ¥inelude “rbed.h®
2 4 #imclude "TextlCD.R®
wes Heloivord £

© TexclcD 1edipls, pié, piT. plf, D13, BN /7 78,

Bl pss ¢ tot mata()
= 5 lod.peimct{*Hello Korldtfa):
0

B

Rapid Prototyping
Drag & Drop
C:\> mbed programming

Automated
Tests

mbed CLI
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mbed Online Compiler

— Provides a public lightweight online C/C++ IDE
— Uses the professional ARM Compiler 5 toolchain
— Focused on ease of use, reproducibility

— Build-in version control (DVCS) and memory et e B e
&[] my prorams Match Case Whle Word
usage table g =Ty =
— Import and export programs with common IDEs : . e
BRG] Lbrary moments ago
—  Web app based. Log in from anywhere - o EEEE

https://developer.mbed.org/compiler
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https://developer.mbed.org/compiler

ARM mbed Boards & Components

Choose your favorite board and components.

ARM m bed Developer}ﬁéé;urces Partnerg Cloud

Docu/nentation + Code Questions Log In/Signup Compiler
Boérd S

Components

Anivi hioed OS developer site

mbed OS 5
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Boards

Filter
mbed Enabled
) mbed Enabled

Boards

Showing 44 of 117 ( )

bed OS support
PR O5 P Gi Gi Gi &7
mbed 05 2 Qe

2 mbed 055
Target vendor

J ARM

-~ Atmel
Maxim Integrated
NXP Semiconductors
Nordic Semiconductor ASA
Nuvoton
Renesas

¥ STMicroelectronics
Silicon Labs
WiZnet
u-blox AG

Platform vendor V<71 <7 Lys Lyy

ARM
J Atmel

Lo sa. & oy s & . &

NUCLEC-L152RE

o Cortex-M3, 32)

NUCLEO-FA01RE

o Cortex-M4 + FPU, B4AMH:z

o 512-KB Flash, 96-KB SRAM

« USB_OTG_FS SDIO
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Components

Actuators G0 Components

Motor 22

— The Component Databa osts reusable libraries for different hardware, middleware and loT services that you can use with ARM

Microcontrollers. These components can be use

uickly developing prototypes and products.

Components and the

u.

sociated libraries, examples and documentation are created and added to the database oy mbed developers,

Communication (59)

d
a

8l h component manufacturers and service providers. The goal is to create a canonical database of rock-solid code and resources for

uetooth (6

every useful component that can be used with ARM microcontrollers

!"

Display (87) Actuators Communication Display Expansion boards Internet of Things

LDE3
LED Controller 31

Touchscreen (12)

o
i
Expansion boards (55) ™
! w Milkcocoa 4
Internet of Things (26)
Online Services (8)
Online Services Robotics Sensors Storage Other

Robotics (17)
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Sy: www.emeu,it v155 Enrico Marinoni

ARM mbed | Quick start guide to mBed

Finding documentation and
STM NUCLEO Boards

For more info see the:

» mbed API documentation that is here . Itk

» Fast and Effective Embedded Systems Desiq « What is mBed

* Quick start guide to mBed and STM NUCLEO Boards ‘ * My first project in ten steps

e Introduction to the mbed OS 5 handbook ° How to download a .bin file on Nucleo board
* Create a project from scratch

. o Add a new Platform (new Nucleo Board)

Also see the links below: « Memo

* mbed home page ° Variables (Global and Local)

e The official mbed C/C++ SDK provides the software | ° Variable CONST (stored in Flash)

platform and libraries to build your applicationss mBED ; W‘M@&“ﬁ:ﬁg&?&‘:&m

compiler USART1)

. C++ Basics O Printf %c, %d, %X, %f, %e. \n, \r, etc

. ; + USART functions

mbed and NUCLEO tutorials s LS i (SRS S i

Digital Out
ARM mbed and Analog In (ADC

8@ STMicroelectronics Debounce
ST Corporate Comm ha ritwittato la fua risposta - 20 mar 2015 has retweeted this Interl’upt

EMCU @EMCU_IT id
@ST_News @ARMmbed Quick start guide - mBed and Nucleo Boards is h... guliae

Sensor Board) and NUCLEO-F401RE)
NAVNETsiica 12

ARM mbed @ARMmbed - 18 feb 2015
ams RT @EMCU_IT: @ST_News @ARMmbed Quick start guide - #mbed and Nucieo
Boards is here: bitly/1DCOSxa

@ Trackci dola Ingus orkginale inglese

v =


https://docs.mbed.com/docs/mbed-os-api-reference/en/latest/
https://books.google.it/books?id=a-aWgVmA-x0C&pg=PA40&lpg=PA40&dq=mbed+digitalin&source=bl&ots=X0JRuMRNVZ&sig=CkZUfNxK8nkEQb6UaKI1e1ouL6k&hl=it&sa=X&ei=cihYU4P7Hci9ygOU5wE&sqi=2#v=snippet&q=digitalin&f=false
http://www.emcu.it/NUCLEOevaBoards/mBed/QSG-Mbed-Library.pdf
https://docs.mbed.com/docs/mbed-os-handbook/en/latest/
https://www.mbed.com/en/
https://developer.mbed.org/users/mbed_official/code/mbed/
http://icrobotics.co.uk/wiki/index.php/C++_Basics
http://www.emcu.eu/mbed/

Exporting Project

Export program

This will export program 0-LORA-TERMO for the specified target m
board and toolchain.

Export Target: K2 Keil uvisions
Export Toolchain:
Export All Files: % GCC (Code Sourcery)

@2 GCC (ARM Embedded)
8 TAR Systems

| —

mbed allows you to
export the program

808 SWASTM32 System Workbench for STM32 < Ac 6

| Cmsis
to external IDE, that O Eclpee,iar
at the moment are: [ Make_iar
| | Eclipse_armc5
- Make_armc5s

- Gnuarmeclipse
- Embitz
- Make_gcc_arm

~ Eclipse_gcc_arm
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mbed
First Project



mbed
First Project In Ten Steps

1. Choose the NUCLEO board that you
need to use from the mbed platform
page.

Here there is the list of the STM32-
NUCLEO boards.

2. We decided to use the NUCLEO-

L476RG but you can choose what you
want.
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https://developer.mbed.org/platforms/?tvend=10&pvend=10

3. From the page that appears you have all the information regarding your
NUCLEO board.

On the right of the page there are the Example programs, please choose the:
Nucleo_blink_led

. — T —————— — — NAVNET 16



4. A new page will be opened and from this page choose: Import into Compiler

£ C O @ Secure  hitps//developer.mbed.org/teams/ST/code/Nucleo_blink led/?platform=ST-Nucleo-L476RG

N R —

Hardware v Documentation v Code Questions Forum (1) emcu v Compiler

&1 ST /@ Nucleo_blink_led Repository toolbox

Blinky LED test for the ST Nucleo boards

3 Dependencies: &

@ Export to deskiop IDE

Home  History Graph  APIDocumentation Wiki  Pull Requests

© Build repository
Files at revision 5:902682235900 B -
_default | tp % Embed url:

<<program /teams/ST/code
Name Size  Actions

# [up) 51 Clone repository to desktop:

hg clone https://emcu@deve
214

(5]
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From the new window that appear, choose login into your
mbed account.

ARM mbed Developer Resources Partners

Hardware « Documentation « Code Questions Forum Log In/Signup Compiler

Login Signup
Username:
emdcu

Password:

Remember me

| sgp |
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5. At this point the compiler will start and you must see something like below.
Please select: Update all libraries to latest revision
and select: Import

<« C (O @& Secure | https://developermbed.org/compiler/#nav:/;

Import Program
Import from mbed.org int ks e
mport 3 program from org into your workspace mbed

=

© Please specify name

Source URL: |http://developer.mbed.org/teams/ST/code/Nucleo_blin
Import As: ® Program () Library

Import Name: |Nucleo_blink_led ]
Il.lpdaﬁe: @ Update all libraries to the latest revision 1 I

2 Import Cancel
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6. At the end of the import procedure you must see something like below.
ATTENTION:

It is important that your board is NUCLEO-L476RG.

If it is wrong, press on the name of the board and choose the right Nucleo.

— C O @ Secure | https://developer.mbed.org/compiler/#nav:/Nucleo_blink_led; w @ 5]

/Nucleo_blink_led

PiNew v & Import Save Save Al [¥]Compile v @& Commit v (JRevision «) o« | @4 N [LlHelp

Program Workspace < Program: /Nucleo_blink_led Program Details

# [@ ora-sx1272PingPong * | ' [Type to fiter the list " Match Case Whole Word -4 Find
= [ mbed-os-example-blinky

Summary | Build

Name A Size | Type Modified Name Nucleo_blink_led
? main.cpp 0.2kB C/C++ Source Fle moments ago Created 23 minutes ago
&> mbed Library Build moments ago Last Modfied 23 minutes ago
Last Built moments ago
> URL ;
# [3 Mucleo_L011K4_ios Revision 5:9026822
= [ mucleo_L152RE_CancSCO_T e synced

& G Nucleo_pwm

# @] Nudeo_RTC_battery_bkup_|

- = @® Commit (o) Revisions
¥ [ MuclecF334R8-DigIN-CRC-DE

® [ mudecF334R8_RematelO_A =) Export (@) Publish % Homepage
# [ MuclecF401RE_display_time ription
# I3 mslerFanine PR =
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- C O | @ Secure | https://developergfibed.org/compiler/#nav:/Nucleo_blink_led; % ® £ @ :

/Nuc) o_blink_led

TyNew v BYmpot | ] save Lssvesr | (%) compile v | @ commk v (DRevison o o« | @ | 0| N\ [LHelp NUCLEO-L476RG 4,
Program Workspace < Program: /Nucleo_blink_led Program Details
+ LORA-SX1272PingPong -~ Y |Type tofilter the ks | B — PR, L \bfnnda AN 1) Ched =i W
® [ mbed-os-example-blinky — = el
: = | Dmenor - [ | - o
= |2 Nucleo_blink_led [¢) main.cpp ‘ Created 1 hour, 2 minutes ago
] main.cpp & mbed 1 #include "mbed.h" Last Modified 1 hour, 1 minute ago
&) mbed N Last Built 1 hour, 1 minute ago
# [ Nuceo_F334R8_4relayShiek < URL ST/Nuckeo blink led
B I Nucleo_LO11K4_ios 3 DigitalOut myled(LED1); Revision 5:9026822+

Nucleo_L152RE_CancSCO_T . Status uncommitted changes
(] Nucleo_pwm 0y

Nucleo_RTC_battery_bkup_ S int main() { o Update @ Commit (O Revisions
- - NucleoF334R8-DigIN-CRC-DE .

@ [@ NuckeoF334RS_RemotelO_A g while (1) ({ . ) Export (@) Publish & Homepage
5 gﬂ:zs.ﬁ:ﬁhﬂm / my.'!.ed 1; // LED is ON Omoiton
: wait (0.2); // 200 ms
S myled = 0; // LED is OFF
1C wait(1.0); // 1 sec
11 }

13 | AVNETsics 21




8. At the end of the compilation, mbed
asks us where save the bin file.
Choose a directory and save it.

9. Now to program your NUCLEO
board is only necessary to drag and
drop the bin file on the NUCLEO
board icon.

In other words:

select the .bin file, drag it on the
NUCLEO icon and release it.

¢ |0 DI

Organize ~ Include in library ~ Share with - Burn MNew folder
Favorites Name
B Deskiop & Nucleo_blink_led_NUCLEO_L476RG.bin

3 Downloads
«» Recent Places

% Dropbox

_| Libraries

. Documents
& Music

~. Pictures
i Videos

& Computer
~f 0s (@
. Data (E)
> NODE_L476RG (F:)
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10. Now you must see the green LED that blinking.

Congratulation, your first program is running.

ARM '
mbed

enabled
L
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Debugging your programs with online tools require using printf.
To do this is very easy, follow the steps below.

Define the Virtual Com port to redirect the printf.
On NUCLEO boards | suggest to use the declaration shown below.
Serial pc(SERIAL_TX, SERIAL_RX);

By default the Virtual Comm configuration is:
9600-8-N-1 FlowControl None
More info are

Now you can use the printf to send to your PC the data that you want.
On PC | suggest to use

NAVNET


http://www.emcu.it/NUCLEOevaBoards/mBed/QSG-Mbed-Library.pdf#%5B%7B%22num%22%3A140%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2C56.7%2C745.8%2C0%5D
https://ttssh2.osdn.jp/index.html.en

ARM m b =] d Developer Resources  Partners

Hardware ¥ Documentation ¥ Code Questions Forum Compiler

More info

s /mbe PI R%ﬂer Concernlng API
Introduction to the mbed OS API References SERIAL port are

~ Introduction to the mbed OS API A
References . h e r e .
T Introduction to the mbed OS API —
Input and output APIs
» Handling inputs and outputs » Introduction to digital interface
» Analogin ~ Serial
» AnalogOut AP|
» Digitalin I:> Hello World! Communication APIs
» DigitalOut Examples Security APIs
» DigitalinOut » SPI E> » Securing devices and connections
» Busin » SPISlave » mbed uVisor
» BusOut » 12C » mbed TLS
» BusinOut » 12CSlave Storage APls
» Portln » CAN » Storage APls
» PortOut » File system
» PortinOut » Block devices
» PwmOut » Flash IAP
» Interruptin APl documentation

» How to use the APl documentation

Other sources

» Further reading and examples

Y AVNETsiica 25



https://docs.mbed.com/docs/mbed-os-api-reference/en/latest/APIs/interfaces/digital/Serial/

e ] main.cpp x
Take the previous $include "mbed.h"

program and insert the

highlighted lines in the // the result of the printf on B¢ (USB Virtual Com
red rectangles. e S g e
Serial pc(SERIAL TX, SERIAL_ RX)
Compile the program DigitalOut myled(LED1);
and download it on the —
NUCLEO-L476RG -
- fiiii}:f {
More info concerning ‘jhljfz( TR PR ——yre” —
printf and serial port wait(0.277 77 200 ms
wait(l.U) 1 sec
[ nees |
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http://www.emcu.it/NUCLEOevaBoards/mBed/QSG-Mbed-Library.pdf#%5B%7B%22num%22%3A140%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2C56.7%2C745.8%2C0%5D

Open TeraTerm and configure it as shown here.

Choose the correct
COM PORT

*T. COM30 - Tera Term VT
File Edit [Setup| Control Window Help

Terminal...
Window...
Font... Tera Term: Serial port setup
Keyboard...
Serial port... Port: COM30 - oK
Proxy.. Poadrate: 9600 -
SSH...
SSH Authentication... Data: 8 bit v Cancel
SSH Forwardizge: —_—
: - Parity: none -
< KeyGenerator...
TCP/IP.. Stop: 1 bit - Help
General...
Additional settings.. Flow control: none
Save setup.. Transmit delay
Restore setup...
Setup directory... 0 msecichar 0 mseciline

Load key map...

NAVNET



On TeraTerm you must see
something like as shown
here.

Congratulation, your
second program is
running.

YT COM30 - Tera Term VT

Edit Setup Control

ON - Loop n.@

OFF - Loop n.B
ON - Loop n.1

OFF - Loop n.1
ON - Loop n.2

OFF - Loop n.2
ON - Loop n.3

OFF - Loop n.3
ON - Loop n.4&

OFF - Loop n.4&
ON - Loop n.o

OFF - Loop n.5
ON - Loop n.6

OFF - Loop n.6
ON - Loop n.7?

OFF - Loop n.7?
ON - Loop n.8

OFF - Loop n.8
ON - Loop n.9

OFF - Loop n.9
ON - Loop n.10
OFF - Loop n.10
ON - Loop n.11
OFF - Loop n.11
ON - Loop n.12
OFF - Loop n.12
ON - Loop n.13
OFF - Loop n.13
ON - Loop n.14
OFF - Loop n.14
ON - Loop n.15
OFF - Loop n.15
ON - Loop n.16
OFF - Loop n.16

Window Help

1 [
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mbed examples

Lora kit and NUCLEO board is here NUCLEO-F401RE + DS18B20 + Thermistor is here

CountDown TIMER from 1 to 199 minutes is here

By: www.emcu.it

Touch the screen for:
LEFT for decrease MIN
RIGHT for increase MIN
REDbox for start TIMER

Home thermostat is here

T 22.508+RELEon
mx22. 563mi21. 8750

MIN: 14

Other examples are here
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http://www.emcu.eu/
http://www.emcu.eu/
http://www.emcu.it/Mbed/NUCLEOandSEMTECH/NS.html
http://www.emcu.it/NUCLEOevaBoards/mBed/QSG-Mbed-Library.pdf#%5B%7B%22num%22%3A321%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2C56.7%2C745.8%2C0%5D
http://www.emcu.it/Mbed/Timer/Timer.html
http://www.emcu.it/Mbed/CronoTerm/CronoTerm.html
http://www.emcu.it/NUCLEOevaBoards/Nucleo-L152RE-AutomaticSlidingGate/AutomSlidGate.html
http://www.emcu.it/NUCLEOevaBoards/mBed/QSG-Mbed-Library.pdf#%5B%7B%22num%22%3A251%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2C56.7%2C745.8%2C0%5D
https://developer.mbed.org/users/emcu/code/

Special Thanks

Avnet Silica wishes to thank Enrico
Marinoni for his help in supporting this
event and ST Microelectronics products.

We recommend to check www.emcu.eu
a great website, mantained by Enrico
focusing on STM32 MCUs, PLM,
WireLes and MEMS.
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http://www.emcu.eu/
http://www.emcu.eu/
http://www.emcu.eu/
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