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What is Mbed

The mbed development platform is the fastest way to create products based on ARM
microcontrollers.

The project is being developed by ARM, its Partners and the contributions of the global
mbed Developer Community.

In practice Mbed is online compiler tool.
This means that for use it is necessary have a Internet connection.

More info are here.

First you must register on Mbed.

Next follow the getting started example.
The online compiler is in the first page after you are login on Mbed, see below.

C @ httpsy//mbed.org/getting-started/
Apps.com 7 oth

#® Platforms Components Handbook Cookbook Code Questions Forum Dashboard
mbed =
Expleore Getting Started Prototype Preduction

Using mbed to emulate a USB Keyboard

Getting started with mbed

It's easy to get started and productive with the mbed platform,
s0 you can quickly pick it up when you begin your next project.

You can build your own hardware from scratch using the HDK,
but here we'll assume you are starting with an existing board.

Once you have some hardware, you'll be able to login to the

compiler and start experimenting in a matter of minutes.
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Update the USB driver for ST-LINK-v2

NOTE:
Do this update only if the: Update the FW on NUCLEO-F401RE fails.

Update the usb driver for ST-LINK-v2, chose it from the list below.
STSW-LINKO003 ST-LINK/V2 USB driver for Windows 7, Vista and XP
STSW-LINKO06  ST-LINK/V2 USB driver for Windows 8

Unzip the file and run it, with the privilege of ADMINISTRATOR, the file is:
st-link_v2_usbdriver.exe

If the USB drive is already installed on your PC, first remove it (Fig.1) and next re-install
it (Fig.2), see below.

Fig.1 — remove the previous installation

E st-link_vZ_usbdriver.exe 1 09,/05/2011 18:44 Application 11.299 KB

[E st-link_vZ_usbdriver.zi 21,/02/2014 22:55 zip Archive 10,182 KB
p f

[E stlinknucleodriversigned.zi 21/02/2014 22:3 zip Archive 508 KB
g p f

STLinkDriver - InstallShield Wizard

Welcome

-

b aodify, repair, or remove the progran. l - -

Wwielcome to the STLinkDriver Setup Maintenance program. This program lets you modify the
current inztallation. Click one of the options below.

b odify

R epair

15

@ Remove

3

Select new program features to add or zelect currently inztalled features to
TEMOveE,

Reinztall all program features installed by the previous setup.

Remove all installed features. 2

¢ Back [ Meut > ]| Cancel

fied: 09,/05/2011 18:44
Size: 11,0 MB

STLinkDrrver - InstallShield Wizard EX

Do you want to completely remove the selected application and all of its features?

Dat] S
||

es Mo
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Now re-run the st-link_v2_usbdriver.exe and follow the steps below (1...3).

|

Welcome to the InstallShield Wizard for STLinkDriver - InstallShield Wizard
STLinkDriver

Fig.2

STLinkDriver - InstallShield Wizard

Choose Destination Location

The InstallShield Wizard willinstall 5TLinkDriver on your Belect foldsr where setup will install fies.

computer. To continue, click Mext.
G Install 5TLinkDriver to:
C:A L AS TMicroelectronicshat_toolzet

1
< Back [ Mext » ][ Cancel ]

STLinkDriver - InstallShield Wizard 2
Ready to Install the Program 1 < Back ][ Newt > ] [ Cancel
The wizard iz ready to begin installation.
Click Install to begin the installation.
If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.
InztallShield 3
< Back ][ Inztall ] [ Cancel
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If the USB drive is not already installed on your PC, follow the steps below (1...3).

|

Welcome to the InstallShield Wizard for STLinkDriver - InstallShield Wizard
STLinkDriver

STLinkDriver - InstallShield Wizard

Choose Destination Location

The InstaliShisld Wizard wil install 5TLinkDriver on your Select folder where setup villinstal files.

computer. To continue, click Mext.
G Install 5TLinkDriver to:
C:A L AS TMicroelectronicshat_toolzet

1
< Back [ Mext » ][ Cancel ]

STLinkDriver - InstallShield Wizard 2

Ready to Install the Program " < Back ][ Heut » ] [ Cancel
The wizard iz ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InztallShield

3
< Back ][ Inztall ][ Cancel
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Update the FW on NUCLEO-F401RE

Go here and download the FW update.
http://mbed.org/teams//ST/wiki/Nucleo-Firmware

Extract and run either dpinst_amd64.exe or dpinst_x86.exe depending on whether you
are on a 64bit or 32bit machine.

Follow the prompts.

To verify the operation, you may check using the Nucleo firmware installer.

In practice download the fw update for ST-LINK-v2 and run it (also with ADMINISTRATOR
privilege), see below.

Mame ) Date modified Type Size
..‘ 5T-LinkUpgrade.exe & 13/02/2014 15:44 Application 659 KB
|%| STLinkUSBDriver.dll 13/02/2014 15:44 Application extens... 84 KB

4 5T-Link Upgrade

1

| Device Connect |

Firmware Version: V2.J19.M2 JTAG-+HMBed Debugger

Upgrade the firmware to ¥2.119.M3 e et | 2

5T-LinkUpgrade @

l 1 Upgrade is successful.

In case of problems do this:
Execute the: Update the USB driver for ST-LINK-v2

Execute again: Update the FW on NUCLEO-F401RE
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SW examples

From this link you find my doc, examples, etc, regarding NUCLEO boards.
From this link you find the Mbed NUCLEO-F401RE doc, example, etc.

For use the NUCLEO-F401RE Mbed examples you must before register on mbed and
after add the platform to your compiler, to do do this click on the:
Add to your mbed Compiler (see below).

The Nucleo-F401RE board provides an affordable and flexible way for users fo try out new ideas and build prototypes with a high-
performance STM32F401RETE microcontrolier. ,
it g [

life.augmented
Sils

A world leader in providing the
semiconductor solutions that make a
positive contribution to people’s lives,
both today and in the future.

. Firmware update required

Please make sure you have updated your Nucleo board to the [atest firmware. which fixes a number of known issues.

Now we need to use the example: Nucleo_blink_color_led
for do this, select it, see below

Please make sure you have updated your Nucleo board to the latest firmware, which fixes a number of known issues. Example programs

9 Nuclee_pwm B35
The ArduinoTM connectivity support and ST Morpho headers make it easy to expand the functionality of the STM32 Nucleo open .
Qutput a pwm signal. & Nucleo , pwm ,

development platform with a wide choice of specialized shields. STM , stm32
Last updated: 4 days ago
) Nucleo_blink_led
BINKY CED TesTT0r e

boards "% blink , led , Nucleo , STM |
stm32

The Nucleo-F401RE board does not require any separate probe as it integrates the ST-LINK/V2-1 debugger/programmer.

Each STM32 Nucleo board allows agile development with fine-tuning of both hardware and software on-the-fly at each prototyping stage.
Investment in application shields Is also protected as most shields can be used across various projects leveraging the scalability and
diversity of the STM32 family.

Lys

life.augmented

Nucleo FA01RE
Arduino Headers

Last updated: about 14 hours ago

J Nucleo_blink_color_led

Example program that uses g 2[d 29
the color LED of the mbed application
shield (via arduino headers) with ST

Nucleo board “$ color , F103RB |, led ,
mbed , Nucleo , shield , ST

Last updated: 4 days ago

J Nucleo_i2c_master 130
Read external LM75 temperature

sensor using [2C master. 2c,
LM75 . Nucleo , STM , stm32 ,

and from the new windows that appears select:
Import this program
see below.
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# Platforms Components Handbook Cookbook Code Questions Forum Dashboard Compiler

Teams » 5T » Code » Nucleo_blink_led

73

s 31/ @ Nucleo_blink_led Repository toolbox

Import this program

< Export to desktop IDE

Blinky LED test for the ST Nucleo boards

(& Dependencies: 4 mbed

= Home || [ History || ;% Graph APl Documentation | [ Wiki | #4 Pull Requests

(&) Follow

Files at revision 2:b60cb847489c Download repository: {1 7ip (1] ¢z

After importing the project click on the Compile icon, see belos.

€ =>C https;//mbed.org/compiler/#nav;/Nucleo_blink_led;
@ PortableApps.com (] Other bookmarks

JNucleo_blink led

D New v ) Import ‘ Save | Save All J2Y Compile | | @ Commit v (5 Revisions | ) Cd | 4 ‘ | 5 ‘ [£] Help ST Nudeo FADIRE
—ompile and Download - Ctrl-D f
Program Workspace LR Program Details
-
E My Programs | Name ‘ Size ‘ Type | Modified | 5 W
ummary | Bu
Nudeo4D1RE ik led B main.cpp 0.2kB Source File moments ago
SR Mudeo _bink led - Name Nudeo_blink_led
5 &} mbed Library Build moments ago
main.cpp Created moments ag0
B (g mbed LastModified  moments ago
Classes Last Built moments ago
Fles URL Open program page
Structs Revision  2:b0cbE47468c
#
0l Groups Status synced
# Update @Puhhsh () Revisions
@ Program Homepage
Description

and save the bin file in a directory.

Now for programming NUCLEO-F401RE use ST-LINK-Utility.
At the end of the programming you must see the green LED that blinking.
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Export your programs to KEIL, IAR, etc

First: select the program that you need export..

Second: click on it with the right mouse button and from the window that appear select
Export Program, see below.

/Nucleo_blink_led

mbed
D Mew v ¥ Impart Save Save Al &% Commit v (<) Revisions
Program Workspace Program: Nucleo_blink_led
=] E My Programs Mame Size | Type
= ;Jdeo_biic_le B Mew File B main.cpp 0.2kB Source File
main.cpp v P i .
El {53 mbed 7 New Folder... o) mbed Library Build
Classes | f3) Mew Library. ..
Files E Import Library. .. ]
Structs
Groups @ Export Program. .. I |
S
& [F] mudeo_pwm | 4, Find in Program. ..
main.cpp -
s Revisions... Ctrl-R
W2 mbed @
n Save As...
I save Al Ctrl-shift-5
& Commit... Crl-shift-C
f# Update...
@) Publish... Ctrl-Shift-U
Copy Ctrl-C
Paste Cirl-v Filter: [Search criteria ...
A Rename F2
% Delete Del Compile output for program: Nucleo_blink_led

From the new window
that appear select the
name of the toolchain
and click on EXPORT
button.

Description

Export program

s | [HHelp

Modified
moments ago

moments ago

| [C] Match case [C] whole Word

Export program
This will export program "Mucleo_blink_led” for the specified target
board and toolchain.

Export Target: | STNuckeo F401RE
Export Toolchain: | WA Keil uvision4
kA keil uvisions
DS-5

code_red Red Suite
GCC (Code Sourcery)
¥ GCC (ARM Embedded)
S8 TAR Systems
CooCox ColDE
@ mbed Cnline IDE (mbed Tools)
yf ZIP Archive (with repositories)

— | Oweend]

ngram: Nucleo_blink_le
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A minimum debug using pc.printf

Up to now is not present a serious debug tool in Mbed, the only possibility that you have is

to use the pc.printf or printf that send a message (text, variable, etc) via USB port to the
PC.

The PC see the NUCLEO-F401RE as a Virtual COM Port.

If you select: START -> Device and Printer
You must see something like below.

=5 EeR =%=
e
l‘\u/”\._/'l |FE » Control Panel » Hardware and Sound » Devices and Printers » - |¢7 | | Search Devices and Printers 2 |
Add a device Add a printer Browse files « Eject = = - .j@.

4 Devices

=l L
ITCUSZIMBD STM32 STLink USE Optical
Mouse

4 Printers and Faxes

il )

Eak Microsoft XPS PDFCreator
Document Writer

STM32 STLink  Model: STM32 STLink
Category: Storage device

Now select the STM32 STLink and click on it using the right button of the mouse.
From the window that appear select Properties, see below.
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i »
STM32 STLin Browse files

§o Eject v

Create shortcut

Troubleshoot

Properties

PDFCreator

From the window that appear select Hardware.
You must see something like below.
My Virtual COM Port is COM29.

i

o 5TM32 5TLink Properties

Hardware

—

. 5TM325Tlink

L

Device Functions:

Name Type

—a MBED microcontroller USE Device Disk drives

KT NUCLED Portable De...
i STMicmelectmnics STlick dongle ___Universal Se...
|T STMicroelectronics STLink Virtual COM Part (COMZ5) fhﬂ |

yile ormrersal Se...
i USE Mass Storage Device Universal Se...

Device Function Summary

Manufacturer:  STMicroelectronics
Location: Location 0
Device status:  This device is working properhy.

[ ok || cancel || sophy
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Now use the example Nucleo_printf and programing your Nucleo-F401RE.
Below there is the content of main.cpp

#include "mbed.h"
Serial pc(SERIAL_TX, SERIAL_RX);
DigitalOut myled(LED1);

int main() {
int 1 = 1;
pc.printf("Hello World !\n");
while(1) {
wait(1);
pc.printf("This program runs since %d seconds.\n", i++);
myled = !myled;
by
}

Configure your TeraTerm (on Windows7) using the following parameters:

Tera Term: Serial port setup @
Port: COM29 - oK
Baud rate: 9600 -
Data: |B hit v| Cancel

Parity: none hd
Stop: 1 bit - Help
Flow control: none -

Transmit delay

0 msecfchar 0 msecfline

On your PC, you must see something like below.
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" COM29:3600baud - Tera Term VT =[]
File Edit Setup Control Window Help

Hello Yorld !

MThis program runs since
1S program runs since
program runs since
program runs since
program runs since

seconds.
seconds.
secohds.
seconds.
seconds.

seconds.
seconds.
seconds.
B seconds.

program runs s1hce
program runs s1hce
program runs since
program runs s1hce

1
2
3
&
)
program runs since g secohds.
8
9
1

And on the NUCLEO-F401RE you must see the green led that flashing.
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LINKs

* NUCLEO eva board

* For who has Windows7 we suggest to install TeraTerm
http://en.wikipedia.org/wiki/Tera_Term
download it from this link:http://ttssh2.sourceforge.jp/index.html.en
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