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Getting Started with mbed and FRDM-KL25Z

This tutorial guides you through mbed-enabled Freescale Freedom FRDM-KL25Z
board, and getting started with the mbed online tools platform. An mbed-enabled
FRDM-KL25Z board gives you:

USB drag and drop programming
USB Virtual COM port for serial terminal
CMSIS-DAP interface for programming and debugging from offline tools

Free access to the mbed online compiler, mbed C/C++ SDK, and developer
community

It is assumed from now on that your FRDM-KL25Z is mbed-enabled.

It is really simple to setup and program, and it is free, so let us get started!

1. Connect your mbed-enabled FRDM-KL25Z to a PC

Use the USB lead to connect your KL25Z to a PC, using the USB connector
labelled OpenSDA.
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Fig. 1. FRDM-KL25Z board.
Read arrow indicates OpenSDA USB connector
and red circle the reset button

The status light will come on, indicating it has power. After a few seconds of activity,
the PC will recognise the mbed Microcontroller as a standard USB drive. Also your
PC will detect that a driver is needed.
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Choose the second option of Advanced installation of driver as shown.

Assistente de novo hardware encontrado
Bem-vindo ao 'Assistente de novo
hardware encontrado’

Este azsistente ajuda-o a instalar software para:

FPEMicra/Freescale - COC Serial Part

i ') Se 0 seu hardware veio com um CD de instalagdo ou

N

“i&=? com uma disquete, insira-a agora.

0 que deseja que o assistente faga?

() Instalar o software autornaticamente [recomendadal

(%) Instalar a partir de uma lista ou de uma localizag3e especifica
[avancadas)

Clique em 'Sequinte’ para continuar.

T I Seguinte » ] [ Cancelar ]

Fig. 2. Windows’ requirement for driver of OpenSDA

Click Next and choose to find the driver (by this time most certainly FRDM-KL25Z is
recognised as a drive)

-

Escolha as opgoes de procura e instalagao. ﬁ\

S

{2} Procurar o melhor controladar nestas localizagfies.

Utilize a3 caixas de wverficagdo abaixo para limitar ou expandir & procura predefinida, a qual
inclul caminhos locais e suportes amoviveis. 0 melhor controlador encontrado serd instalado.

[ Procurar em suportes amoy iveis [disquete, CO-ROM...]

Incluir esta localizacio na procura: Procurar pasta @E|
EG:\ L Procurar Seleccione a pasta que conkém controladores para o
: hardware.

() M3o procurar. Eu escolherei o controlador a instalar,

Ezcolha esta opgdo para seleccionar o controlador de dispositiva a partir de uma lista. 0 [ e Disco lacal (1) ~
ndo garante gue o controlador que ezcolheu zeja o que corezponde melhor ao zeu hardw

+ % Disco local (D:)

<Hetloceder][ Seqguinte > ] E

% Share em 'LinkStation (Ls-chig46)’ (M:)
[# |J) Documentos partilhados w

Para ver subpastas, clique acima nurm dos sinais da mais.

| oK H Cancelar I

Fig. 3. FRDM-KL25Z as drive (contains drivers of OpenSDA

The driver for OpenSDA of FRDM-KL25Z is included in its flash memory.
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Troubleshooting

If the USB Flash drive does not appear:

o Ensure the USB connector is plugged in fully. The Microcontroller can power up even
when only partially connected, but it won't actually work!

e Warning; in newer versions of windows, loading the mass-storage disk driver for the
first time can take a long time...

» Windows tends to be lazy, so you'll often have to hit F5 when you're in an explorer
window to see new drives.

If any of this doesn’'t work as described for you, please email support@mbed.co.uk

Install the driver, following all the normal steps of installation of drivers.

NOTE: You may be warned that the driver is not officially recognised to be
compatible with Windows. You will need to accept it as trustworthy.

Instalacao de hardware

L] E [ zoftware gue esta a instalar para este hardware:

L
OpenShd - COC Serial Port [http: £ Asnans. pemicro. comopensdal
nao paszou o teste do Windows Logo para wenficar a sua

compatibilidade com o Windows ®P. [Forgue & gue este teste &
impiortante. |

A continuagdo da inztalagao deste software pode
danificar ou dezestabilizar o funcionamento correcto do
seu sistema quer imediatamente ou no futuro. A
Microzoft recomenda vivamente que pare esta
instalagdao e contacte o fabricante do hardware para
obter zoftware que tenha pazzado o teste.

Continuar na mesma Parar a inztalagao

Fig. 4. Step in installation of driver

2. Visit the mbed website to get logged in and to compile
The URL for mbed website is:
http://mbed.org

If you do not have an mbed account, choose "Signup", and create your mbed
Account. Otherwise, log in with your normal username and password.

/& Login or signup

Fig. 5. Login or signhup on top left corner of Home page
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This will give you access to the website, tools, libraries and documentation.

On top left of Home page you will see the menu where you will choose your
platform by clicking on Platforms button.

n Platforms Components Handbook

Fig. 6. Red square indicates Platforms option of menu

Now choose the right Platform that for this case is FRDM-KL25Z, by clicking on this
option.

Platforms

mhed LPC1768 mbed LPC11U24 FRDM-KL25Z NP LPCE00-MAK
o Cortex-m3, 96MHz o Cortex-m0, 48mMHzZ o Cortex-mi0+ o Corex-nml+
+ 512KBFlash, 32KB RAM » 32KB Flash, 8KB RAM * 128KB Flash, 16KB RAM + 1EKB Flash, 4KB RAM
« LSBOTG
74 @-= b4 e X " X =2

Fig. 7. Blue square indicates Platform option to be chosen for FRDM-KL25Z

Having chosen the Platform, you will now add your FRDM-KL25Z board to your
Compiler.

Platform Fartner
r

Z“freescale

Freescale

Freescale is a leader in embedded
processing solutions for the
automotive, consumer, industrial and
networking markets.

||

Fig. 8. Red square shows the option to be chosen for adding the board

After adding the board to the Compiler you are ready to compile your first code.
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3. Open the mbed Compiler

Open the online Compiler clicking the Compiler button in the site menu (top-right of
the page). This will open the Compiler in a new tab or window.

Dashboard Compiler

Hi, T o] =1 Logo
e D

Fig. 9. Red square shows the option to be chosen, and red arrow shows already logged in

NOTE: It will be your chosen name that will appear as logged in, obviously!
4. Create a New Program
To create a new program in your personal Program Workspace:

e Right-click on My Programs, and select New Program...

¥ Mew v 7 Import Save Save Al
Program Workspace Works|

'@ Mews Program... |
Import Program, .. ]

4 Find in My Programs. ..
') Refresh
Fig. 10. Adding “New Program...” in Program Workshpace

o Enter the name of the new program (e.g. "HelloWorld"), and click OK

Create new prograni X

Create new program
This will create a new C++ program in your workspace, You can l
=

always change the platform of this program once created.
@ Please specify program name and template
Template: Ernpky Program [~ |

Program Mame: [Hellu:u'-.-'-.-'curld ]

The name of the program to be created in wour

warkspace
I Ok I Cancel

Fig. 11. Pop up window to create new program name

Your new program folder will be created under My Programs.
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5. Adding to program a source code

o Add a new file main.cpp by right clicking on HelloWorld program name.

= My Programs M
e ;
T Mew File. ..
| P New Folder...
3] Mew Library. ..
% Import Library... 3

Fig. 12. Adding “New File...” to “HelloWorld” program name
e Enter the name of the new file main.cpp and click OK:

Create new file b4

Create new file .-"’r "
IUse this Form ko create a new file with .cpp or b extensions '3:"{.
o

@ Please specify file name

File Name: main.cpp ]

This File will be created created in /HelloWorld

I (] 4 !|| Zancel

Fig. 13. Pop up window to create new file name

Click on the main.cpp file in your new program, to open it in the file editor window.
This is the main source code file in your program, and by default it is empty. Write
the following program:

#include "mbed.h"
DigitalOut myled(LED1);

int main() {
while(1) {
myled = 1;
wait(0.2);
myled = 0O;
wait(0.2);
}
}

The result will be as shown in following figure:
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main.cpp X

#include "whed.h"™

Digitallut myled(LED1);

int maini)

while(l) !
uyled = 1:
wait(0.2);
uyled = 0;

wait(0.2);

4

Fig. 14. Code in main.cpp file

o Adding mbed library to the program folder

The other item in the program folder is the mbed library - this provides all the useful
functions to start up and control the mbed Microcontroller, such as the DigitalOut
interface used in this example. Right-click on HelloWorld, choose Import Library...

and From Import Wizard...

BlE

T Mew File. .,
%7 Mew Folder...
3] Mew Library. ..

Import Library, ..

[ Export Program. ..

-

From Import Wizard ...

From URL ...

Fig. 15. Import library wizard

Now choose mbed library and then click on Import button on the top right-side.

Import Wizard

Import alibrary from mbed.org

mbed
Import Wizard

Programs Libraries | Bookmarked
Listing published libraries on mbed.arg.

Mame Tags

Choose mbed library

Author Imnports

Select library From the list, ¥ou can also drag&drop them in wour workspace.
Click here to import From URL.

Modified
21 Feb 2014

|Search criceria ...

Description

Import!

=]

The official mbed CfC++ SDK provides the software platForm and i

* TextLCD HO44 780 TextLCD Simon Ford 19063
% mbed-rtos cmsis rtos BT mbed official 9252
ﬁ EthernetInterface ethermet ip mbed mbed official 5705
* m3pi 3pi m3pi robot Chiis Styles 5469
% Servo PrmOut Servo Simon Ford 3824
% RPClInterface rpc Michael Walker 2956
{k SDFileSystem FAT file system S0 mbed official 2675
' MODSERIAL buffer Buffered rs232 R5485 S Andy Kirkham 2648
%% Ethernethetlf masa haru 2516
ﬁ USBDevice device USE mbed official 2445
{k QEL Encoder QEI quadrature Aaron Berk 2217
¥ mbed-src mbed mbed official 2200
<

0z lan 2014
17 Mar 2014
0 Jan 2014
12 May 2011
02 Sep 2010
28 Jan 2012
17 Mar 2014
08 lan 2013
09 Dec 2010
27 Feb 2014
02 Sep 2010
13 Mar 2014

TextLCD library for controlling warious LCD panels based on the HD

Cfficial mbed Real Time Operating System based on the RTX implen

mbed IF library over Ethernet

Libraty For the m3pi robot, This works with a Pololu 3pi robot with B

A class to control a model RYC servo, using a PwmOuk

Library to provide a mechanism to make it easier ko add RPC to cusl

SDFileSyskem

Bug Fix release

USE device stack
Quadrature encodar inkerface library.

mbed library sources

Fig. 16. Import mbed library
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Program Workspace will show that mbed library has been added to HelloWorld
program:

Program Workspace

= & My Programs
= Hella'orld
mairn.cpp
3 mbed

Fig. 17. Program Workspace with HelloWorld and main.cpp file and mbed library

In our main.cpp file LED1 stands for red colour LED on the FRDM-KL25Z. Before
proceeding any further, make changes to second line at the end of DigitalOut
command, substituting LED1 with LED3. On the right-side of editor you will see the
Enumerator telling you that LED3 corresponds to blue LED on FRDM-KL25 RGB
LED.

Enumerator LED3 IE'
Enurm: __anons0
LED3 = LED _ELUE,

Fig. 18. LED3 enumerator indicating what it corresponds to in Compiler

Our main.cpp file’s content will be now:

#include "mbed.h"
DigitalOut myled(LED3);

int main() {
while(1) {
myled = 1;
wait(0.2);
myled = 0O;
wait(0.2);
}
}

Before proceeding save main.cpp file by right-clicking on it, and choosing the option
Save...

4. Compile and Download the Program

To compile the program, click the Compile button in the top toolbar.

Fig. 19. Compile button

This will compile all the program source code files within the program folder to
create a binary program.
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Compiling HelloWorld

Targek: FRDM-kKLZ5Z
Program; HelloWorld

Status: Extracting bim, ..

[IIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIII]

Zancel

Fig. 20. Compiling “HelloWorld” program

. After a successful compile, you will get a Success! message in the compiler
output and the download dialog will pop up to Save the binary program, or it will
be automatically downloaded to your default Downloads folder.

Compile output for program: HelloWorld

Description
= Success!

Fig. 21. Compiler output for “HelloWorld”
. Save it to the location of your PC in case of download dialog pop up.

NOTE: In Goggle’s Chrome browser, the complied file will be downloaded to
Downloads folder

& Downloads |'-_| |E| f'5__<|
Ficheiro  Editar Mer Fawvoritos  Ferramentas  Ajuda .1.’
. ' ®, -
. O _/l lﬁ 7 Procurar [ Pastas
! Enderero ||.f} Ci\Documents and Settings) Taveb HabibOs meus documentosDownloads |+ | Ir para
~ S 71551k A

Tarefas de pastas e ficheiros ¥

Hellohorld_KLZ5Z, bin

aaa| | Ficheiro BIN
Outros locais IEE

IC ©s meus documentos : Ly hitp b
| Documentos partihadas ﬁ';"-"égw Library Files N
o O meu computador
\ﬂ s meus locais na rede 006732, pdf
PDFPILs Docurnent w
— —

Fig. 22. Compiler output for “HelloWorld” in Downloads folder of PC

NOTE: If there are errors, they will show up in the "Compiler Output" window, and
will need to be fixed!

. FRDM-KL25Z behaves a drive, so you find it in My Computer of your PC.
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B=1E3

: Ficheira Editar Ver Favoritos Ferramentas  Ajuda f.',"

@Retroceder T & I? /.F\J Procurar IlL ' Pastas v

: Endereco | 4 © meu computador

2 0 meu computador

v | Ir para
T FRDM-KL25Z as a drive 4

Tarefas de sistema E;é‘ Disco local (C:) h;@ Disco local (D) /

\er informacdn de siskema =
‘L) Adicionar ou remover programas T —
: . | Unidade de DYD-RAM (E:) oo ) FROM-KLZSZ (5:)
G- Alkerar uma definigdo e ‘_‘-_, W

v

Fig. 23. FRDM-KL25Z as a drive in My Computer

. Click twice on the icon FRDM-KL25Z to open the contents of the drive that
will be something similar to:

= FRDM KL257 (G:)

. Ficheira  Editar Wer Favoritos  Ferramentas  Ajuda

=S
-'a»

@Retroceder > J I_" /_)Procurar “_ Pastas v

: Endereco |*q-' &
FSL_WEB.HTM
. Chrome HTML Document
s LlEKEB

v| Irpara

|

LASTSTAT.T<T
Documento de texto
1KE

Tarefas de pastas e ficheiros ¥

Outros locais SO _INFOLHTM SERCDCEI.CAT
3 @ | Chrome HTML Dacument |=" Catslogo ds sequranca
O meu computadar Y o8 —f 7tE

[} ©smeus documentos A

. — SERCDCES,INF TOOLS HTM
l_tl Borninentspattliants = = Informactes de configuracdo . Chrome HTML Docurnent
!ﬂ s meus locais na rede = 3KE Yy 1kB

Detalhes

ma L] “1 1l

FRDM-KL252 (G:)
Disco amaovivel

Sistema de ficheiros: FAT =

Fig. 24. Contents of FRDM-KL25Z behaving as a drive

. Cut, or drag, the HelloWorld_KL25Z.bin file in your PC’s Downloads folder
and paste, or drop, in the mbed Microcontroller folder, wait a few seconds for
the drive folder to close automatically, and then hit reset on the microcontroller
to start it running!

If everything goes well the RGB LED on FRDM-KL25Z will blink blue LED!

Main source of this tutorial is mbed.org website, specially the Handbook
section at: https://mbed.org/handbook/mbed-FRDM-KL25Z-Getting-Started

See also:

o Examples programs for FRDM-KL25Z
http://mbed.org/handbook/mbed-FRDM-KL25Z-Examples

o Explore the mbed platform
https://mbed.org/explore/

And an enormous wealth of information on mbed’s website!
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