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1 Purpose

This Sample Code Guide will familiarize you with Freedom-KL25Z board and development tools. You
will learn the features of the Freedom-KL25Z board, the features of the OpenSDA standard, and how to
access the source code examples using CodeWarrior 10.3 (Beta 2) and the integrated Processor Expert
10.0. In addition, instructions are provided to download a precompiled binary file to your board.

2 Getting to know the board

The Freedom board (FREEDOM-KL25Z) features the Kinetis KL25Z128VLK4 microcontroller and comes
with the following features (which are highlighted in the figure below):

- Tri-color LED

- 8 MHz crystal

- MMABS8451Q Inertial Sensor

- OpenSDA connection KL257128VLKA

- Mini-B USB connector

- Touch Pad (Slider)

Touch Pad
(Slider)

Reset
Button

.-- ¥ : -. L ....[:.' T EdEE

MMA8451Q 8 MHz crystal Tri-color LED
Inertial Sensor

3 OpenSDA Overview

OpenSDA is an open-standard serial and debug adapter. It bridges serial and debug communications
between a USB host and an embedded target processor. OpenSDA features a mass storage device
bootloader that offers a quick and easy mechanism for loading applications such as flash programmers,
run-control debug interfaces, serial-to-USB converters, and more, onto your Freedom board.
Currently, P&E Micro offers two different applications: an MSD application and a debug application.
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3.1 MSD Application

This OpenSDA application was developed by P&E Micro and allows the Freedom board to instantiate as
a mass storage device on your computer. Once this application properly enumerates, you may
program the KL25Z128 on your Freedom board with a binary or srec file by simply “dragging and
dropping” one of these files into Freedm-KL25 drive that is installed when your Freedom board
enumerated. In addition, you will also have serial communication with the KL257128.

3.2 Debug Application

This OpenSDA application was also developed by P&E Micro and allows you to program and debug
your KL25Z128 on your Freedom board just as any other debugger module would allow. With this
application loaded onto your Freedom board, you will also have serial communication with the
KL257128 available.

4 Download and Install Software and Tools

4.1 Downloading and Installing OpenSDA Drivers

Before you begin, you will need the latest OpenSDA serial drivers installed on your development
computer and on your FREEDOM-KL25Z. The latest OpenSDA drivers should already be installed on
either of these, and your system should be able to automatically find the latest Windows CDC drivers
(as they should be pre-installed on the Freedom board). If they are not, please navigate to
www.pemicro.com/opensda/index.cfm and follow the directions on this page to download the correct
OpenSDA files. You may also refer to the OpenSDA user’s guide which can be found in your Quick Start
Package.

4.2 Downloading and Installing CodeWarrior 10.3

To download CodeWarrior 10.3 (or later), follow these instructions:
1. Open an internet browser and navigate to the FRDM-KL25Z webpage by typing
www.freescale.com/codewarrior into your web browser’s address bar.
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2. Next, expand the CodeWarrior Devlopment Studio for Microcontrollers field and select the
RSO08/HCSO08, ColdFire V1, Qorivva 56xx, PX Series, 56800/E DSC, Kinetis (Eclipse IDE) link.

Z “freescale

Products Applications | Design Resources Support

Christopher's Freescale =  [i] | Login | Annotate | History

Freescale » CodeMiarior Development Toals

CodeWarrior Development Tools

Codearrior Development Stodio is a complete integrated
Developrment Environment (IDE) that provides a highly visual and
autormated framework to accelerate the development of the most
complex embedded applications.

Choosing the right CodeWarrior Suite [J}
CodeWarrior Development Tools Expand

+ CodeWarrior Development Suites

- Code¥Varrior Developrment Studios

| = CodeWWarriar Development Studio for Microcontrollers |

Select
RES08/MHCE08, ColdFire 1, Cloriwa BRxx, PX Series, /

SEE00/E DSC, Kinetis (Eclipse IDE)
RS0A/HC(SI08, ColdFire 1 (Classic IDE)
3. On the following web page, scroll to the Current Updates and Releases section and click on the
CW-MCU-10-3-BETA link.

Featured Documentation

CODEWARRIORGS_IC: Codewarrior Information Center

Cvy MCU_10.2_RM: CodeWvarrior Micracantrollers v10.2 Release

Motes

CWYRCILMD 2_BR: CodeWarrior Development Studio Yersion 10,2 -
Brochures

Maore -

Current Updates and Releases

Select
[cwmcu-10-3-BETA: CodeWwarrion for Microcontrallers 10.3 Beta€
CW-MCLU-PROED-EX: Evaluation: Codearrior for Microcontrollers
10.2 (Eclipse, Windows-hosted)
CWE-MCU-LLPLT-EX: Evaluation: Codearrior for Microcontrollers
10.2 (Eclipse, Linux-hosted)

Maore

4. Follow Freescale’s downloading and licensing instructions to download your CodeWarrior
software.
5. To install software tools, follow the installer package instructions.

5 Freescale Sample Code

The Freescale sample code base contains two sample code folders: one for a Processor Expert based
sample code, and one for a bare project implementation. Freescale recommends using Processor
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Expert for its scalability and ease of use features. The bare project implementations are provided for
those who have applications where Processor Expert does not fit their application or who are not
interested in Processor Expert.

5.1 PEx Sample code (Klxx-sc-pex)
5.1.1 PEx Sample Code Folder Structure

The file tree for your kixx-sc-pex example code is shown below and explanations are provided to the
right.

These files contain function
declarations and definitions used
in the samole code

Individual projects are stored here

D arm A pre-compiled binary is provided in case you
I25) binary <= have trouble with vour toolchain.
I ow
o gcc§ Each project folder holds a sub-folder for each supported
I3 iar toolchain. Each project contains processor expert files as well as
I MQ_Lite_i2e_demo the source files necessary to run your project without using
12 prm_led Processor Expert.

I2) TPM_Demo
=[5 templates |#———————— Processor Expert components that have been exported are

1= components here.
1= epu \
g :ZE:h Individual Processor Expert component
&) led templates for each project have been
3 timer exported and live here.
[ tpm
| wark

= [ projects
= helloworld V\
2 MQi_Lite_izc_demo A full Processor Expert template for
g t':'wmz:e'j each project has been exported and

prcEme lives here.
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5.1.2 Using the Freescale PEx Sample Code to Jumpstart your Design

The Kinetis L Family sample code is provides as a jump start for your design, as well as providing you

with code examples. To facilitate this, we have provided a script that will copy our helloworld project
and rename it to your desired project name. This script is a single executable that resides in the kixx-
sc-pex\projects folder.

& C:\kboosc-pexiprojects

File Edit Wiew Favorites Tools  Help

eBack & \_;I Lﬁ /':] Search [L_ Folders v

Address |3 Cr\kbeoesc-pexiprojects

o Fa ="

i’j helloworld L—J MQX_Like i2c_dema
= "
L-j e L.J TPM_Dema

1"’ ' make_new_proj_kIZ5_pe.exe

File and Folder Tasks

Other Places

Details

Simply double-click this icon and a command prompt pop-up window will prompt you for a project
name, copy the helloworld project and rename all of the necessary files for your new project to work
correctly.

5.2 Baremetal Sample Code (klxx-sc-baremetal)

5.2.1 Baremetal Sample Code Folder Structure

The Baremetal sample code folder contains two folders at the top level: a build folder and an src
(source) folder.

ekal
& Toolchain specific files are stored here.

[ @ (C source and header files are stored here.

First, the build folder will be discussed.
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=] |=:J::-::::-::-:=|:-I:naErnetal

bl
binaries €—

Individual projects are stored here
Pre-compiled binaries for each project are provided in

= Car ~ case you have trouble with your toolchain.
[ ) config files [+ Target specific linker files are located here.
) FRDM_KLZ5ZDemo IAR Embedded Workbench (v. 6.40.3)
(2 low_power_demo «—— project files are stored in these folders.
(2 low_power_dma_uart_dema Only toolchain specific files are stored
2 LQRUG_bme_ex1 here, NOT the C source files.
[0 LQRUG_bme_exz
IC5) LORUG_tpm_ex1
I LOQRUG_tpm_ex2
I LORUG_uark_ex1
I LORUG_uark_exz
I platinum
I3 bwr-KZ50ema
I ush_device
|7 ush_host
= () ke KEIL MDK uVision (v. 4.54) projects files
|50 low_power_demo / are stored in these folders. Only

|50 low_power_dma_uart_dema toolchain specific files are stored here,
I platinum NOT the C source files.

I3 twar_spi_demo
5 bwr-KlZ50ema

I3 sre

FREEDOM-KL25Z Sample Code Guide for CodeWarrior
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The source folder structure is as follows:

SI'C

[C3) common
= 5 cpu

I0) platforms |:
E‘[ projects
| FROM_KLZSZDemo
[ low_power_dema
[ low_power_dma_uart_demo
I3 LQRUG_bme_ex1
[C5) LORUG_bme_exz
I LoRUG_tprm_ex1
[T LQRUG_tpm_ex2
|53 LQRUG_uart_exl
[ LQRUG_uark_exz2

(& Source files common to the project and drivers

reside here (e.g., printf.c, io.c, stdlib.c, alloc.c, etc.).
@ hEadEr\

drivers

=) amp

25 M

[ Ipkrnr

I meg

I pme

[ prelim_flash
[C5) rem

[ e

[ smic

ark

CPU startup files are located here (e.g., start.c,
sysinit.c, vectors.c, etc.,)

CPU header files are stored here.

\

Module driver files are located here.

Platform specific header files are stored here. These files determine startup

[C5) platinum

[ twr_spi_dema
[ twr-klZ5Dema

|5 usb_device
|5 usb_host

configuration, which UART to use, etc.,).

store those files here.

= klxx-sc-p?x

Project source and header files are stored here.
Main will be defined in one of these files for your
l¢————— project. Note that some projects may use project
specific sysinit or driver files. These projects will

information for the project (e.g., core frequency, terminal baud rate

FREEDOM-KL25Z Sample Code Guide for CodeWarrior
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5.2.2 Using the Freescale Baremetal Sample Code to Jumpstart your Design

The Kinetis L Family sample code is provides as a jump start for your design, as well as providing you
with code examples. To facilitate this, we have provided a script that will copy our platinum project
and rename it to your desired project name. This script is a single executable that resides in the kixx-
sc-baremetal\build\iar folder.

& C:\klxx-sc-baremetallbuildiar,

File Edit \Wiew Favorites  Tools  Help

@Back - \H)l l.ﬁ pSearch [{ Folders v

Address |3 i kloe-sc-baremetalboildbiar

aas e
File and Folder Tasks ¥ make_new _project. exe 'J caonfig fi
|

Other Places

o, f o T
= { =

'J low_powwer_dma_uart_demo 'J LQRUG_
| |
ey,

Ny

' ‘J LORUG_tpm_ex2 ‘J LORUG,
1 1

Simply double-click this icon and a command prompt pop-up window will prompt you for a project
name, copy the platinum project and rename all of the necessary files for your new project to work
correctly.

6 Configure Hardware

1) Using a Mini-B to A USB cable, connect your Freedom-KL25Z board to your development computer.
Be sure to plug the Mini-B connection into the OpenSDA port of the Freedom-KL25Z board.

2) No special hardware configuration is necessary to run the demo applications in the code examples
unless otherwise specified by the “readme.txt” file located in the project folder.

7 Terminal Program Configuration

The OpenSDA serial port is designed to enumerate just as any other USB to serial converter.
Therefore, you will need to open a serial terminal utility (Tera Term, Hyperterm, etc.,) and configure
your terminal as follows:

- 115,200 baud
- 8 data bits

- 1 stop bit

- no parity

- no flow control.
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8 Loading and Running the Demos into CodeWarrior 10.3
BETA (2)

The following instructions describe how to build and flash the helloworld demo using CodeWarrior
10.3 BETA (2). This document is targeted for users who choose to use the OpenSDA programming and
debugging capabilities and it is assumed that you have loaded the P&E Micro Debug application onto
your Freedom-KL25Z. If you need assistance in loading this application onto your Freedom-KL25Z,
please refer to the OpenSDA user’s guide provided in your Quick Start Package.

1) Open CodeWarrior 10.3 BETA (2) (Start->All Programs->Freescale CodeWarrior->CW for MCU
v10.3->CodeWarrior).
2) Import the workspace at ..\kilxx-sc-pex\projects\helloworld\cw\helloworld.eww.

a. Open up the import wizard by selecting File->Import...
2 CIC++ - D:\Profiles\B3B350\My Documents\Code R

GEN Edit  Search  Project  Run Processor Expert
e Ale+Shife+r ¥
Open Path. .. Chrl+Shift+a
Open File...

Close Chrlwe

Close Al ChrH-Shift+Hw
[.;“‘Cl Save As...
# | Refresh F5

Convert Ling Delimiters To

Switch Workspace 4
Restart
&3 Export...

1 Events.h [accelerometer_demojSources]
2 I101.h [hellowarld)Generated_Code]

3 ProcessarExpert.c [RelloworldfSources]
4 ProcessorExpert.c [TPM_DemofSources]

Exit
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b. In the Import dialog box, choose General->Existing Projects into Workspace and click

Next >.
& Import |L|E]
Select
N
Create new projects fram an archive file or directary. I g - 5

Select an import source:

== General
@ Archive File

Existing Projects inko W
l:l‘ File System
EL preferences
= CjcH+
= cvs
= Gt
(= Install
[ Processor Expert
(= Remate Systems
(= Run/Debug
= Tasks
= Team

©

c. At the next screen, choose the “Select root directory:” option, ensure that the “Copy
projects into workspace” option is not selected and then click “Browse...”.

Import Projects
Select a directory to search For existing Eclipse projects, @
-
(%) Select root directory: | | | Erowse... |
O select archive files | || Browse..
Projects:

Select Al
Deseleck Al

|:| Copy projects into workspace
Working sets
[[] add project ta working sets

@
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d. In the “Browse For Folder” dialog box, point CodeWarrior to the klxx-sc-
pex\projects\helloworld\cw folder.

Browse For Folder

Select rook directory of the projects to import:

=I5 Kxox-sc-pex ~
I5) comman
= ) projects
I5) accelerometer_demo
1) dac_dema
= 1) helloward
=) arm
|5 binary
El=]- |
B .sethings
) Documenkation
I Generated_Code
[ Project_Headers
I3 Project_settings =
B Sources
I gee
1) iar
123 Mg _Lite_ize_dema
15 prmn_led
15 spi_dema
1) TPM_Demo 2
< ) | B

Folder: | o |

Make Mew Folder

e. CodeWarrior will find the helloworld Project and automatically select it in the projects
box. You may now click “Finish” to import the project into your workspace.

Import Projects
Select a directory ko search For existing Eclipse projects, E ;

-

(%) Select root directory: i Ciikboc-sc-pextprojectsihelloworldiiarPE | | Browse. .. |

() Select archive File: | |

Projects:

hellowaorld {C:ikxx-sc-pexdprojectsiheloworldiiarPE) Select Al

Deselect Al

|:| Copy projects into workspace
‘Working sets
[ add project ko working sets

® Mext = Finish ] [ Cancel

FREEDOM-KL25Z Sample Code Guide for CodeWarrior Page 13 of 17
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3) Ensure that the project is selected in the projects tab.

2 CIC++ - D:\Profiles\B3B350\My Documents\Code Re
Eile Edit Search  Project Run Processor Expert W

: 9 KR-%:F- %P~

T Codewarrior Projects £3 =g

DY

File Marme Size  Twpe B
& helloworld @ FLASH

4) Compile the project by clicking the Build icon (or right click on the project and select

“Make”).
5) After compilation completes, launch the OpenSDA debugger configuration by following these
instructions:
a. Leftclick on the down arrow next to the debug icon and select “Debug Configurations”.

< = : n Debug Icon
b . QI M . =

ent
Debug As »

Debug Configurations. .
Organize Favoribes. ..

YPE
Clock sel
b. Inthe pop-up dialog box, select “helloworld_FLASH_ OpenSDA” from the CodeWarrior
Download group from the left side of the dialog box.

£

.~ Debug Configurations

Create, manage, and run configurations

Diownload an application to a target, then debug or run the application.

= —+,
B EX| = - Mame: | helloworld_F
| | Main . ()= Arg
[T] Codewarrior Attach CiC++ application
E Code'atrior Connect Project: hella
= i )
I} helloworld_FLASH OpensDa Application: | FLAS
TE T Feliward TR Segger T-Ink_Tracs
B Launch Group Build (if required) t

Eiuild canfiquratio

i FEmahla oka b

c. Click the “Debug” button.
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6) CodeWarrior will automatically change the perspective to the Debug perspective and pause at
the first instruction. Hit the “Resume” button to start running.

D[ 0w] S 2T R

7) On the terminal you should see the following message:
¥ COM13:115200baud - Tera Term ¥T

File Edit Setup Conkral ‘Window Help
ello World?t?t?t

nter any character to change LED color...

8) Entering characters will cycle through the possible LED colors as well as echo the characters to
the terminal.
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9 Flashing the Pre-compiled Binary onto your Board

Your FREEDOM-KL25Z board should come with the OpenSDA MSD application preprogrammed onto
the K20 device. If this is the case, you should see the Freedom board enumérate as a USB mass storage
device and the following icon should be present in your “My Computer” window as shown.

Hard Disk Drives

W Local Disk (C:) w Data (D)

Devices with Removyable Storage

DVD-RAM Drive (E:) w FreedmkLZSZ (F:)

-
‘ | D----‘-

If the FreedmKL25Z icon is not available, please refer to the OpenSDA User’s Guide to program the
MSD application onto your Freedom board. Otherwise, follow these steps to load a pre-compiled
binary onto your KL257128:
1. Navigate to the FreedmKL25Z folder in your file system (C:\FreedmKL25Z, or you may doublé
click the FreedmKL25Z icon in the screen displayed above).
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2. You should see the following files:

File Edit Vjew Favorites Tools Help

@Back - '\-._.-:J LE pSearch H_ Folders v

Address [ F:),

) = READY. TRT L SDA_IMFOLHTM
File and Folder Tasks == | TextDocurment e} Firefoe HTML Docurment
E 1KBE 2 KE
(27 Make & new fioldsr
@ Publish this Folder to the SERCDCES.CAT = SERCDCES.INF
web Securiby Catalog = Setup Information
&4 Share this Folder 78 E S8

If you do not, reprogram your board with the MSD application. Otherwise, open a second
explorer window and navigate to the location where your pre-compiled binary application is
stored (<root>\klxx-sc-pex\projects\helloworld\binary).

& C:\kbxx-sc-pexiprojectsihelloworldibinary

File Edit Wew Fawvaorites Tools  Help

@Back - n\_':J l.ﬁ; pSEarch H_ Folders v

Address |[23) Cikkex-sc-pexiprojects\helowarld\binary

hellowarld.srec
SREC File
21 KB

helloworld. bin
BIM File
JEE

File and Folder Tasks 2

(=3 Make a new folder

@ Publish this Folder to the
web

& Share this Folder

3. Simply “drag and drop” the helloworld.bin or the helloworld.srec file into the FreedmKL25Z
drive and the KL.25Z128 will be automatically programmed with the pre-compiled binary.
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