Building Kinetis example from command line
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Introduction

This tutorial describes how to build a project from command-line, using the GCC build tools included in
the Kinetis Design Studio (KDS) tool from NXP. KDS uses open-source components including the Eclipse
IDE and GCC build tools. The Eclipse IDE can be configured to automatically create make files for the
project. After KDS creates these make files, they can be used to build the project from the command-
line, without using the KDS IDE.

This tutorial uses an example for the Kinetis KEO4Z microcontroller (MCU), using the FRDM-KE0Q4Z
development board. The following software is used in these tutorial steps:

e  Microsoft Windows 7 64-bit
e Kinetis Design Studio (KDS) v3.2.0
e FRDM-KEXX Driver Library Package v1.3

Installing Software

Installing KDS
The latest KDS can be downloaded from http://www.nxp.com/KDS. This tutorial assumes KDS is

installed to the default directory of C:\Freescale\KDS_v3.2.0. Run the KDS installer with default options
to install KDS.

Installing KDS Example Project

This tutorial uses a project example from the FRDM-KEXX Driver Library Package, although any KDS
example project can be built from command-line like this. Download the package ZIP file, and extract it.
This tutorial extracts the file to C:\Temp, placing the package path at C:\Temp\kexx_drv_lib.

Building Example Project in KDS

The project must first be built within the KDS IDE to generate the make files used for the command-line
build. Also, this tutorial includes the optional steps to generate a HEX or BIN file after the project is
built.

Import Example Project into KDS

1. Open KDS. If this is the first time using this KDS release, pick a workspace directory location.
The workspace can be located anywhere.

2. Within KDS, import a project using the menu File->Import.
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3. Expand General, and select “Existing Projects into Workspace”. Click the Next button
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Figure 1: KDS Project Import



4. Browse to the root directory of the example project. This tutorial uses the example at
C:\Temp\kexx_drv_lib\build\kds\ke04\RTC_demo. Ensure the check box is unchecked for
“Copy projects into workspace”. Click the Finish button.
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Figure 2: Import Project Directory
5. The imported project is added to the Project Explorer view

@ C/C++ - Kinetis Design Studic
Eile Edit Source Refactor

O Sl sk
[ Project Explorer &3
a 5 RTC_demo
il Includes‘“
» = Project_Settings
oy SrC




Figure 3: Imported project added to Project Explorer view

6. Open the project properties by right-clicking the RTC_demo project in the Project Explorer
view, and select Properties.

7. Usually, Eclipse projects are already configured to generate makefiles by default. To confirm for
this project, select the “C/C++ Build” option at the left. Under the “Builder Settings” tab, there
is a check box for “Generate Makefiles automatically”
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Figure 4: Generating Makefiles automatically in Eclipse

Configure Project to generate HEX/BIN file
This section includes the option steps to configure the KDS project to generate a HEX or BIN file when
building the projects. These files can be used to program the MCU.



8. With the project properties open, expand the “C/C++ Build” option on the left, and select
Settings. Then click the Toolchains tab, and check the box for “Create flash image”. Click the

Apply button.
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Figure 5: Configure to create flash image



Click the “Tool Settings” tab, and select the General option under “Cross ARM GNU Create Flash
Image”. For the output file format, select the desired option from Intel HEX, Motorola S-record,

or a raw binary file. This tutorial selects the HEX file option. Then click the OK button to save
these project properties.

r.
# Properties for RTC_demo

type filter text

> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Legging 1
Settings - T
Tool Chain Editer
Tools Paths
» O/ C++ General
Linux Teols Path
Project References
Run/Debug Settings
» Task Repository
WikiText

Settings

Configuration: l Debug [ Active ]

'] ’Manage Configurations...]

_._l B Tool Settings | 53 Toolchains |  Build Stepsl

Build Artifact | Binary Parsers | @ Error Parsers|

(# Target Processor
(# Optimization
(2 Warnings
(2 Debugging
4 3 Cross ARM GMU fssembler
@ Preprocessor
@ Includes
@ Warnings
@ Miscellaneous
4 3 Cross ARM C Compiler
(# Preprocessor
# Includes
(# Optimization
(# Warnings
(# Miscellaneous
B3 Cross ARM C++ Compiler
@ Preprocessor
@ Includes
@ Optimization
@ Warnings
@ Miscellaneous
a4 B3 Cross ARM C++ Linker
 General
(# Libraries
(% Miscellaneous
4 %3 Cross ARM GNU Create Flash Image
(2 General

2

Output file format (-0)
[7] section: -j text
[] Section: -j .data

Other sections (-]}

3

Matorola 5-record
Motorola 5-record (symbaols)
Raw binary

=TT

Intel HEX

-

Other flags

4_

[ Restore Qefaults] [

J

Apply ]

[ OK Cancel ]

Figure 6: Select Flash Image file type

Build and Clean KDS Project

With the project configured, it can now be built by KDS to generate the makefiles. Once the build is
completed, the project is cleaned to prepare it for the command-line build. Cleaning the project
removes the object code and application image files generated by KDS, but leaves the makefiles.



10. Back in the KDS Project Explorer view, ensure the RTC_demo project is selected.
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Figure 7: Select project in Project Explorer view

11. Use the hammer icon on the KDS toolbar to build the project. When building the project for the
first time, you can use the pull-down arrow next to the hammer icon to select which build
configuration to build. In this example, the Debug build configuration is selected and built.
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Figure 8: Build project



12. There should be no errors in the project build. The Problems view in KDS shows any errors or

warnings when building the project. If no errors are listed, the project built successfully. The
project is also built if any warnings are listed.
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Figure 9: KDS Problems view



13. The Console view gives more details on the build process and results. In this screenshot, the
end of the Console text is shown, which shows KDS built the application image file
RTC_demo.elf, and generated the flash image file RTC_demo.hex.
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Figure 10: KDS Console view after building



14. Back in the Project Explorer view, you will find the generated makefiles and application image
files, like the .ELF and .HEX files. Under the RTC_Demo project, expand the directory for the
Debug build configuration that was just built. The .ELF and .HEX files are located here, along
with some makefiles.
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Figure 11: Makefies and application image files

15. This step cleans the project, which will force the command-line build in the later section to
rebuild the entire project. Right-click the RTC_Demo project, and select “Clean Project”.

16. Cleaning the project removes the application image .ELF and .HEX files, but leaves the makefiles.
The project can now be built from the command-line
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Figure 12: Cleaned project



Updating Windows PATH Environment Variable
Before doing a command-line build, the Windows PATH Environment variable needs to be updated. This
will tell Windows what path directories to search for the GCC executables used during the command-

line build.

17. In Windows, click the Start menu, and right-click on Computer. Select Properties.

18. Click “Advanced System Settings”

19. Click the Advanced tab, and click the “Environment Variables” button.
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Figure 13: Windows System Properties



20. Scroll down in the User variables section and find the Path variable. Select the Path variable,
and click the Edit button.
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Figure 14: Edit Path variable

21. Add the path to the KDS toolchain executables to the end of the path variable. Place a
semicolon ‘;" at the end of the current paths if not already there, and add the new path. In this
tutorial, the path to add is C:\Freescale\KDS_v3.2.0\Toolchain\bin
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Figure 15: Added path to Path variable

22. Click the three OK buttons to save this change to the Windows System settings.



Building Project from command-line
Now the project can be built using the Windows command-line

23. Open the Windows Command Line window. Click the Start menu. In the “Search programs and
files” field, type cmd

24. In the Command Line Window, change the directory to the build configuration directory under
the project directory. In this tutorial, this is the Debug directory under the RTC_demo project

directory. Type in this command below:
cd C:\Temp\kexx drv_lib\build\kds\ke04\RTC_demo\Debug

25. Build the project using the typed command below
C:\Freescale\KDS_v3.2.0\bin\make.exe -3j8 all
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Figure 16: Windows command-line commands

26. The project builds, and one again the RTC_demo.elf and RTC_demao.hex files are generated.
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Figure 17: Project build complete from command-line



