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Using GCC/GDB With CC2538

ABSTRACT

This document describes how to set up an open source software-based development environment for the
Texas Instruments CC2538 using Eclipse as IDE.

Project collateral and source code discussed in this application report can be downloaded from the
following URL: http://www.ti.com/lit/zip/swra443.
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Linux Mint is a trademark of Linux Mark Institute.
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1 Introduction
The CC2538 is a low-power radio device with an integrated ARM Cortex-M3 MCU. For more information
about CC2538, see [1] and [2].
This document describes which software packages are necessary, and provides installation and
configuration instructions for each. It also describes how to use this tool chain setup to debug a software
example for the CC2538.
Section 2 and Section 3 list the software packages and hardware required for this tool chain setup.
Installation procedures for the software packages are provided in Section 4.
Section 5 describes how to use the tool chain setup to build, program, and debug a software example for
CC2538.
This setup has been tested on a Windows® 7 and on a Linux Mint™ machine.
Table 1. Acronyms
CDT C/C++ Development Tooling
DK Development Kit
EB Evaluation Board
EM Evaluation Module
GCC The GNU Compiler Collection
GDB The GNU Project Debugger
IDE Integrated Development Environment
JRE Java Runtime Environment
2 Prerequisites
2.1 Platforms
This tools setup has been tested on Windows 7 and on Linux Mint 12. Most of the setup instructions will
be identical for these platforms. In those cases where the instructions differ on Linux®, this is noted in the
text.
2.2 Hardware
The following hardware pieces are required:
*  SmartRFO6EB
« CC2538EM
» USB cable
These two boards are part of the CC2538DK. The SmartRFO6EB has an integrated XDS100v3 emulator.
For more information about the hardware, see [3] and [4].
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2.3 Software
This section describes the software packages that are required with this application report. Tools
components, other than the packages below, might be used as well, for example, newer versions of the
tools that have become available after this document was written. The following packages and versions
were tested together during the writing of this document.
* An IDE. For example Eclipse and the following belonging components:
— Java Runtime Environment — JRE:
http://java.com/en/download/index.jsp
— Eclipse Luna 4.4.1
http://archive.eclipse.org/eclipse/downloads/drops4/R-4.4.1-201409250400/
— CDT (C/C++ Development Tooling) version 8.5.0 for Eclipse Luna
http://www.eclipse.org/cdt/downloads.php
* A GCC Compiler. For example:
— GNU Tools for ARM Embedded Processors 4.8
https://launchpad.net/gcc-arm-embedded
» Build tools for Windows. For example:
- MinGW
http://mwww.mingw.org/
» A GDB agent and a Flash programmer tool. For example:
— For Windows: XDS100v3 EMUpack + GDB agent
http://processors.wiki.ti.com/index.php/XDS Emulation Software Package
— For Windows: SmartRF™ Flash Programmer 2
http://www.ti.com/tool/flash-programmer
— For Linux: Code Composer Studio™ Uniflash Standalone Flash Tool
http://www.ti.com/tool/uniflash
» Blink LED software example for GCC (packaged with this document)
Download and installation instructions for each software package are provided in Section 4.
3 Hardware Setup
For instructions on how to configure the hardware, see [4].
4 Software Installation Instructions
4.1 Eclipse IDE (Windows)
Follow these instructions to install Eclipse and CDT on a Windows platform. Note that the Eclipse IDE is
dependent on Java Runtime Environment being installed on the machine. Make sure JRE is installed, and
that the installation path is added to your environment variables, before the installation of Eclipse. Note
that both JRE and Eclipse must be downloaded for the same platform (the 64-bit version of Eclipse
requires the 64-bit version of JRE).
1. Download Eclipse from the following location: http://eclipse.org/downloads/index.php.
2. Unzip the downloaded package.
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3. The Eclipse IDE can now be started by running the eclipse.exe file. Eclipse will ask for a folder to use
for workspace location when it is started. If Eclipse reports that it cannot find the Java Runtime
Environment, make sure that the installation path is added to your environment variables. This is done
by going to Control Panel — System and Security — System — Advanced system settings. Append
the path of the bin folder in the JRE installation to the PATH variable.

4. Verify the installed versions of the package under Help — About Eclipse SDK.
The following instructions describe how to install the CDT plugins:
1. Download the CDT for your version of Eclipse from: http://www.eclipse.org/cdt/downloads.php.

2. Start the Eclipse IDE. If on Windows 7, make sure that Eclipse is run as administrator to allow for the
new installations. If the Welcome screen is shown, click on the Workbench icon to open the
workbench. Then, click Window — Open Perspective — Other... and select the C/C++ perspective.
Navigate to Help — Install New Software (see Figure 1).

< Install = |[-E- ][]
Available Software

Select a site or enter the location of a site, )l._.
Work with: v ‘ Add... \

Find more software by working with the "Available Software Sites” preferences,
type filter text

Name Wersion

1@ There is no site selected.

SelectAll | | Deselectall |
Details
|| Show only the latest versions of available software || Hide iterns that are already installed
V| Group items by category What is already installed?

|| Contact all update sites during install to find required software

Finist Cancel

Figure 1. Eclipse IDE (Windows)

3. Press the ‘Add.." button and the Add Repository popup window is shown. Fill in ‘CDT’ as the name.
Press the ‘Archive’ button and browse to the downloaded CDT *.zip file. Press OK.
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4. Select both ‘CDT Main Features’ and ‘CDT Optional Features’ to install (see Figure 2).

© fnstal B
| Available Software |
Check the items that you wish to install, 8

|
Wark with:  CDT - jarfile/C/ede-B5.0.5pl/ - Add..
Find more software by working with the "Avadable Software Sdes” preferences,
bype filte: |
|
Mame Verson

4 COT Main Features |
4110 COT Optional Festures

Sedect All Deselect All |
| |
Diatails ‘
1

o Show only the Istest versions of evadable software o Hide items that are alreacy installed
o] Graup iterns by categary Wihat s gl |
|

Shew only software applicable to tanget environment

| | Contact all update sites during install to find required software

(2 Bacl t | Cancel

Figure 2. Installing CDT

5. Click ‘Next’ twice and accept the licence agreements. Click ‘Finish’ to install the CDT package.
6. When finished, click Yes to restart Eclipse.
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7. Verify that the CDT components are correctly installed. Navigate to Help — About Eclipse SDK and
click ‘Installation Details’. Make sure that the C/C++ Development Platform and the C/C++ GDB
Hardware Debugging are both installed (see Figure 3).

O )

i i

o

Mame

5T

» C/Ce = Autctools support Source

5 CfCe= Berkeley UPC (Unified Parallel C) Toolchain Support  8.5.0.201409172108
& C/C++ C99 LR Parser

& C/C++ CO9 LR Parser SDK

C/C++ Debugger Services Framework (DSF) Examples

2 C/C++ Development Tools

o) ) o) o o O

S Eclipse SDK Installation Details

type filter text

C/C++ Autotools support

L C/C++ Common GDB Support

gh C/C++ Development Platform

b C/Ce+ DSF GDB Debugger Integration
<

o0

C/Ce+ GNU Toglchain Build Support
g+ CfCe+ GNU Toolchain Debug Support

» C/Cew Development Tools SDK

4 C/Cee GCC Cross Compiler Support

4 C/Ce+ GDB Hardware Debugging

» C/C++ IBM XLC Compiler Suppert

= CfC++ IBM XLC Compiler Suppert SDK

. C/C++ LLVM-Family Compiler Build Support
« L/C++ Meémory View Enhancements

C/C++ Memory View Enhancements Source

s C/C++ Miscellaneous Utilities

C/C++ Multicore Visualizer

4 C/C++ Qt Support
5 C/Ces Remote Launch (Requires RSE Remote System Explor 8.5.0.201409172108
4 C/Ce= Unit Testing Support

m

| Update...

Installed Software | Installation History | anlumsi Plug-ins | Configuration

Version
8.5.0.201400172108
8.5.0.201409172108

3.5.0.201409172108
8.5.0.201409172108
8.5.0.201400172108
8.5.0.201409172108
8.5.0.201400172108
8.5.0.201409172108
8.5.0.201400172108
8.5.0.201409172108
8.5.0.201400172108
B8.5.0.201409172108
8.5.0.201409172108
8.5.0.201409172108
8.5.0.201409172108
8.5.0.201409172108
8.5.0.201400172108
8.5.0.201400172108
8.5.0.201409172108
8.5.0.201409172108
8.5.0.201409172108
8.5.0.201400172108

8.5.0.201409172108

1d =
org.eclipse.cdt.autotoals.fe
org.eclipse.cdtautotocls.sc
org.eclipse.cdt.bupe.featun
org.eclipse.cdt.corelrparses
org.eclipse.cdt.corelrparses
org.eclipse.cdt.examples.ds
org.eclipse.cdt.feature.grou
org.echpse.cdt.gdb.feature. X
org.eclipse.cdt.platform.fes =
org.eclipse.cdt.gnu.dsf feat|
org.eclipse.cdt.gnu.build fe
org.eclipse.cdt.gnu.debug.f
org.eclipse.cdt.sdicfeature.s
org.eclipse.cdt.build.crossg
org.eclipse.cdt.debug.gdbjt
org.eclipse.cdtale featurefy
org.eclipse.cdtule.sdicfeaty
org.eclipse.cdt.managedbu
org.eclipse.cdt.debug.ui.ms
org.eclipse.cdt.debug.ui.mi
org.eclipse.cdt,util feature.c
erg.eclipse.cdt.gnu.multico
org.eclipse.cdt.gt-feature.qr
org.echipse.cdt.launch.remc

org.eclipse.cdttestsrunnent =
'

Close

Figure 3. Installation Details

4.2 Eclipse IDE (Linux)

Follow these instructions to install Eclipse and CDT on a Linux platform. Note that the Eclipse IDE is

dependent on Java Runtime Environment being installed on the machine. Make sure JRE is installed

before installation of Eclipse IDE.

1. Download Eclipse from the following location: http://eclipse.org/downloads/index.php. Choose the
installer for your Linux platform.

2. Extract the downloaded package.

3. The Eclipse IDE can now be started by running the binary file eclipse. Eclipse will ask for a folder to
use for workspace location when it is started. If Eclipse reports that it cannot find the Java Runtime
Environment, open the eclipse.ini file and add the following command direct under the ‘openFile’
statement:
=vm
<path to your JRE installation>/bin/java

4. Verify the installed versions of the package under Help — About Eclipse SDK.
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The following instructions describe how to install the CDT plugins:

1. Download the CDT for your version of Eclipse from: http://www.eclipse.org/cdt/downloads.php.

2. Start the Eclipse IDE. Make sure that Eclipse is run with administrator privileges to allow for the new
installations (see Figure 4). If the Welcome screen is shown, click on the Workbench icon to open the
workbench. Then, click Window — Open Perspective — Other... and select the C/C++ perspective.
Navigate to Help — Install New Software.

Available Software
Select a site or enter the location of a site. )l._
Work with: type or select a site] v ‘ Add...

Find more software by working with the "Available Software Sites" preferences.

a |

Name Version

@ There is no site selected.

Select All Deselect All |

Details

M Show only the latest versions of available software (| Hide items that are already ins!
[ Group items by category What is already installed?

@ Contact all update sites during install to find required software

(?) ‘ Cancel

Figure 4. Eclipse IDE (Linux)

3. Select Add — Archive... and browse to your downloaded archive file. Name it CDT and click OK (see

Figure 5).
Name: cdi ! | Local... |
Location: 'jar:ﬁle:fhomeftifDown!oadsfcdt-&.5.G.zip!,-’ K ' | Archive... |
@ Cancel | | OK

Figure 5. Installing CDT (Linux)

4. Follow step 4 in Section 4.1. These final steps for Windows and Linux are equal.

SWRA443A-February 2014—Revised February 2015 Using GCC/GDB With CC2538 7

Submit Documentation Feedback
Copyright © 2014-2015, Texas Instruments Incorporated


http://www.ti.com
http://www.eclipse.org/cdt/downloads.php
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SWRA443A

13 TEXAS

INSTRUMENTS
Software Installation Instructions www.ti.com
4.3 GNU Toolchain (Windows)
GNU Tools for ARM Embedded Processors is a free package that includes the GNU compiler and linker
tools as well as the GNU debugger. Perform the following steps for Windows installation:
1. Download GNU Tools for ARM Embedded Processors. The package can be found on this site:
https://launchpad.net/gcc-arm-embedded.
2. Run the installer and follow the instructions. In the last step, make sure to select the checkbox 'Add
path to environment variable'.
3. Verify from the command prompt that the package is installed is updated correctly.
This can be done by clicking Start — Run... . Type in cmd and click OK. In the command window,
write:
arm-none-eabi-gcc --version
The expected output is shown in Figure 6. If the arm-none-eabi-gcc program is not found, check that
the PATH variable is correctly set.
c-l Igi-ucessul-ﬂ > 4.8.4 20148725 <(releas
F wa he ce for copyir onditions. There is NO
parranty; not even fop HERCHANTABILITY ex FITMESS FOR f PARTICULAR PURPOSE.
Figure 6. GNU Toolchain (Windows)
More information about this package can be found in [5].
4.4 GNU Toolchain (Linux)
Perform the following steps for the Linux installation of GNU Tools for ARM Embedded Processors:
1. Download GNU Tools for ARM Embedded Processors. The package can be found on this site:
https://launchpad.net/gcc-arm-embedded.
2. Unpack the tarball to the install directory with the following command:
$ cd <install_dir> && tar xjf gcc-arm-none-eabi-*-yyyymmdd-
linux.tar._bz2
3. Add the installation path to the PATH variable with the following command:
$ export PATH=$PATH:<install_dir>/gcc-arm-none-eabi-*/bin
4. Check that the correct version is installed with the command:
$ arm-none-eabi-gcc —v
More information about this package can be found in [5].
4.5 Build Tools for Windows
If your development platform is Windows, an additional command line program, ‘make’, is required by the
Eclipse external builder. One choice is to download the MinGW tool. Perform the following steps for
installation:
1. Download the MinGW setup tool from http://www.mingw.org/.
2. Run the Setup. Choose default installation directory. Click Continue when the setup is finished, to open
the installation manager.
3. In the Installation Manager, select ‘all Packages’. Choose the packages mingw32-make and mingw32-
gcc by clicking on the names and selecting ‘mark for installation’. Then, select Installation — Apply
Changes and click the ‘Apply’ button (see Figure 7).
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Schedule of Pending Actions

Okay to proceed?

The package changes itemised below will ey 10 |
be implemented when you choose "Apply" |ﬂ] Defer | | Discard |

0 installed packages will be removed

0 installed packages will be upgraded

17 new/upgraded packages will be installed

mingwrt-3.20-2-mingw32-dev.tar.lzma
binutils-2.24-1-mingw32-bin.tar.xz

gcc-core-4. 8. 1-4-mingw32-dev, tar.lzma
gcc-core-4. 8. 1-4-mingw32-bin. tar.lzma
make-3.582.90-2-mingw32-cv5-20120902-bin.tar.lzma

Figure 7. Schedule of Pending Actions

4. Add the installation path (default: C:\MinGW\bin) to your environment variables.

4.6 Tl Emupack and GDB Server (Windows)

The following two steps are necessary only for Windows:

1. Download the XDS Emulation Software Package from the following location:
http://processors.wiki.ti.com/index.php/XDS Emulation Software Package.

This includes drivers for the XDS emulators and the GDB server.
2. Run the installer. Select the typical installation and default installation directory.

4.7 Flash Programmer (Windows)

The following two steps describe the installation of the Flash programmer tool for Windows:

1. Download SmartRF Flash Programmer 2 from the following location:
http://www.ti.com/tool/flashprogrammer.

2. Unzip the downloaded file and run the installer.
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4.8 Flash Programmer (Linux)

The following three steps describe the installation of flash programmer tool for Linux:

1. Download CCS Uniflash Flash programmer for Linux from the following location:
http://www.ti.com/tool/uniflash.

CCS Uniflash includes the TI Emupack and GDB Server.

2. Run the installer (uniflash_setup_x.x.x.xxxxx.bin). Select custom installation and make sure that
support for Wireless Connectivity devices is installed (see Figure 8).

CCS UniFlash v3 Setup -

Processor Support

Select Processor Architectures to be installed

»

Description

O Stellaris Cortex M MCUs Processor Architectures
[ Tiva C Series ARM MCUs included: Cortex M.

[ Tiva E Series ARM MCUs

Wireless Connectivity CCxxxx Cortex M O}

[0 safety MCUs

4 »
| Select All

Install size: 475.14 MB.

< Back Next = Cancel

Figure 8. Support for Wireless Connectivity Devices

3. Make sure Tl emulators, XDS100 class and Spectrum Digital emulator support is installed (see
Figure 9).

4. If the installed version of TI EmuPack is older than ti_emupack_5.1.402.0, open UniFlash, click Help —
Check for Updates, and install the latest version. In the older version, there was a problem using the
GDB agent on Linux.

CCS UniFlash v3 Setup -

Select Emulators N

Select the emulators you want installed and deselectemulators you
want o leave out. I |

= JTAG Emulator Support Description

O Add Blackhawk Emulator Support
XDS100 Class Emulator S
Spectrum Digital Emulator:

4 4

Install size: 405.62 MB.

= Back Next » Cancel

Figure 9. Spectrum Digital Emulator Support
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5 Software Example and Eclipse Configuration
This section describes how to open the example project in Eclipse and configure the installed tool chain.

5.1 Import Example Project Into Eclipse IDE Workspace
1. Open the Eclipse IDE.
Navigate to File — Import...
Select ‘General’ and ‘Existing Projects into Workspace.’
Click Next.
Browse to the directory where the example project was downloaded and click ‘Finish’.

ok wnN

S C/C- + - Eclipse SDK - s 2k o [i=uits

['File Edt Source Redactar I:Iawg.a‘te Search  Project  Run Window Help [
. | e Byw W L G O Qv e |

& tava |ES; C/C++ | 4 Debug

(= Progect Explorer 1 =1 =0 gEE ™

| &= CCH3B An guthne i nat svadable.
| +* Binaries |
L€] muain.e |
L] setup.e
1£] startup_gec.c |
A5 blink_lad.elf - [armile]
bhink |ed bin
% €c2538 512 geeemd ‘
02528 XDE100vE hnudat
CC2538_XOS100vI el dat
CCAS2GEF53 ol
makefile |

= Problems . mi |
0 ierns
Description } Resource

!D items selected

Figure 10. Import Example Project Into Eclipse IDE Workspace
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Configure Eclipse Debugger

This section describes how to configure the Eclipse debugger.

1. Right click on the Project and select Debug As — Debug Configurations. The Debug Configurations
window will now be shown.

2. Right click GDB Hardware Debugging and select ‘New’.

3. Make sure that the settings in the Main tab are configured as in Figure 11.

9 Debug Configurations

==

- = - T

X =25~

C/C++ Application
CrC++ Attach to Applic
C/C++ Postmortem De
C/Ce = Remote Applica
CAC++ Unit

& DSFPDA Application
& Echpse Application

GDB Hardware Debuggi
[ blink_led

: | GDE OpenDCD Debugy
| GDB SEGGER J-Link Deb

Java Applet
Java Application
JUnit

+ JUnit Plug-in Test

Launch Group
O5Gi Framework

., Remnote lava Applicatio

Zylin Embedded debug

7c Zylin Embedded debug

7o bhnk_led_zylin

Filter matched 21 of 21 items

Create, manage, and run configurations

Mame:  biink_led

| Main

i Debugger B Startup B

C/C++ Application:
blink_jed.elf

Project:

CC2538

Build (f required) before launching

Build configuration:

Enable auto build

@ Use workspace settings

Using GDB (D5F) Hardware Debugging Launcher - Sz

Source |__| Common

Wariables..,

Default

| | Search Prn;ecl...!

Select configuration using 'C/C++ Application’

Disable auto build

anf

e Workspace Settings.

 Debug | |
[ Doy ]|

Figure 11. New GDB Hardware Debugging Window

Browse...

Browse..

Cloze

4. Select the ‘Debugger’ tab. Make sure the "Use remote target” box is unchecked. In the GDB command

(a) Windows: arm-none-eabi-gdb.exe
(b) Linux: arm-none-eabi-gdb

5. At the bottom of the window where the following text is shown’ Using GDB (DSF) Hardware Debugging
Launcher’, press ‘Select other’. Mark the checkbox 'Use configuration specific settings' and select
Legacy GDB Hardware Debugging Launcher'.

5.2
Cif
1 N |
Ji
i
v
¥c
a 7
@
field type in:
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6. Select the ‘Debugger’ tab again. The settings should now be as seen in Figure 12.

NOTE: For Linux: In some cases an absolute path to gdb must be used for Eclipse to be able to find
it. Use the full path to arm-none-eabi-gdb. This program is found in the bin folder where
CodeSourcery is installed.

& Debug Configurations ﬁ
Create, manage, and run configurations "@-
X ER~ Mame:  blink_led
typee Tifter beedt | Main | %¥ Debugger . Startup &+ Source| [C] Common
(] C/C+= Application GDB Setup
[€] C/C+= Attach to Appli
IT] C/C+» Postrmartern D GDE Command:
[T] C/C++ Remote Applici srmn-none-eabi-gdb. e | Browsa...| | Variables.., .
Cif C/Ce= Unit o B
& DSF PDA Application Command Set: | Standard (Windows) =
© Eclipse Application :
4 [E] GDE Hardware Debugg Protocol Version: !ml =
[€] biink_jed .
B Java Applet Verbose console mode
001 Javs Application
Fo Rirgt Remote Target
J5 Uit Plug-in Test Use remote target
B Launch Group ITAG Device | Generic TCP/TP

4 050G Framework

T, Remote Java Applicatic Host nasisortd iddreas | Iocaiioet

Port number: 1000 f
L I b Uzing Legacy GDB Hardware Debugging Launcher - Selec]
Filter matched 16 of 16 tterms Eher-)

| ? | Debug | i Close

Figure 12. Using Legacy GDB Hardware Debugger Launcher
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7. Select the ‘Startup’ tab and configure the same setting as shown in Figure 13. Make sure that ‘Load
image’ is unchecked, and that the same commands in the ‘Initialization Commands’ window are
added. Then click ‘Apply’ and close the Debug Configurations window.

= Debug Configurations

ot

2| B -

type filter text
[£] C/C++ Application
[T] C/C++ Attach to Applic
[€] C/C++ Postmortem De
[€] C/C++ Remote Applica
Cij C/C++ Unit
&% DSF PDA Application
£ Eclipse Application

4 [C] GDB Hardware Debuggi

[] blink_led

[t] GDB SEGGER J-Link Deb
[l Java Applet
31 Java Application
Ju JUnit
5% JUnit Plug-in Test
Launch Group
(05Gi Framework
-, Remote Java Applicatio
56 Zylin Embedded debug
4 3¢ Zylin Embedded debug
5¢ blink_led_zylin

il
ik

1¢V

4 m 3

Filter matched 21 of 21 items

@

[£] GDB OpenOCD Debugg |

Create, manage, and run configurations

MName:  blink_led

| Bl Main | %5 Debugger | B Startup & Source| [T] Common |

Initialization Commands
[¥] Reset and Delay (seconds): 3

[¥] Halt

»

rmem 00200000 00280000 ro 32 nncachd
target remote localhost:55000

Load Image and Symbeols

E Load image
(@ Use project binary:  blink_led.elf
Usefile:
[¥] Load symbols
@ Use project binary:  blink led.elf

1 Use file:

Symbols offset (hex):

Runtime Qotions

Using Legacy GDB Hardware Debugging Launcher - Select other... |

thspace

m

Apply

Debug

Figure 13. Settings for Startup Tab
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5.3

Configure Flash Programmer Tool (Windows)

This section describes how to configure the SmartRF Flash Programmer tool for the Eclipse environment
on Windows. The Flash programmer tool is used to load a generated binary image to the target before
debugging.

1.
2.
3.

Start SmartRF Flash Programmer 2 GUI application (installation is described in Section 4.7).
Start the command line by clicking the tools symbol in the top right corner of the GUI

Make sure the hardware is connected on the USB and type ‘srfprog —Is all’ in the command line to
detect the connected hardware. If there is one SmartRF EB board connected on USB, the output will
be similar to the output shown in Figure 14.

B Device: Texas Instruments EDSI@6v3 A, 1D:XDE-BOEBL21864B70.
Chip: Unknoun

1 Device: USE Serial Port (COML8)>, ID:COMiS.

Chip: Unknown

Figure 14. Connected Devices

Note down the ID of the detected EB board (in the above example it is XDS-06EB121004B7A).

In Eclipse, open the External Tools Configurations panel: Run — External Tools — External Tools
Configurations.

Select ‘Program’ in the left side panel and press the new button to create a new Tools configuration
under ‘Program’.

Fill in the fields ‘Name’, ‘Location’ and ‘Arguments’ as shown in Figure 15. ‘Location’ should be set to
the directory where the SmartRF Flash programmer was installed. The location below is correct when
the default installation directory is used.

Under ‘Arguments’ make sure to use the same XDS ID number as noted in step 4 (replace XDS-
06EB121004B7A as shown in Figure 15 with the ID number noted).

Note that the serial number (starting with 'XDS') is unique for each SmartRFO6EB board. The steps
from 3 - 8 must be repeated if the board is changed.
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r
£ External Tools Configurations
Create, manage, and run configurations @
Run a program .=ﬁ
=l 2 IName: flash_program
type filter text tl Mair‘1 '_;"- Re‘Fresh‘f loth Euild‘i E Environmenti =] Common"
sk Ant Build Location:
@ APLUsE Report P Files (x86]\ Texas I SmartRF Tools\Flash P 2\binhsrf]
4 O Progeern M\Program Files (x86)\Texas Instrurnents\SmartRF Tools\Flash Prograrmmer 2\bin'\srfprog.exe
& flash_program IBrowse Workspace... | | Browse File Sy;tem...] | Variables... I
Working Directory:
[Em’wse Workspace... | | Browse File System...] l Variables... I
Arguments:
-t soc{XD5-06EB12100376A, CC2538) -eall -p epfw(0) -v rb -f -
"S${project_loc:CC2538 P blink_led.bin” -a (0
Variables...
Mote: Enclose an argument containing spaces using double-quotes ("),
App Revert
Filter matched 4 of 4 items
'?:" [ Run J | Close
L8 4
Figure 15. ID of the Detected EB Board
10. Press Apply.
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5.4 Configure Flash Programmer Tool (Linux)

This section describes how to configure the CCS Uniflash Flash programmer tool in the Eclipse
environment for Linux.

1. Open the External Tools Configurations panel; Run — External Tools — External Tools Configurations.

2. Select ‘Program’ in the left side panel and press the new button to create a new Tools configuration
under ‘Program’.

3. Fill in name, location and arguments as shown in Figure 16.

Create, manage, and run configurations Q
Run a program @
X 2% Name: flash program
= Main “ Refresh b Build & Environment [l Commaon

& Ant Build Location:

@ AP Use Report Joptftifuniflash_3_1_0 26/uniflash.sh
¥ % Program |Browse Workspace...| Browse File System... Variables...

Q |

Working Directory:

|Browse Workspace...| |Browse File System... Variables. .,

Arguments:

—ccxml “${project_loc:CC2538}/CC25385F53_new.ccxml” -program
*£{project_loc:CC2538}/blink_led.elf|

Variables...
Note: Enclose an argument containing spaces using double-quotes (*).

Filter matched 4 of 4 ite

Close Run

Figure 16. Configuring the Flash Programmer Tool (Linux)
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5.5 Launch the GDB Server (Windows)

Perform the following steps to launch and configure the GDB Server for the XDS100v3 emulator on

Windows:

1. The GDB Server agent is found in the folder where emupack is installed. If emupack is installed in the
default directory, it can be found in the folder ‘C:\ti\ccs_base\common\uscif'. Launch the GDB Server
agent: ‘gdb_agent_gui.exe’.

2. Press the ‘Configure’ button and select the board configuration *.dat file for your target. The *dat file for
this target is found together with the CC2538 software example. For Windows, use the file
‘CC2538_XDS100v3c2.dat'.

3. Press the ‘Start’ button (see Figure 17). The GDB server agent is now started.

K3 xDs GDB Agent
Connection
Host IP: 192.168.1.2

Targets
cortex_m3_0 LJ
Port: 55000
Status: Stopped
Caontrols

Start Stop Status Clear Log
Log
[C) Copyright 2012 by Texas Instruments Incorporated.
Flease configure connection and start agent for a selected target.
Successfully loaded C:ACC2538_XDS5100v3.dat
Figure 17. Launching the GDB Server (Windows)
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5.6 Launch the GDB Server (Linux)

Perform the following steps to launch and configure the GDB Server for the XDS100v3 emulator on Linux:

1. The GDB server agent is found in the following folder where Uniflash was installed:
‘ccs_base\commonl\uscif’. Launch the GDB Server agent with the following command:

gdb_agent_console <board-data-file>

The board-data-file is the *.dat file found in the software example package:

CC2538_XDS100v3c2_linux.dat.

2. If launched successfully, the output shown in Figure 18 can be seen in the console.

Starting all cores

Figure 18. Launch the GDB Server (Linux)

Successfully loaded CC2538 XDS100v3.dat
CPU Name Port

cortex m3 0 :55000

CPU Name Status

cortex m3 @ :Waiting for client
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5.7 Build the Software Example

1. Open the Eclipse IDE and select the imported software example. On Windows, specify the make tool
you are using. Navigate to Project — Properties — C/C++ build. Under the tab 'Builder Settings',
uncheck 'Use default build command' and type in the build command you are using. If you are using
the MinGW tools, the command will be mingw32-make.

2. Right click on the project name in the Project Explorer window, and select ‘Clean Project’ to clean the

project.
On Windows, the console output from the clean command should be as shown in Figure 19.
i % |- I lEI N
&) Console &2 H @b =M By My 200

CDT Build Console [CC2538]

18:13:26 **** (lean-only build of configuration Default for project CC2538 ***=*
mingw32-make clean

del /F blink_led.elf

del /F blink_led.map

del /F blink_led.bin

del /F startup gcc.o

del /F main.o

16:13:27 Build Finished (took 813ms)

Figure 19. Clean Project

3. Right click the project again and select ‘Build Project’. This will create the binary files blink_led.bin and
blink_led.elf.

NOTE: On Linux, if the build fails and arm-none-eabi-gcc is not found, edit the makefile by adding
the full path to arm-none-eabi-gcc and to arm-none-eabi-objcopy. These tools are both found
in the bin folder where GNU Tools for ARM Embedded Processors was installed.
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On Windows, the console output from the build command should be as shown in Figure 20.

) 5 e
| B Congcke : [ ] = e O

| EOT Build Console | CI53)

| 2821728 *==* Butid of configuraticn Default for projeci CC2538 ==""

| mingwaZ-make all
arw-none-cabd-goc 00 -withusk -scpuscortes-sd -powarf-2 -fomit-frese-pointer -Wall -Wstrict-prototypes -« madn.c

arm-none-eabd-gec -08 -wthush - ortex-ad -gowarf-2 -fosit-frome: “Wall -Wstrict-prototypes -¢ startup_goc.c

arm-none-eabl-goc startup goc.o sadn.o  -wthust -mepuscortex-ad -nost -T «xa5i8 511 _goo.cmd -Wl, -Mapsblink led.map, --cref, - -so-warn-miss
arm-nene-eabi-objcopy -0 binary --gap-fill Owff blink led.elf blink_led.

i0:17:00 puild Pindshed (took 25, 9dma}

Figure 20. Build Command

5.8 Load the Image to Target (Windows)

For Windows, the binary image that was generated in the previous section will be loaded to target using
the Tl Flash Programming tool.

Load the binary image to target by running the Flash Programmer tool: Run — External Tools — 1 Flash
program. The console output should be similar to the output shown in Figure 21.

= B -
El Console 23 - ﬁ'-ﬁlz‘xi_ﬁl':"avll:J":E
<terminated= flash program [Program] C:\Program Files (486" Texas InstrumentsSmartRF To
71% o
Skip verification of unassigned page: 23.
75%
Skip werification of unassigned page: 24.
78%
Skip verification of unassigned page: 25.
31%
Skip wverification of unassigned page: 26.
843
Skip verification of unassigned page: 27.
7%
Skip wverification of unassigned page: 28.
8%
Skip werification of unassigned page: 29.
a3%
Skip verification of unassigned page: 32@.
a6%
Page: 31 verified OK.
lee%
oK
Reset target (B
Ok L
4 0 b
L 4
Figure 21. Load the Image to Target (Windows)
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5.9 Load the Image to Target (Linux)

For Linux, the *.elf file that was generated in the previous section will be loaded to target using the
Uniflash Flash programming.

Load the binary image to target by running the Flash Programmer tool: Run — External Tools — 1 Flash
program. The console output should be similar to the output shown in Figure 22.

[2¢ Problems | | Tasks | & Console 52 . [ Properties =0

<terminated> flash program [Program] /opt/ti/uniflash_3.0.0.31/uniflash.sh
X % L uﬂ@@ = Bv v

**x%* Texas Instruments Universal Flash Programmer ***%*

<START: 15:32:50 GMT+0100 (CET)>

> Configuring the Flash Programmer with the given configuration ...
> Flash Manager is configured for the following part: CC2538

> Connecting to the target for Flash operations ...

Connected.

v

v

Loading Program: /home/ti/blink led/blink led.elf
Finish Loading.

v

> Disconnecting from target.
<END: 15:32:58 GMT+0100 (CET)>

<Operation Time: 2.67s>
<Total Time: 7.867s>

Figure 22. Load the Image to Target (Linux)
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5.10 Running the Software Example From Debugger
After the image is downloaded to target, the debugger can be launched.

1.

2.

Select Run — Debug Configurations, and the Debug Configurations panel will be opened (see

Figure 23).

Make sure that the GDB server agent is started (as described in Section 5.5 for Windows and
Section 5.6 for Linux)

Select the ‘blink_led’ configuration under ‘GDB Hardware Debugging’ and press the ‘Debug’ button.
The debugger connects to target through the GDB server. The debugger prompts you to ‘Confirm
Perspective Switch’. Click ‘“Yes' to switch to the Debug perspective. The execution of the application
can now be controlled from the debugger in Eclipse (press F8 (or the Resume button) to start running
the application).

& Debug - CCT538 rmmin,c » Eclipae 50K
File  Edit: Source Refactor Nevigaty Search fun  Project Window  Help

BB S-0-Q- @@ e [ 54

> W 27 % % © = O|(64=Varia | % Bres

F317 10:11 AN
eclipse_toakchainoest_appiblink_led\blink_led.aff (3/3/17 10:11 AM)

|l main.c £ = B || 5= Outtine 12 -
' - RN e %
# GPIOCDR

h LE =
# GPIO.C_DATA

HYREG (GPIO € DATA + (Ox05 << 3)) = 0

2 for{ulloop = O wiloop < 20000; wlboopdt)

i

)
= Console &1 Tasks | 2 Problensi | 3 Executables’ [ Memony - x pE[E]H| B~
blink_led [GDE Hardware Debugging] C:4Users\a0 1905770 e sktopheclipse_toolchaindtest appblink_ledilink Ted.elf (8/3/12 10:11 AM)

Writable Srrvart Ingart. 2121

Figure 23. Running the Software Example From Debugger
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SmartRF06 Evaluation Board User's Guide (SWRU321)
CC2538 Development Kit Quick Start Guide (SWRU347)
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