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Revision Date Author | Description
Number
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Fixed table of contents links.
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Added SDK for MCUXpresso Config tool
0.6 06Dec2022 | JW Added MAKE support (2.2.1 NOTE 8)
Audience

This document is intended for the ARM Cortex-M beginner and seasoned developers interested in
evaluating ARM Cortex-M platforms.
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1.0 Installing GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc)

The latest version of GNU tools for ARM embedded processors can be downloaded at Arm GNU
Toolchain. Select the Download Arm GNU Toolchain button, follow instructions. Once downloaded, use
the gcc-arm-none-eabi-xx.x-20xx.xx-win32.exe to install the toolchain. Do not include it in your PATH as
developers can use many versions of the arm-none-eabi-gcc tools.

@ Am GNU Tosichain x |+ - o X
& C @ O nttps//developer.arm.com/Tools%20and%20Software/GNU%20Toolchai o A 5 1= e

Developer 1P Explorer  Docum

Developingon Arm ~  Architecture and Processors »~  Tools and Software

Arm GNU Toolchain

Resources  Supportand Training  Supported Devices

Key Resources
B

Overview

The GNU Toolchain for the Arm Architecture releases produced by Arm (referred to as “Arm GNU Toolchain’) enable partners, developers and the community to use new features from recent Arm Architecture and from open-source projects GCC, Binutils, glibc, Newlib, and GDB.

« Contains integrated and validated packages.

Features . ides ~toolchains for Microsoft Windows (x86), Linux (x86_64 and AArch64), and macOS (x86_64) host operating system:
ent variants of the toolchain which can be used for bare-metal embedded development and for Linux kernel and application development.
« Released twicea year.
« Freetodownload and use.

AArm GNU Toolchain releases are tested using the respective test suites of the source projects to ensure there are no new regressions that affect the quality. However, these releases are:

Figure 1 Arm GNU Toolchain
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https://developer.arm.com/Tools%20and%20Software/GNU%20Toolchain
https://developer.arm.com/Tools%20and%20Software/GNU%20Toolchain

2.0 Installing Eclipse

The eclipse IDE requires the JAVA runtime engine so if you do not have JAVA RTE installed to go
http://www.java.com/en/download/ and install it. Note, as the tool chains function in both 32-bit and
64-bit architecture, install both the 32-bit and 64-bit versions of JAVA.

Note, the Eclipse installer for 2022-09 R includes a JAVA Runtime Environment for Windows, as well as
SEGGER J-link support.

Once you have verified that JAVA RTE has been installed go to
https://www.eclipse.org/downloads/packages/release/2022-09/r/eclipse-ide-embedded-cc-developers
and download the latest versions of Eclipse IDE for C/C++ Developers and install it (Eclipse IDE 2022-09,
as of v 0.5 of this document). Select the Download x86_64 button, follow instructions. Please do not

forget to donate to support the Eclipse community.

e Eclipse IDE for Embedded C/C+- X |

@) ] )  httpsy//www.eclipse.org/downloads/packages/release/2022-09/r/eclipse-ide-embedded-cc-developers AN \;'g, o= :

(E C L I p S E Projects  Working Groups Members More~

FOUNDATION

Home / Downloads / / Eclipse IDE for Embedded C/C++ Developers
Eclipse Installer Eclipse Packages Eclipse Developer Builds «
i ++ -
& Eclipse IDE for Embedded C/C++ Developers ORACLE
Enterprise Pack for Eclipse
Package Description Download Links
An IDE for Embedded C/C++ developers. It includes managed cross build plug-ins (Arm and RISC- ~ Windows x86_64 D "
V) and debug plug-ins (SEGGER J-Link, Open0OCD, pyoed, and QEMU), plus a number of templates ~ MacOS x86_64 | AArch64 JLLL T
to create ready to run blinky projects. Linux x86_64 | AArch64 ®|
To avoid compatibility issues with pre 6.x plug-ins, it is recommended to create a new workspace Downloaded 12,962 Times Download
with the new version and import the projects there.
+ Checksums
This package includes: The Eclipse Installer 2022-09 R
. now includes a JRE for macQOS,
= C/C++ Development Tools 3ug2|lla Windows and Linux

= Git integration for Eclipse

+ Detailed features list
» Open Bugs: 0

Maintained by: Eclipse Packaging Project » Resolved Bugs: 0 ;
) ) -wr
File a Bug on this Package
Get Eclipse IDE 2022-09
Github Install your favarite desktop IDE

ackages.
File an issue on GitHub ©

New and Noteworthy ~ —77 7 7979

Figure 2 Eclipse Foundation CDT page,
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Installing the Eclipse IDE is straight forward; launch the installer, © cclipse-inst-jre-win64 . Select
Eclipse IDE for Embedded C/C++ Developers (this Eclipse release contains plug-ins that simplify ARM
tools setup and embedded application development). As Eclipse is updated regularly, extract the
archive in a directory suited to the version, i.e. for this exercise C:\GCC-Eclipse-NXP-DEMO.

eclipseinstaller ., oo =
type filter text Q

A

2? Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a Git client, XML Editor, Maven and Gradle
integration

§ Eclipse IDE for Enterprise Java and Web Developers

Toals for developers working with Java and Web applications, including a Java IDE. tools for JavaScript,
TypeScript, JavaServer Pages and Faces, Yaml, Markdown, Web Services, JPA and Data Tools, Maven and...

@ Eclipse IDE for C/C++ Developers

An 1DE for C/C++ developers.

Eclipse IDE for Embedded C/C++ Developers

An 1DE for Embedded C/C++ developers. It includes managed cross build plug-ins (Arm and RISC-) and
debug plug-ins (SEGGER J-Link, Open0OCD, pyocd, and QEMU), plus a number of templates to create ri

% Eclipse IDE for PHP Developers

The essential tools for any PHP developer, including PHP language support, Git client and editors for
Javascript. TypeScript, HTML, €SS and XML.
Click here to raise an issue with Eclipse PHP Development Tools. v

Figure 3 Select Eclipse IDE for Embedded C/C++ Developers

edlipseinstaller uoom =
Eclipse IDE for Embedded C/C++ Developers details
c An |DE for Embedded C/C++ developers.

Java 17+ VM JRE 17.0.5 - httpsi//download.edipse.org/justj/jres/17/updates/release/latest v

v

Installation Folder [CAGCC-Eclipse-NXP-DEMO)

& create start menu entry

& create desktop shertcut

& INSTALL

£ BACK

Figure 4 Eclipse Installer folders
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2.1 Tool chain demo projects

For this exercise we use NXP’s LPCXpresso board for LPC824 (single CORE Cortex-MO0+) PN: OM13071,
an inexpensive and readily available eval board for ARM Cortex M0+ development. In this section we
will describe how to create the Eclipse project “Hello World.” Please note that the steps may be
exhaustive however they are for the benefit of new users to the Eclipse development environment.

NOTEs:

e This project is limited to ARM® Cortex™-MO0+ core registers and basic modification to the linker
script for LPC824 memory map.

e Projects use a Segger J-LINK debug probe.
e Exercises are path dependent.

g1
34 o)

NXP LPCXpresso board for LPC824

Segger J-Link
w/ J-Link 9nPin Cortex-M Adaptor m8.06.02

L

. Eclipse IDE for Embedded C/C++ Developers
. GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc)
. Segger J-LINK utilities

Figure 5 Demo system block diagram
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2.1.1 Hello World

Go to the Eclipse install directory, our path “C:\GCC-Eclipse-NXP-DEMO\eclipse” and launch
eclipse.exe, = =ir=

1. Inthe Eclipse IDE Launcher dialog Workspace field enter “C:\GCC-Eclipse-NXP-DEMO\XPRESSO-
LPC824 then select the Launch button.

= Eclipse IDE Launcher [m] x

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

ﬂorkspace:v‘ CA\GCC-Eclipse-NXP-DEMO\EclipseEmbedded-LPC224) ~[|  Browse...

[ Use this as the default and do not ask again

» Recent Workspaces

Figure 6 Project workspace

2. Select File->New->C/C++ project:

S EclipseEmbedded-LPCE24 - Eclpse DE

- o x
File| Edit Source Refactor Navigate Search Project Run Window Help
New AltsShiftsN >[5 Makefile Project with Existing Code - f- AR
Open File. Q m|[E
3 Open Projects from File System cm | ®or 2 =5

Recent Files

CtrlsW
Ctr Shift-W

Ctrlss.

CtrleShift+S.

< File from Template
@ Class

2 9 Eample

F5 [ Other. CtleN
N
pin cuep
24 Import
4 Expor
Properties Alt+Enter
Suitch Workspace >
Restat
Bt
[£) Proslems X Tsks ) Console [ Propertes 7i=8
Oitem
Descrpti % Path Locatin T

0 items selected

Figure 7 New Project
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3. Use the C Managed Build Template then select Next> button:

S MNew C/C++ Project O X

Templates for New C/C++ Project

C € Managed Build

CMake c“ A C Project build using the CDT's managed build system.
Make

Meson

C++ Managed Build

\gc" A C++ Project build using the CDT's managed build system.
CMake Project
A CMake project with a Hello World executable to get started

Empty or Existing CMake Project
Create o CMake project with no files. Can be
used to create one over existing content.
Empty or Existing Meson Project
M Create @ Meson project with no files. Can be

< >

@ < Back Er T

Figure 8 Eclipse managed C project

4. Project type Hello World Arm Cortex-M C/C++ then select the Next> button”

—] [m] X

C Project —>
Create C project of selected type

Project name: | HelloWorld

Use default location

CNGCC-Eclipse-NXP-DEMO\XPRESSO-LPCE24\HelloWorld Browse...
default
Project type: Toolchains:
GNU Autotools ] Arm Cross GCC
Executable
Empty Project

Hello World ANSI C Project

Helle Werld Arm C Project

Helle World RISC-V C Project

ADuCM36x C/C++ Project

Hello World Arm Cortex-M C/C++ Project
Freescale Processor Expert C/C++ Project
Freescale Kinetis Kl C/C++ Project

SiFive RISC-V C/C++ Project

STM32F0ex C/C++ Project

STM32F1xx C/C++ Project

STM32F2xx C/C++ Project

STM32F3xx C/C++ Project

STM32Fex C/C++ Project

STM32F7xx C/C++ Project

Hello World Arm QEMU xPack C/C++ Projeci
Hello World RISC-V QEMU xPack C/C++ Proj
Shared Library

Static Library

Makefile project »
< >

PO OO OCTOOCTOTOOETOROOEP®

Show project types and toolchains only if they are supported on the platform

@ < Back Finish Cancel

Figure 9 Default “Hello World!” Project
9
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= O
Target processor settings —
Select the target processor family and define flash and RAM sizes. |
ProcessorOre: Cortex-M0+
ClockiHz): [ 12000000
Flash Sge (kB): [32
7
RAM size (K [d o
Use system calls: Freestanding (no POSIX system calls)
Trace output: Semihosting DEBUG channel
Check some warnings
Check most warnings [ ]
Enable -Werror O
Use -Og on debug
Use newlib nano
Use link optimizations []
@ < Back Finish Cancel

Figure 10 Platform configuration

10
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5. The LPC824 is a Cortex-MO0+ device with 32K of FLASH, 8K of RAM and use the internal 12 MHz
oscillator. The first four (4) fields will have to be set to those values below then select Next>:

\ND



6. Use the default folder options for this project select Next> and use the default configuration

then select Next>:

= x = o X
Folders. : Select Configurations =<
Define the project folders. Select platforms and configurations you wish to deploy on
Include folder. [Inciude Projecttype:  Executable
Toolchains:  Arm Cross GCC
Source folder: [src Configurations:
System folder: [system i Debug Select all

B Release

Deselect all

Clibrary folder [ newiib

Linker scripts folder: | Idscripts

I
I
I
CMSIS library folder: | cmsis |
I
I
I

Vendor CMSIS name: | DEVICE

Advanced settings..

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation
Use "Manage configurations” buttons either on toolbar or on property pages.

@ < Back Finish Cancel @ < Back Next> Finish Cancel

Figure 11 Default project folder Figure 12 Build configurations

7. Ensure the correct Toolchain is correct and path to GCC:

Arm Toolchains Paths = ~ 8

Configure the location where various GMU Arm toclchains are installed. The values are stored in the workspace (not in the project). They
are used for all build configurations of this project, and override the workspace or global paths.

Toolchain name:  |GNU Tools for ARM Embedded Processors (arm-none-eabi-gec)

Toeolchain folder: | C\Program Files (x26)\GNU Arm Embedded Toelchainy 10 2021.100kin Browse... xPack...

On macO5 use Shift+ Cmd+"." to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binares.

WojoTech Design Inc. Doc: AN040414-002

Figure 13 Tool chain paths
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8. Additional note; As this is a managed MAKE project, make.exe must be present in the eclipse
build tool path. It is up to the developer where and how to set the PATH variable; this can be
done several ways, for ECLIPES managed projects we suggest Properties 2C/C++ Build DSettings
[Toolchains TAB] (part of the project settings). The down fall to this method when using REPOs,
if the development team does not use similar make.exe path the project will fail to build...
Alternatively, a “user” batch file for Windows can be created to set the environment and launch
Eclipse. If make is not present, it can be downloaded from the web.

Once available, set the Build tools folder for this exercise; make.exe is located in C:\Program
Files (x86)\GnuWin32\bin.

—]
-
| | type filter text Settings = -~ 8
Resource
f Builders
|~ C/C++Build Configuration: |Debug [ Active] | | Manage Configurations...

Build Variables
Environment

Legging & Toolchains W Devices [J Container Settings  #* Build Steps Build Artifact Binary Parsers @ Error Parsers N
Settings
Tool Chain Editor MName: | GNU Tools for ARM Embedded Processors (arm-none-eabi-gec) ~

C/C++ General
Linux Tools Path
MCU Prefix: arm-none-eabi-
Project Matures

Architecture: ARM (AArch32) ~

I

. Suffix:

Project References

Run/Debug Settings C compiler

Task Tags C++ compiler g++

Validation
| WikiText Archiver: ar
i Hex/Bin converter: | objcopy
i

Listing generator: objdump
i
il
[ Prefer local xpacks/.bin path
i Toolchain path: | CA\Program Files (x86)\GNU Arm Embedded Toolchain\10 2021.10\bin |
i
(to change it use the global or workspace preferences pages or the project properties page)
: $ Build tools path: | |
I (to change it use the Elcbal or workspace preferences pages orthe project properties page)
|
= Preferences O ®
type filter text | | Global Build Tools Path > v g

| Global Build Tools Pat &
Global OpenOCD Pat

Global pyOCD Path
i Global GEMU Paths¢ Build tools folder: | C:\Program Files (xSE]\GnuWin32\bin| | Browse... xPack...

Zlalaal DICT W Tral-b

< > v Restore Defaults Apply

4 5 ~
I (‘2/. IQ, i @ Apply and Close Cancel Apply and Close Cancel

The locations where various Eclipse Embedded COT build tools are installed. Unless defined more  »
specifically, they are used for all projects in all workspaces.

Figure 14 Setting make.exe path!
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2.1.1.1 Building and debugger Project
The Eclipse Hello World ARM Cortex-M project provide basic CMSIS support, in our exercise the Cortex-
MO+ Core as described in ARM® Cortex™-MO0+ Devices, Generic User Guide.

1. The linker script memory map must be updated to point to the base address of on-board RAM,

set:
RAM (xrw) : ORIGIN = 0x10000000, LENGTH = 8K
—] EclipseEmbedded-LPC824 - HelloWorld//Idscripts/mem.ld - Eclipse IDE - [m} x
File Edit Source Refactor Mavigate Search Project Bun Window Help
m B~ R -BE B -@ -0 - A ®IRE TS HF OO
Q ||
[ Project Explorer = B |g mainc [Z mem.ld = 0 @
B®Y § =4 3
v &2 HelloWorld ;; : Memory Spaces Definitions. @®
5} Includes 31 * Need modifying for a specific board. ]
B src 32 *  FLASH.ORIGIN: starting address of flash
system 33 *  FLASH.LENGTH: length of flash
Y g
E= include 34 *  RAM.ORIGIN: starting address of RAM bank @
— \decri 35 *  RAM.LENGTH: length of RAM bank @
v = I sc.rlpts 35 *
|5 libs.ld 37 * The values below can be addressed in further linker scripts
= mem.ld 32 * using functions like 'ORIGIN(RAM)' or 'LENGTH(RAM)'.
|Z sections.ld 39 */

FLASH (rx) : ORIGIN = @x@0@80888, LENGTH = 32K
RAM (xrw) : ORIGIN = [REllslfells, LENGTH = 8K

u

‘,n’Q
* Optional sections; define the origin and length to match
* the the specific requirements of your hardware. The zero
* length prevents inadvertent allocation.

*/

CCMRAM (xrw) : ORIGIN
FLASHBL (rx) : ORIGIN
EXTMEMB® (rx) : ORIGIN
EXTMEMBL (rx) : ORIGIN
EXTMEMB2 (rx) : ORIGIN
EXTMEMB3 (rx) : ORIGIN

- &

=)

-

exleeaeoed, LENGTH

BxBeeeeees, LENGTH
BxBpeaeeed, LENGTH
BxBpeaeeed, LENGTH
BxBpeaeeed, LENGTH
BxBpeaeeed, LENGTH

=@
=8

[V VT )
wenonon
[N ]

~ @

o oo
-
¥

@

For external ram use something like:
RAM (xrw) : ORIGIN = @x64280@8@, LENGTH = 28438K

IR LR RV T I T T INY, RSy S

o o
LR R

|'_ Problems  J£| Tasks [E) Console [T] Properties l? § = 85
0items

Description Resource Path Location Type

Writable Insert 441 34[10] S

Figure 15 Platform memory map
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2. Finally build the project, in the Project Explorer select HelloWorld->Build Project:

SE LPCE24 - ripts/menm.Id - Eclipse IDE - o x
Flle Edit Source Refactor Navigate Search Project Run Window Help
(i = [~ -G @ - - -0 -G-i® 8 Bifgia| i oot
Q g|E
[ Project Explorer = 0 [gmainc = memld X =0 =&
. % F E gg /: Me S Definit: "
S Hellow 2 enory Spaces Definitions.
New >
[ Inclu a specific board.
8 sre Go Inte arting address of flash
5 syste ngth of flash
& Debu Open in New Window fting address of RAM bank @
& incly Show In Alt+ShifeeW > gth of RAM bank @
V(2 ldser T e Tamrs > lan be addressed in further linker scripts
= lit ke 'ORIGIN(RAM)' or 'LENGTH(RAM)'.
r‘” Copy o (Ra)” or (Ra)
| Paste Ctrl+V
& Delete Delete
Source > | = exeeose0e0, LENGTH = 32¢
= 0X10000000, LENGTH = BK
Move...
Rename... 7]
s; define the origin and length to match
L Import.. requirements of your hardware. The zero
e inadvertent allocation.
Build Project TH = 8x106060060, LENGTH = &
. IN = 9x06000080, LENGTH = @
Clean Project GIN = BxBO0B0E00, LENGTH = 6
| Refresh F5 [GIN = Bx000080008, LENGTH e
[GIN = 8x20082808, LENGTH = 8
Szl [GIN = BxB8008008, LENGTH = &
Close Unrelated Project
Buiild Targets >
. , ise something like:
N = ©x64000000, LENGTH = 2048K
Build Configurations >
eas use something like o
Profiling Tools > | e S =
© Runas > = =
nsole % [T Properties x| & GG e flmBE-m8-=8
45 Debug As >
Q- Profile As >
Restore from Local History...
37 Run C/C++ Code Analysis
Team >
Compare With >
Validate
Configure >
=5 Helloworld Source > a
Figure 16 Build Project
LPCa2A - Id - Eclipse IDE - o x

Edit Source Refactor Novigate Search Project Bun Window Help

[mif 2 | ®-R-B @ -S-F-G-i%-0-8-G-i® - g Bi%in|SiH-F-oFe-0-(m
[ Project Explorer X = 0 ¢ mainc
BSYT 8 =/ :
5 HelloWorld 29 * Memory Spaces Definitions.
> 30 *
3 Binaries 31 * Need modifying for a specific board.
[ Includes 32 *  FLASH.ORIGIN: starting address of flash
8 src 33 *  FLASH.LENGTH: length of flash
@ system 34 % RAM.ORIGIN: starting address of RAM bank @
& Debug 55 *  RAM.LENGTH: length of RAM bank @
(= include 37 * The values below can be addressed in further linker scripts
~ (= Idscripts. 38 * using functions like 'ORIGIN(RAM)' or "LENGTH(RAM)'.
F 39 %/
a0
41 MEMORY

[ sectionsld

43 FLASH (rx) : ORIGIN = @x00000008, LENGTH = 32K
44 RAM (xrw) : ORIGIN - [BBUIIEORY, LENGTH = 8K

s /*
47 = optional sections; define the origin and length to match
48 * the the specific requirements of your hardware. The zero
49 * length prevents inadvertent allocation.

*

51 CCMRAM (xrw) : ORIGIN = 0X16060008, LENGTH =
52 FLASHBL (rx) : ORIGIN = @x60080808, LENGTH
53 EXTMEMB® (rx) : ORIGIN =

54 EXTMEMBL (rx) : ORIGIN -
55 EXTMEMB2 (rx) : ORIGIN -
56  EXTMEMB3 (rx) : ORIGIN =

59 /%
= For external ram use something like:
* RAM (xrw) : ORIGIN = @x64808088, LENGTH = 2843K

* For

RAM areas us, ethin,

[52 Problems ] Tasks ) Console X [T] Properties x| ool FE &S re-8-=18
COTBuild Console [HelloWorld]
*Invoking: GNU Arm Cross Print Size® ~
arm-none-eabi-size --format=berkeley “"HelloWorld.elf”

text  data  bss  dec  hex filename

160 420 4580 1led HelloWorld.elf
*Finished building: HelloWorld.siz'

10:55:46 Build Finished. © errors, @ warnings. (took 645ms)

Figure 17 Successful build
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3. The hardware debug interface must be configured before used. From the button bar select the

debug ICON, i drop list and from the list box select Debug Configurations...

= EclipseEmbedded-LPC824 - HelloWorld/Idscripts/merm.Id - Eclipse IDE
File Edit 5ource Refactor MNavigate Search Project Run  Window Help
ot~ | B~ Q-G @ -~~~ H-0-Q-Q-®™ 9~ Bifgin|&if~ - X0 o)

(no launch history)

75 Project Explarer X = B [ mainc = mem.l Debug As >
= <5=,=|) T 28 /* Debug Configurations...
20 * Memory Spaces
v =% HelloWorld 3@ * yep Organize Favorites...
13 - . -
3, Binaries 31 * Need modifying for a specific board.
[t Includes 32 *  FLASH.ORIGIN: starting address of flash
2 sre 33 0* FLASH.LENGTH: length of flash
2 system 34 *  RAM.ORIGIN: starting address of RAM bank @
Deb 35 *  RAM.LENGTH: length of RAM bank @
e e e -
(= include 37 * The values below can be addressed in further linker scripts
w [ ldscripts 38 * using functions like "ORIGIN(RAM)' or "LENGTH{RAM)'.
=) libs.ld 38 */
mem.ld 46
41 MEMORY

sections.|d

4
]

Figure 18 GDB Hardware Configuration

4. From the items list select GDB SEGGER J-Link Debugging and double click it to bring up the
HelloWorld debug configuration dialog:

S Debug Configurations [m} x

Create, manage, and run configurations

EE ‘ = Configure launch settings from this dialog:
‘ type filter text | | - Press the 'New Configuration' button to create a configuration of the selected type.
C/C++ Application B/ - Pressthe 'New Prototype’ button to create a launch configuration prototype of the selected type.
pe L P g P P P
[T] C/C++ Attach to Application , ) ;
" . .0 - Press the 'Export’ button to export the selected configurations.
[E] €/C++ Container Launcher

[E] C/C++ Postmortem Debugger =| - Press the 'Duplicate’ button to copy the selected configuration.
[E] C/C++ Rernote Application
Cif C/C++ Unit

[c] GDB Hardware Debugging

GDB OpenOCD Debugging

3L - Press the 'Delete’ button to remove the selected configuration.
T

- Press the 'Filter' button to configure filtering options,

[£] GDE PyOCD Deb |L| - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
Y =bugging
[] GDB QEMU aarché4 Debugging |ul - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.
GDB QEMU Debuggi
% GDB gEMU arm Ue u?gng b o ted) [R| - Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values,
gnuarmeclipse Debugging (Deprecate
[T] GDB QEMU riscv32 Debugging
[T] GDB QEMU riscvé4 Debugging Edit or view an existing configuration by selecting it.
v GDB SEGGER J-Link Debugging
[E] HelloWorld Debug Configure launch perspective settings from the ‘Perspectives’ preference page.

2 Launch Group

Filter matched 17 of 17 items

@' Debug Close

Figure 19 Select SEGGER J-LINK GDB configuration
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5. From the List Box select HelloWorld Debug then select the Debugger tab. In the Device name
field enter LPC824M201 and in the USB serial or IP name/address field enter your J-Link product
serial number. Select the Debug button and agree to the debug perspective.

The developer is encouraged to investigate other tabs for available configuration.

‘S Debug Configurations O *

Create, manage, and run configurations

OEeE X | =Y~ Name: | HelloWorld Debug
| type filter text | Main 3@5 Debugger| B Startup‘ E_/ Source‘ =] Common| %_ SVD Path|
[E] C/C++ Application J-Link GDB Server Setup
[E] C/C++ Attach to Application [] Start the J-Link GDB server locally [] Connect to running target
E C/C++ Container Launcher - - -
[T] C/C++ Postmortem Debugger Executable path: | Sijlink_path}/S{jlink_gdbserver} Browse... | Variables...
[€] C/C++ Remote Application Actual executable: | C:\Program Files (x86)\SEGGER\Link/ILinkGDBServerCL.exe |

Cif C/C++ Unit
[£] GDE Hardware Debugging

ace preferences pages or the project properties page)

[£] GDB OpenOCD Debugging Device na | LPCB24M201 Supported device names
[£] GDE PyOCD Debugging Endianness: ;
[£] GDB QEMU aarch&d Debugging Connection: ® UsB Qwr Q serial or IP name/address)
[©] GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse Debugging (Deg ImiEiEEE @©swo OJme
[€] GDB QEMU riscv32 Debugging Initial speed: O Auto (O Adaptive (@) Fixed kHz
[£] GDB QEMU riscvi4 Debugging
GDE port: 2331
« [£] GDB SEGGER J-Link Debugging i
[©] HelloWorld Debug SWO port: 2332 Verify downloads Initialize registers on start
i Launch Group Telnet port: 2333 [#]Local host only ] Silent
Log file: | Browse...
Other options: | -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server [] Allocate console for semihosting and SWO

GDB Client Setup

Executable name: |S{crUss_prEfix}gdbS{crUss_suffix} Browse... | | Variables...

Actual executable: | arm-none-eabi-gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: | localhost

Port number: 2331

[]Force thread list update on suspend
Restore defaults

< >
Revert Appl
Filter matched 17 of 17 items EVEl pply

@

Figure 20 SEGGER J-Link hardware configuration for GDB.
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6. Finally run the project from the button bar select the resume

project. Note the output in the console window:

1 g

button or F8 to run the

S EclipseEmbedded-LPC824 - HelloWorld/src/main.c - Eclipse IDE - m} X
File Edit Source Refactor Mavigate Search Project Run  Window Help
i | B0 - Q- @ F- D | mE gt S EH oo
Q iE| A
45 Debug X 5 ProjectBxpl.. = B  [¢ mainc X [ memdd [€] main{) at main.c:58 (x3ad = B V. X %B. & E. %P T 8B
= | 8 i; :: & Lo E| et g
w €] HelloWorld Debug [GDE SEGGER J-Link las B T T T Narne Type Value
v &8 HelloWorld elf 49= // Sample pragmas te cope with warnings. Please note the rel
5@ Thread #1 57005 (Running: UserF 5@ // the end of this function, used to pop the compiler diagnc
sl JLinkGDBServerCL.exe 51 #pragma GCC diagnostic push
5 arm-none-eabi-gdb §§ ﬁpragma ggg :%agnos:::tc ::Lgnoreg ::—tjurlusgd—p:raTete;‘l' .
= _— pragma iagnostic ignored "-Wmissing-declarations
vl Semihosting and SWV 54 #pragma GCC diagnostic ignored "-Wreturn-type”
55
= int
7 main (int argc, char* argv[])
8 {
' Normally at this stage most of the microcontroller subs
’ the clock, were initialised by the CMSIS SystemInit() 1
! from the startup file, before calling main().
' (see system/src/gcortexm/initialize-hardware.c)
If further initialisations are required, stomise _ ir
' or add the additional initialisation here, for example:
/ HAL_Init();
7
8 // In this sample the SystemInit() function is just a plac
9 // if you do not add the real one, the clock will remain ¢
(2 // the reset value, usually a relatively low speed RC cloc
1
2 // Send a greeting to the trace device (skipped on Release
El trace_puts("Hello Arm World!™);
4
5 // At this stage the system clock should have already beer
(] /f at high speed.
7 trace_printf("System cleck: ¥u Hz\n", SystemCoreClock);
8
£l timer_start ();
@
1 int seconds = @;
2
3 // Infinite loop
4 while [f1)]
5
6 timer_sleep (TIMER_FREQUENCY_HZ); ©
B £ >
& Console % 1 Registers [%] Problems () Executables 3 Debugger Console  [J Memory = B8
Xk BEREE -
HelloWerld Debug [GDB SEGGER J-Link Debugging]
SEGGER J-Link GDB Server V7.54b - Terminal output channel
Hello Arm World!
System clock: 12888088 Hz
Second 1
second 2
Second 3
second 4
Second 5
Second &
Second 7
Second 8
Second 9
Second 1@
Second 11
< >
| witable Smart Insert 84:12:3304

Figure 21 Debug Console output
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3.0 Installing SEGGER ]-Link utilities

The SEGGER J-Link hardware and software utilities allow developers the means to download firmware to
the target platform as well as debug applications in the target platform. As of version 0.4 of this
document we will describe how to install and set up SEGGERS’s J-Link ARM versions 6.00e. The process
outlined below is the same regardless of SEGGER J-Link utilities version.

Go to http://www.segger.com/jlink-software.html and from the J-Link software & documentation pack
for Windows select the Download button. Download the archive and extract it in the directory of your
choice then launch the setup allocation. Follow instruction to completion.

Once installation has completed connect the J-Link device to the PC, USB enumeration should take
place. Once Windows has enumerated the device, connect the J-Link to the target platform (in this case
the NXP LPC824 eval board) and launch the J-Link GDB server (type J-Link GDB Server in the windows
search box). Alternatively select the windows start Icon the scroll to SEGGER — J-Link Vx.xxx and choose
J-Link GDB Server Vx.xxx.

The GDB Server Configuration dialog will appear, see (Figure 21 SEGGER GDB server Configuration).
Ensure the following are set:

e Connection to J-Link: USB

e Target interface: SWD

e Speed: Auto selection

e Target device: Note, the developer must select the device, in our example the NXP LPC284 Xpresso
evaluation board is the target so we will select the LPC824 MCU. Click the navigation button and the
device explorer dialog will appear see (Figure 22 Target Device Settings: NXP LPC284).
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5! SEGGER J-Link GDB Server V7.82c Config

Connection to J-Link

®) UsE Serial No.

O TopP

Target device

LPC824M201

Litte Endian «

Flash banks

BaseAddr  Name Loader
000000000 Internal flash |Default

Target interface
SWD
Speed
(®) Auto Selection
(O Adaptive dodking
() FEixed 4000 kHz

Script file (optional)

Server settings

|:| Init registers
Localhost only
[] Generate logfile

SWO port 2
Telnet port 2

Command line option

GOB port 2

if SWD -speed auto -noir -LocalhostOnly -nologtofile -port
2331 -SWOPort 2332 TelnetPort 2333

-select USBE=600000394 -device LPC324M201 -endian little -

oK Cancel

Figure 22 SEGGER GDB server Configuration
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B Target Device Settings

Selected Device: LPC824M201 Litde Endian ~ | [Core 20 ~
Manufacturer Device Core NumCores Fiash Size

WP ~ |ipcaas | ~ Fiter

P |Lpcaaamant | cortexmo |1

Cancel

Figure 23 Target Device Settings: NXP LPC284

Once the correct device has been selected select OK

on the Target device setting dialog then select the

OK button on the GDB server configuration dialog.

If the J-Link device successfully connects to the
target the SEGGER J-Link GDB Server dialog will
appear see (Figure 23 SEGGER J-Link GDB Server:
Connection StatusDialog). Congratulation you are

ready to debug...

E SEGGER J-Link GDB Server V7.82¢

Stay on top

| B4 Show log mindow

File Help
o | |

Hink [ Connected | | [swo | [4000 k2
Device [LPCa24M201 (Halted) |1 [z:32¢ | [itte endian

| [ generate logfie

Logfie | (Not enabled)

| B2 verify download

Clear Log

SEGGER J-Link GDB Server V7.82c GUI Version
ILiNkARM.G11 V7.83c (DLL compiled Nov 16 2032 17:01:56)

rrrrr 608 Server start settings-----
GDBINit file: none
‘GDE Server Listening port: 2331
SWo raw output listening port: 2332
Terminal 170 port:

Accept remote connection:

2333
localhost only
Generate logfile: off

connecting to 3-Link...
J-Link is connected.

Hardware: V16.69
SNz

Checking target voltage...
Target voltage: 3.32 v
Listening on TCP/IP port 2331
Connecting to target...
connected to target

wWaiting for GDB connection. ..

verify doanload: on
Init regs on start: off
Silent mode: off
single run mode: of
Target connection timeout:  seee ms
------ 3-Link related settings------
3-Link Host interface: Use
3-Link script: none
J-Link settings file: none
rrrrrr Target related settings------
Target device: LPCB24M201
Target device parameters: none
Target interface: SHD.
Target interface speed: 200kHiz
Target endian: little

Selected loader ‘Default’ for flash bank no. @ (*Internsl flash® @ exe).
Firmare: 3-Link Vie compiled Sep 22 2022 14:59:36

Feature(s): ROI, FlashgP, FlashOL, JFlash, GDB

0 bytes downloaded

Connected to target

Figure 24 SEGGER J-Link GDB Server: Connection Status
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