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Introduction

As a popular integrated development environment (IDE), Eclipse supports various computer
languages including C/C++ through a wide range of plug-ins, adding to the flexibility of Eclipse
platform, on which the user is able to conduct software IDE

This Application Note is written to describe how to use Eclipse plug-ins to debug AT32 series

devices.

Applicable products:

Part number

AT32F403xx

AT32F413xx

AT32F415xX

AT32F403A/AT32F407

AT32F421
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Overview

This Application Note gives a detailed description of how to debug AT32 series chips using Eclipse,
ARM-GCC compiler, GNU-ARM plug-ins, JLink and ATLink.

It mainly covers the following contents:

® Eclipse debug environment installation

Create Eclipse project

Eclipse compile configuration

Eclipse+JLink debug configuration

Eclipse+ATLink debug configuration

Example routine

Note: This installation manual is based on WINDOWS 7 x64 system to use AT32F403ZGT6,
AT32F413RCT7 and AT32F415RCT7 for debugging.

All the software Kits in this document can be found in AT32_Eclipse_Packet.zip, which is unzipped
to install and run.

AT32_Eclipse_Packet.zip contains the following files:

Figure 1. Under AT32_Eclipse_Packet.zip

=2 ' =L il o

E eclipse-cpp-2019-06-R-win32-x86_64.... 2019/7/16 12:36 WinRAR ZIP FE&58... 240,454 KB
(3} gcc-arm-none-eabi-8-2019-q3-updat...  2019/7/16 10:22 88,645 KB
Hl gnuarmeclipse-build-tools-win32-2.6...  2019/8/16 9:34 674 KB
Hl gnuarmeclipse-build-tools-win64-2.6...  2019/8/16 9:43 1,179 KB
B ilg.gnumcueclipse.repository-4.5.1-20...  2019/7/16 :31 9,605 KB
B Open0OCD.zip 2019/9/5 11:24 10,046 KB

The script files and example routine are packaged in AT32_Eclipse_Source.zip, in which the
software can be used for installation and configuration.

AT32_Eclipse_Source.zip contains the following files:

Figure 2. Under AT32_Eclipse_Source.zip

# G =S o

1]

| Example 2019/9/20 9:37  Szi4sk
| GCC 2019/9/19 16:00  SrfiskE
 ldscripts 2019/9/19 16:00  Irfds=
| SVD 2019/9/19 16:00  Irfisk

GCC: gcc startup.S files
Ldscripts: script files
SVD: AT32 svd files

Example: This folder contains AT32F403, AT32F413 and AT32F415 example codes that can be
opened through Eclipse for direct use. Please refer to Section 7 for more information on Example.

9 Rev 1.04
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Figure 3. AT32 Examples

=

.metadata

| AT32F403_Example
. AT32F413_Example
. AT32F415_Example

-

BRI

2019/9/20 9:37
2019/9/20 9:37
2019/9/20 9:37
2019/9/20 9:37

il Forh
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Eclipse debug environment preparation

First of all, the following software needs to be installed:

® Eclipse IDE for C/C++ Developers

® GNU ARM Eclipse plug-ins

® GCC ARM compiler

® GNU ARM Eclipse Build Tools (make, rm and others)

The subsequent sections will show how to install these software in detail.

Eclipse IDE for C/C++ Developers

We only need to download the latest version of C/C++ from Eclipse. There is one version available
in AT32_Eclipse_Packet.zip, that is, eclipse-cpp-2019-06-R-win32-x86_64.zip.

Download link: http://www.eclipse.org/downloads/eclipse-packages/

Figure 4. Eclipse download page

e

Download and unzip the eclipse-cpp-2019-06-R-win32-x86_64.zip

The unzipped package contains the following directories:

11
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Figure 5. Eclipse directory

| configuration 2019/6/14 9:52 it

. dropins 2019/6/14 9:52 g

| features 2019/6/14 9:52 g s =

' p2 2019/6/14 9:52 gk

. plugins 2019/6/14 9:52 7l

| readme 2019/6/14 9:52 prg
| | .eclipseproduct 2019/3/8 742 ECLIPSEPRODUC... 1KB
|| artifacts.xml 2019/6/14 9:52 XML 378 162 KB
& eclipse.exe 2019/6/14 9:54 R R 415 KB
2 | eclipse.ni 2019/6/14 9:52 EEITE 1KB
=1 eclipsec.exe 2019/6/14 9:54  RIFIRA 127 KB
1::3 notice.htm| 2019/6/10 19:48 HTML 378 10 KB

Under this directory, we click on eclipse.exe to run Eclipse, but not available for code debugging at
this time without installing plug-ins.

GNU ARM Eclipse plug-ins installation

Download and unzip the latest version of GNU ARM Eclipse plug-in: ilg.gnumcueclipse.repository-
4.5.1-201901011632.zip, which is available in the AT32_Eclipse_Packet.zip.

Download link: https://github.com/gnu-mcu-eclipse/eclipse-plugins/releases

To start installation:

1. Goto Eclipse Help->Install New Software.

Figure 6. Click on Install New Software

PSescppe2019-06-R-win32-x86_64 - Eclipse IDE
file Edit Source Refactor Nawg;é Search Project Run Window

5 €9 Welcome 2 Welcome

&
& . () Help Contents
% EC|Ipse Welcome to the EclipEliElicy
Show Contextual Help

Show Active Keybindings...

Ctrl+Shift+L
« Tips and Tricks...
& Report Bug or Enhancement...
Cheat Sheets...

1l

A guided walk-through
project

how to import an existi| .
. @ Eclipse User Storage »

Perform Setup Tasks...

<

Check for Updates
Install New Software... | |
Eclipse Marketplace...

m

E’s most fiercely contested L

Arduino Downloads Manager

0 O ge)e

About Eclipse IDE
Contribute

c)
W

Create a new Edipse project for C/C++ source

o ‘ Find out what is new

Open the New item wizard

SEPETL-EE Y

Checkout Eclipse projects hosted in a Git repository

12 Rev 1.04
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2. Click on Add...

Figure 7. Click on Add

© Install

Available Software

e p——

Select a site or enter the location of a site. JfJ
Work itk type or clct o se S [ .
type filter text [ Select all
Name Versian re—m— ]
M (@ There is no site selected,
U
Details
[¥] Show anly the latest versions of available software 7] Hide items that are already installed
[¥] Group items by categary What is already installed?
[| Show anly software applicable to target environment
[¥] Contact all update sites during install to find required software
@ Cancel

3. Add alocal plug-in, or use internet path to automatically download and install.

Figure 8. Add Repository

£ Add Repository

Name: |

Location: http://

@

Add

_ Local... ’I

Cancel

4. Select a local plug-in directory, and click on Add.

Figure 9. Select plug-in directory

£ Add Repository

)

Location: Iﬁlg.gnumcueclipse.repository-4.5.1-201901011632,:1 [ Archive... l
@ I Add ] [ Cancel ]

. - L]
13 Rev 1.04
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5. Tick all plug-ins, and click on Next.

Figure 10. Tick plug-ins

i Install e —
Awailable Software l J
Check the items that you wish to install. _1‘)"

Work with:  filey/Tn/un.T/i%i3 /eclipse/eclipse-cpp-2019-06-R-win32-x86_64/lg.grumcueclipse-repository-4.5.1 [ Add... ] Manage... ]

type filter text Select All I
Narre Version [ Ipesalect all
a LF| 100 GNU ARM B RISC-V CfC+ + Cross Developrment Tools N

[ G GNU MCU C/C++ ADUCM3IED Project Template 1.1.5.201901011632 E
[#] [ GNU MCU CfC++ ARM Cross Compiler 2,54.201901011632
[#] @ GNU MCU C/C++ CodeRed Debug Perspective 1.1.2.201901011632
[#] G GNU MOU CfC++ Documentation (Placehalder) 1.1.2.201901011632
[¥] kgh GNU MCU CfC+ + Freascabe Project Templates 2.29.201901011632
[l GNU MCU C/C+ + Generie Corten-M Project Template 1.44.201801011632
[¥] G GNW MCU C/C e+ Jolink Debugging 4.34.201901011632 =
Deetails
| Show only the |atest versions of available software || Hide iterns that are already installed
¥ Group items by category What is already installed?

I Show only software applicable to target ervironment
| Contact all update sites during install to find required software

o
H

6. Installation is completed, and click on Next.

2020.09.07 14 Rev 1.04
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Figure 11. Installation finished

2 Install =R
Install Details
Review the items to be installed. \:)
Name Version Id
[ GNU MCU C/C++ ADUCM360 Project Template 1.1.5.201901011632 ilg.gnumcueclipse.templates.ad...
[f- GNU MCU C/C++ ARM Cross Campiler 2.6.4.201901011632 ilg.gnumcueclipse.managedbuil...
[{f- GNU MCU C/C++ CodeRed Debug Perspective 1.1.2.201901011632 ilg.gnumcueclipse.codered feat...
(- GNU MCU C/C++ Documentation (Placeholder) 1.1.2.201901011632 ilg.gnumcueclipse.doc.user.feat..
[f- GNU MCU C/C++ Freescale Project Templates 2.2.9.201901011632 ilg.gnumecueclipse.templates.fre...
[{f- GNU MCU C/C++ Generic Cortex-M Project Template 1.4.4.201901011632 ilg.gnumcueclipse.templates.co...
(- GMU MCU C/C++ J-Link Debugging 4.3.4.201901011632 ilg.gnumcueclipse.debug.gdbjt..
(- GNU MCU C/C++ Jumper Virtual Lab Debugging 1.1.1.201901011632 ilg.gnumecueclipse.debug.gdbit...
[ GNU MCU C/C++ OpenOCD Debugging 4.3.3.201901011632 ilg.gnumcueclipse.debug.gdbjt...
[ GMU MCU C/C++ Packs (Experimental) 2.2.2.201901011632 ilg.gnumcueclipse.packs.featur...
(- GNU MCU C/C++ PyOCD Debugging 1.3.3.201901011632 ilg.gnumcueclipse.debug.gdbit...
[§f- GNU MCU C/C++ QEMU Debugging 3.3.3.201901011632 ilg.gnumcueclipse.debug.gdbjt...
- GNU MCU C/C++ RISC-V Cross Compiler 2.8.2.201901011632 ilg.gnumcueclipse.managedbuil...
(- GMU MCU C/C++ SiFive RISC-V Project Template 1.3.2.201901011632 ilg.gnumcueclipse.templates.sifi...
(- GNU MCU C/C++ STM32Fx Project Templates 2.6.5.201901011632 ilg.gnumcueclipse.templates.st...
Size: 10,520 KB
Details
® = Back |E Next = i Einish Cancel
3
Figure 12. Accept the terms of license agreement
| : ' e [y
Review Licenses | J
Licenses must be reviewed and accepted before the software can be installed. :/"'
Licenses: License text:
[4 Eclipse Foundation Softy User Ag Eclipse Foundation Software User Agreement -
GNU MCU C/C++ ADUCM360 Project Template 1.1.5.201901011632 | February 1, 2011 (]
GNU MCU C/C++ ARM Cross Compiler 2.6.4.201901011632 U OF Coritant ‘=
GNU MCU C/C++ CodeRed Debug Perspective 1.1.2.201901011632 oy et
GNU MCU C/C++ Documentation (Placeholder) 1.1.2.201901011632 THE ECLIPSE FOUNDATION MAKES AVAILABLE SOFTWARE,
GNU MCU C/C++ Freescale Project Templates 2.2.9.201901011632 DOCUMENTATION, INFORMATION AND/OR
GNU MCU C/C++ Generic Cortex-M Project Template 1.4.4.20190101163: OTHER MATERIALS FOR OPEN SOURCE PROJECTS
GNU MCU C/C++ J-Link Debugging 4.3.4.201901011632 | (COLLECTIVELY "CONTENT").
4 | USE OF THE CONTENT IS GOVERNED BY THE TERMS AND
GNU xCU C/C++ Jumper \ﬁnuall’Lab.Del;uggmg 1.1.1.201901011632 || CONDITIONS OF THIS
GIU:MED. /G- OpenOCD Dabliging 4:5.3-201901011652 | AGREEMENT AND/OR THE TERMS AND CONDITIONS OF
GNU MCU C/C++ Packs (Experimental) 2.2.2.201901011632 | LICENSE AGREEMENTS OR
GNU MCU C/C++ PyOCD Debugging 1.3.3.201901011632 NOTICES INDICATED OR REFERENCED BELOW. BY USING
GNU MCU C/C++ QEMU Debugging 3.3.3.201901011632 THE CONTENT, YOU
GNU MCU C/C++ RISC-V Cross Compiler 2.8.2.201901011632 [ ?ﬁ;iig::&v&f USE OF THE CONTENT IS GOVERNED BY
GNU MCU C/C++ SiFive RISC-VIPYOJQCY Template 1.3.2.201901011632 ! AND/OR THE TERMS AND CONDITIONS OF ANY
GNU MCU C/C++ STM32Fx Project Templates 2.6.5.201901011632 AR tCENeE R TIENTS
| OR NOTICES INDICATED OR REFERENCED BELOW. IF YOU
| DO NOT AGREE TO THE
| TERMS AND CONDITIONS OF THIS AGREEMENT AND THE
| TERMS AND CONDITIONS
| OF ANY APPLICABLE LICENSE AGREEMENTS OR NOTICES
| INDICATED OR REFERENCED
| BELOW, THEN YOU MAY NOT USE THE CONTENT.
I | @i accegt the terms of the license asreemeﬂﬂl '
< M JEn ‘ ") 1 do not accept the terms of the license agreement
@ < Back Next > [ Finish ] Cancel J
S S S S R S S S S S — I ) D S
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7. Go to Install anyway

Figure 13. Install anyway

S Security Warning |2 X

. Warning: You are installing software that contains unsigned content. The
'—h authenticity or validity of this software cannot be established. Do you want to
continue with the installation?

Install anyway [ Cancel ] [ Details ==

8. Restart Eclipse

Figure 14. Restart Eclipse
= Software Updates . S|

@ Would you like to restart Eclipse IDE to apply the changes?

Restart Mow I MNo

2.3 ARM GCC compiler tool chains installation

Download the latest compiler tool chain: gcc-arm-none-eabi-8-2019-q3-update-win32-sha2.exe,
which is also included in AT32_Eclipse_Packet.zip.

Download link: https://launchpad.net/gcc-arm-embedded/+download

To start installation:

1. Select Chinese (Simplified)

Figure 15. Select Chinese (Simplified)

Installer Language 2
= Please select a language.
v
| Chinese (simplifiec) v
[ (04 ] [ Cancel ]
S - . S S S S . ] - L
2020.09.07 16 Rev 1.0.4
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2. Go to Setup wizard, click on Next.

Figure 16. Setup wizard
{31 GNU Tools for ARM Embedded Processors 8-2019-g3-update I. = .

Welcome to the GNU Tools for ARM
Embedded Processors
8-2019-q3-update 8 2019 Setup

This wizard will guide you through the installation of GMU
Tools for ARM Embedded Processors 8-2019-g3-update &
2019,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system filles without having to reboot your
computer.

Click Mext to continue,

Mext = ] | Cancel

3. Click on Accept for the license agreement.

Figure 17. Accept license agreement

{51 GNU Tools for ARM Embedded Processors 8-2019-g3-update I. = -

License Agreement
Please review the license terms before installing GMU Tools for ARM Embedded 9 ’
Processors §-2019-g3-update 8 2019,

Press Page Down to see the rest of the agreement.

ontains code from project GNU Binutile (https: v, gnu.org/software binutils), -
GMU Debugger (httos: /fwww.gnu.ora/software igdb /) under the following license(s).

GMU GEMERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing itis not allowed.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install GMU Tools for ARM Embedded Processors 8-2019-g3-update 8 2019,

< Back |[ I Agree ] | Cancel

2020.09.07 17 Rev 1.04
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4. Select the default installation location. Click on Install.

Figure 18. Installation progress

-

(s GMU Tools for ARM Embedded Processors 8-2019-g3-update I. =

Installing
Please wait while GNU Tools for ARM Embedded Processors 3-2019-g3-update & 2019
is being installed.

Extract: libc.a

- ™
Show details

5.

In the pop-up installation window, tick Add path to environment variable for auto add, or else,

you need to do so by manual operation.

Figure 19. Tick Add path to environment variable

i1 GNU Tools for ARM Embedded Processors B-2019-g3-update

(=] o)

Embedded Processors
8-2019-q3-update 8 2019 Setup

& 2019 has been installed on your computer,

Click Finish to dose this wizard.

| Show Readme

| Launch agcovar.bat

| Add path to environment variahle
| Add registry information

Completing the GNU Tools for ARM

GMU Tools for ARM Embedded Processors 8-2019-g3-update

18
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6. After finishing installation, enter arm-none-eabi-gcc —v in the pop-up command window, and
some information including version code will be displayed, indicating that it is a successful
installation.

Figure 20. Installation result displayed

BN EER: C\Windows\system32\cmd.exe . == -

C:“Program Files {(x86)>GNU Tools ARM Embedded>8 201%-g3—updaterarm—none—eahi—gcc
-y
Using built—in specs.
COLLECT _GCC=arm—none—eahi—gcc
COLLECT _LTO_WRAPPER=c : program™ files“ (x86>~gnu~ tools* arm* embedded- 8> 2019—q
3—update-bins . . /1libs/goccsarm—none—eahis 8.3 _1-1lto—wrapper_exe
Target: arm—none—eabi
Conf igured with: stmp/jenkinz/jenkins—GCC-8-build toolchain_docker-594_ 201707404
1562208736 src/gccs/conf igure ——build=x86_64—linux—gnu ——host=i686—wbd—ningw3d2d —
target=arm—none—eabi —prefix=stmp-jenkinz jenkins—GCC-8-build toolchain_docker—|
L94_20190784_1562200?36-install-mingw ——libexecdir=stmp-jenkins/jenkins—GCC—8—hu
ild_toolchain_docker—594 201707084 15%62280?36-install-minguw-1lih —infodir=stmp-Jje
nkins~jenkins—GCC—8-build_toolchain_docker-574_20128704_1562200736-install-mingw|
“ehare doc/gce—arm—none—eabisinfo —mandir=-tnp-jenkinz. jenkins—GCC-8-build tool
chain_docker—-5%4_20170784_1562200736/install-mingwssharesdocrgcc—arm—none—eahi m
an ——htmldir=stmp-jenkins-jenkinz—GCC—-8-build toolchain_docker-594_ 200198784 1562
2087?36 install-mingwsshare doc-gcc—arm—none—eabirshtml ——pdfdir=stnp-jenkins~jenk
ing—GCC—8-build_toolchain_docker—594_ 20178784 _15%62200?36-install-minguw share doc
sgec—arm—none—eabispdf —enable—languages=c.c++ ——enable—-mingw—wildcard ——disahl)
e—decimal-float ——dizable—-1ibhffi ——disable-libgomp ——dizable—libmudf lap ——disabl)
e—libgquadmath ——disable—libhssp ——disabhle—libstdexx—pch ——disable—nls ——disable—s
hared ——diszabhle-threads ——dizable—tls —with—gnu—-as ——with—gnu-1ld ——with—-headers
=yes ——with—-newlibh ——with—python—dir=share-gcc—arm—none—eahi ——with—sysroot=-tmp|
#Jenkinzjenkine—GCC—8-build_toolchain_docker—5%94_ 20170704 _15%62200736-install-mijly

m
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2.4  GNU ARM Eclipse Build Tools installation

This section provides information about the setup of such commands as make and rm.

Download link: https://sourceforge.net/projects/gnuarmeclipse/files/Build Tools/

AT32_Eclipse_Packet.zip contains a usable version: gnuarmeclipse-build-tools-win64-2.6-
201507152002-setup.exe.

1. Run the installation package.

Figure 21. Run installation package

[l GNU ARM Eclipse Build Tools Setup e

Welcome to the GNU ARM Eclipse
Build Tools Setup Wizard

This wizard will guide you through the installation of GMU
ARM Edipse Build Toals.

It iz recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

[ MNext = J [ Cancel

2. Select destination folder.

Figure 22. Select destination folder

Al GMNU ARM Eclipse Build Tools Setup E‘;‘ﬂ

Choose Install Location
Choose the folder in which to install GNU ARM Edipse Build Toals. E

Setup will install GNU ARM Edipse Build Tools in the following folder. To install in a different
folder, didk Browse and select another folder. Clidk Install to start the installation.

Destination Folder

Space required: 3.7ME
Space available: 31, 7GB

Mullsoft Install System w2, 46-10

< Back ][ Install J [ Cancel

2020.09.07 20 Rev 1.04
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3. Restart Eclipse after finishing installation.

Figure 23. Installation completed

Bl GNU ARM Eclipse Build Tools Setup

Completing the GNU ARM Eclipse
Build Tools Setup Wizard

GNU ARM Edipse Build Tools has been installed on your
computer,

Click Finish to close this wizard.

Visit the GNU ARM Eclipse site!

< Back Cancel

2.5 Install JLink

It is necessary to copy AT32 series chips to JLink directory through ICP.
1. JLink installation (omitted)

Download the latest version of JLink to install.
2. Copy algorithm file

To recognize and download program to AT32 series through JLink, the AT32 algorithm file
should be downloaded to JLink directory through ICP tool.

S 1 1 I S S S . O L]
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Note:

3.1

Note:

2020.09.07

Create Eclipse project

In this section, we will demonstrate how to create an Eclipse project using AT32 BSP library, which
mainly covers:
® AT32 BSP structure
® To create a new Eclipse project, proceed as follows
- Migrate BSP Templates, and copy BSP files to new project
- Create script files: Idscripts/AT32F4xx_FLASH.Id
- Use new startup .S files (refer to Sxx)
Do not use the Chinese path to create project, otherwise failed to find Eclipse files.

AT32 BSP library structure

We need to copy the files in BSP to Eclipse directory when using Eclipse to create project. In this
example, we use AT32F4xx_StdPeriph_Lib_V1.1.5. For the latest library, please download it from
our official website.

AT32F4xx_StdPeriph_Lib_V1.1.5 Library structure:

Figure 24. AT32 library structure

E AT32F4xx_StdPeriph_Lib_V1.1.5
=} ., Libraries
3 AT32F4xx_StdPeriph_Driver
@- by CMSIS
= Middlewares
& AT32_USB-FS-Device_Driver
[+ AT32_USB_OTG_Library
[ FreeRTOS
= Project
AT32_Board
|| AT_START_F403
AT_START_F413
AT_START_F415
+ Utilities

For example, if we want to migrate Templates to Eclipse project, the following files need to be
copied:

AT32 library file: AT32F4xx_StdPeriph_Lib_V1.1.5Libraries/AT32F4xx_StdPeriph_Driver
CMSIS: AT32F4xx_StdPeriph_Lib_V1.1.5/Libraries/ CMSIS/ CM4

There is no need to copy .s files in CM4 because they would be modified.
AT32F4xx_StdPeriph_Lib_V1.1.5/Project/AT32_Board

AT32F4xx_StdPeriph_Lib_V1.1.5/Project/AT_START_F4xx/Templates/at32f4xx_it.c at32f4xx_it.h
main.c readme.txt

22 Rev 1.04
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Create new project using Eclipse

This section demonstrates how to migrate Templates in BSP to Eclipse.
1. Go to File->New->C/C++ Protect

Figure 25. Create new project using Eclipse

© edlipse-cpp-2019-06-R-Win32-%86_64 - Eclipse IDE e .
(Ele] £dit Source Refactor Nevigete Seprch Project Bun Window Help

New AltsShifteN » 2 Arduino Project

Open File... ~ kable Braiachuith Sxistine.Cad

3 Open Projects from File System... I:Z; C/C++ Project
Recent Files » Y Project.
50 ] Convertto a C/C++ Autotools Project
ose Al CuleShiftaW | [&] Convertto a C/C++ Project (Adds C/C++ Nature)
cacs colec | B3 Source Folder
S i Folder
A Cerlo st ¢ Source File i
L3 »  Header File
. ! File from Template
o & Class

Rename 103 ek

Refresh FS

Convert Line Defimiters To pif L1 Eineryies

Print cotep |3 Other— Curl+N

TFY GUC the sampies

| Import. ¢ C/C++ source code
|3 Export.

Properties Alt+Enter utmpine o

Switch Workspace 4

Restart

Exit

v Checkout Eclipse projects hosted in 3 Git repository
< ‘

Import existing Eclipse projects from the filesystem

M Avways show W¢

2. C Project->Next

Figure 26. Select C Project->Next

Templates for New C/C++ Project

_ Arduino C++ Sketch 2
Arduino (©.0) A single C++ file with empty setup() and loop()
CMake functions.
Make =
Meson #~ C Managed Build
Qt Q,s’ A C Project build using the CDT's managed build
system. |
kzc’:' A C++ Project build using the COT's managed build
system.
CMake Project
A CMake project with a Hello World executable to get
started.
< s = — |1;>- = = = ” L3
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3. Create an Empty Project, select ARM Cross GCC

Figure 27. Create Empty Project

S C Project = x

C Project —

Create C project of selected type |

Project name: IAT32_BSP_Temp!a‘tes_1 I

Use default location

Location: | D\ Jun.T\EiH\eclipse\eclipse-cpp-2019-06-R-win32-x86_64\AT32_B¢ Browse...

Choose file systern: | default
Project type: Toolchains:
GNU Autotools I ARM Cross GCC I
Cross GCC

@ Empty Project Microsoft Visual C++

@ Hello World ANSI C Project RISC-V Cross GCC

@ Hello World ARM C Project XL chi-i- Tool Chain

® Hello World RISC-V C Project

4. Next
Figure 28. Tick Debug\Release

= . rroject e —
Select Configurations —

Select platforms and configurations you wish to deploy on

Project type:  Executable
Toolchains: ARM Cross GCC

Configurations:

7] ® Debug [ selectall |
) Release
[ Deselect all ]
S S L 5 I 1 | I S N S . - L]
2020.09.07 24 Rev 1.04
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5. Next, select the installed GCC compiler toolchain path.
Path: C:\Program Files (x86)\GNU Tools ARM Embedded\8 2019-g3-update\bin

This is the installation path of compiler. The path here changes with installation path.

Figure 29. Select toolchain path

=]
GNU ARM Cross Toolchain
Select the toolchain and configure path

-

foolchain name: GNU MCU Echpse ARM Embedded GCC (arm-none-eabi-gcc)

o . .
[oolchain path:  C:\Program Files (xB6)\GNU Tools ARM Embedded\E 2019-q3-update\bin | Browse...

6. Finish
Figure 30. Click Open Perspective

£ Open Associated Perspective? 8

This kind of project is associated with the C/C++ perspective. Do you want

& : :
: to open this perspective now?

["IRemember my decision

r4
0

Open Pers pective]

7. Anew Empty project is displayed under the project explorer.

Figure 31. Empty project is created

S eclipse-cpp-2019-06-R-win32-x86_64 - Eclipse IDE
Ele Edit Source Refactor Mavigate Search Project Run Window Help

& ][F][8] [#os  ~

AT32 Test Project LED_1 Debuc

75 Project Explorer &3
4[5 AT32_BSP_Templates_1

4 gl Includes
- (= CfPragram Files (x86)/GMNU Tools ARM Embedded/s 2017-ql-update/arm-

» @ C:/Program Files (xB6)/GNU Tools ARM Embedded/& 2017-gl-update/lib/g
> = CifProgram Files (x86)/GMU Tools ARM Embedded/8 2017-ql-update/lib/g

i

S 1 1 I S S S . O L]
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8. You can view the project directory through Project -> Properties.

Figure 32. View project directory

& Properties for AT32_BSP_Templates_1

type filter text Resource
| Resource Path: /AT32_BSP_Templates_1
Builders

Type: Project

CfC++ Build
. C/C++ General Iipse\eclipse-cpp-2019-06-R-win32-xBﬁnﬁd\ATSLBSP‘_Templates‘_l |-'«- I

Linux Tools Path Last modified: 201988138 £59:25:15
Mcu Text file encoding

pmjlect Natures @ Inherited from container (GBK)
Project References

Run/Debug Settings Other: |GBK
Task Repository [T] Store the encoding of derived resources separately
Task T
osx age New text file line delimiter
» Validation N i .
WikiText @ Inhgrited from container (Windows)

Other: |Windows

9. Original files under project directory

Figure 33. Original files under project directory

EFR SR EER =S Fh

| .settings 2019/8/13 9:25 =
|| .cproject 2019/8/13 %:25 CPROJECT 30i% 25 KB
[ project 2019/8/13 9:25  PROJECT Szf 1KB

10. Create a directory

Create new directories such as Libraries, Libraries\CMSIS, Project and Project\User

Figure 34. Create a new directory

= |, AT32_BSP_Templates_1

- . .settings
E| | Libraries
L)) CMSIS
El | Project
P User

11. Copy files (Taking AT32F403 Templates as an example, others are the same)

Find the new project directory: copy Libraries in BSP, create User directory, copy AT32_Board
directory, and copy .c and .h files under the corresponding Templates directory to User.

Taking AT32F403 Templates as an example:
Copy code files:

Copy AT32F4xx_StdPeriph_Lib_V1.1.5/Libraries/AT32F4xx_StdPeriph_Driver to Libraries
Copy AT32F4xx_StdPeriph_Lib_V1.1.5/Libraries/ CMSIS/ CM4 to Libraries/CMSIS

Copy AT32F4xx_StdPeriph_Lib_V1.1.5/Project /AT32_Board to Project

Copy AT32F4xx_StdPeriph_Lib_V1.1.5/Project/AT_START_F403/Templates/at32f4xx_it.c

at32f4xx_it.h main.c readme.txt to Project/User

26

Rev 1.04
www.arterytek.com



http://www.arterytek.com/

AR

Eclipse with GCC

Note:

When copying AT32F4xx_StdPeriph_Driver, at32f4xx_acc.c, at32f4xx_comp.c and at32f4xx_ertc.c need

to be deleted, otherwise, the compilation error would occur. AT32F403 does not have these peripheral

IPs.

Copy script files

Script files corresponding to AT32F403ZGT6 is kept at Idscripts of AT32_Eclipse_Source.zip.
Copy ldscripts directory and put it under AT32_BSP_Templates_1 directory.

Figure 35. AT32_BSP_Templates_1 directory

=

= -

I

, .settings
J ldscripts
J Libraries
. Project
|| «cproject

|| .project

EoGE: ES]

"

2019/8/13 9:25 Tig

2019/8 9:49

=
CPROJECT it
PROJECT =zft

Forh

25 KB
1KB

12.

Startup .S files

The GCC version of .S files need to be used, and .S should be capitalized, instead of the ones

in MDK or IAR.

The .S example code is located under GCC directory in the AT32_Eclipse_Source.zip. Copy
one of the .S files corresponding to certain product model to Libraries/CMSIS for direct use.

Project refresh

Press F5 to refresh Eclipse project directory to find out the previously created directories and

copied files

Figure 36. Refresh project directory

[ (][] [ oes

5 Project Explorer &2
4=% AT32_BSP_Templates_1
> il Includes
> (= Idscripts
» (= Libraries
» (= Project

[£] AT32_Test_Project LED_1 Debuc

2020.09.07
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4.1

Compile configuration

This section describes how to configure compiling options.

® Chip configuration

® Header file path configuration

® Macro configuration

® Script file configuration

AT32F403 configuration and compiling

1.
ARM family

Figure 37. AT32F403 ARM family selection

Project->Properties -> C/C++ Build -> Settings>Target Processor - select cortex-m4 in

4 C/C++ Build
Build Variables

Configuration: |Debug [ Active ]

~ | | Manage Configurations...

Environment

Logging

Settings

Tool Chain Editor

XL C/C++ Compiler
C/C++ General

linix Taols Path

¥ Tool Settings | 83 Toolchainsl ] Devif.es] {J Container Sem'ngsl / Build Steps

Buil¢ * | *

(2 Target Processor
(% Optimization

(% Warnings

(% Debugging

ARM family [conex-rM

Architecture lToolchein default

Instruction set [Thumb (-mthumb)

Header file setup: Project->Properties -> C/C++ Build -> Setting

GNU ARM Cross C Compiler 2Includes—> Add header file path >Apply

Figure 38. AT32F403 header file configuration

& Tool Settings | ) Toolchains | N Devicesl i

Caontainer Settings | ## Build Stepsl Buil| * | "

@ Target Processor
(2 Optimization
2 Warnings
(% Debugging
> B3 GNU ARM Cross Assembler
4 B GNU ARM Cross C Compiler
@ Preprocessor
(% Includes
(2 Optimization
(%2 Warnings
(& Miscellaneous

N LRI o

../Libraries/AT32Fdux_StdPeriph_Driver/inc
./Libraries/CMSIS/CM4/DeviceSupport
.fLibraries/CMSIS/CM4/CoreSupport
./Project/AT32_Board

./Project/User

Include paths (-)

848 8

Include system paths (-isystem) £

2020.09.07
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3. Add macro: Project->Properties -> C/C++ Build -> Setting -> GNU ARM Cross C Compiler
- Preprocessor 2 Add macro

Figure 39. AT32F403 macro definition

) Tool Settings | 3 Toolchains | B Devices | [0 Container Settings | 4 Build Slepsl Buil| *

(2 Target Processor
@ Optimization
(2 Warnings

[[] Do not search system directories (-nostding)

[] Preprocess only (-E)

Defined symbols (-D) & & 3G E
(& Debugging
4 B GNU ARM Cross Assembler ALSTART 03 VL2

ARM_MATH_CM4
LIBERARY_VERSION
AT32F403x_XL

(# Preprocessor
(2 Includes
(2 Warnings
= Miscellaneous
4 B GNU ARM Cross C Compiler
| Preprocessor |
3 Includes
(# Optimization
(% Warnings
(# Miscellaneous
4 BB GNU ARM Cross C Linker

4. Add script files:Project->Properties -> C/C++ Build -> Setting-> GNU ARM Cross C
Linker 2 General - select script files

Figure 40. Add script files for AT32F403

B Tool Settings | 23 Toolchains | f ] Devioesl O container Se‘ltingsl A Build Stepsl Builg * | *

(& Target Processor Script files (-T) [ZR ER= R
2 Optimization

. [idscripts/ATS2ra03:6.FLAS I |
# Warnings
£ Debugging
[ ) GNU ARM Cross Assembler
I ) GNU ARM Cross C Compiler
4 5 GNU ARM Cross C Linker
(# General
# Libraries
£ Miscellaneous
4 %) GNU ARM Cross Create Flash Image
# General
4 [3) GNU ARM Cross Print Size
# General

— e— - ea—— - - ——— CE—— S— e— ——— -
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5. Set up other options: Project->Properties -> C/C++ Build -> Setting->

GNU ARM Cross C Linker = Miscellaneous =2 Tick Use newlib-nano & Do not use
syscalls

Figure 41. Other configurations for AT32F403

4 ) GNU ARM Cross C Linker
(# General
(# Libraries
(# Miscellaneous
4 B GNU ARM Cross Create Flash Image

Generate map "${BuildArtifactFileBaseMame}.ma

(# General
4 i) GNU ARM Cross Print Size [ Cross reference (-Xlinker --cref)
(% General [T Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[[1Use float with nano printf (-u _printf_float)
[TTUse float with nano scanf (-u _scanf float)
Do not use syscalls (--specs=nosys.specs)
[T verbose (-v)

Other linker flags

i | mn | 3

6. Make compiler tool selection: Project->Properties -> C/C++ Build -> Tool Chain Editor >

Current toolchains - select ARM Cross GCC from drop-down menu = Current builder->
select GNU Make Builder from drop-down menu

Figure 42. AT32F403 Make compiler tool selection

4 C/C++ Build Configuration: IDEb“Q [ Active ] '] lManage Configurations...

Build Variables

Environment

Logging [¥] Display compatible toolchains only

Settings

Toeol Chain Editor

XL C/C++ Compiler
> CfC++ General Current builder: [Gnu Make Builder v]

Current toolchain: |ARM Cross GCC v]
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7. After finishing above setup, start compiling code:

Project = Build Project = start compiling

Click Console, the compiling details will be displayed.

Figure 43. AT32F403 code compiling

[l Problems v= Tasks B Consale &2 [ Properties 4L ﬁ| Gl RH = —Ex| mBEB~-fr= O

CDT Build Console [AT32_BSP_Templates_1]

TEESIIe W DWEIWEiiGe s f DEDT O 2o 37 AT e TAA_JTHl o SpT_ DT ST [ ST e st e

Building target: AT32_BSP_Templates_1.elf
Invoking: GNU ARM Cross C Linker

arm-none-eabi-gocc -mcpu=cortex-md -mthumb -08 -fmessage-length=@ -fsigned-char -ffunction-sections -fdata-sections -g3 -T ../lds
Finished building target: AT32_BSP_Templates_1.elf

Invoking: GNU ARM Cross Create Flash Image

arm-nene-eabi-objcopy -0 ihex "AT32_BSP_Templates_1.elf" “AT32_BSP_Templates_1.hex"
Finished building: AT32_BSP_Templates_l.hex

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "AT32_BSP_Templates_l1.elf"
text data bss dec hex filename

4572 164 202 5828 13a4 AT32_BSP_Templates_l.elf
Finished building: AT32_BSP_Templates_l.siz

11:9@:15 Build Finished. @ errors, @ warnings. (took 1@s.452ms)

[ |

4.2  AT32F413 configuration and compiling

To use a new project, the procedures below need to be followed:
1. Project->Properties -> C/C++ Build -> Setting

>Target Processor 2 select cortex-m4 in ARM family

Figure 44. AT32F413 ARM family selection

4 C/C++ Build Configuration: |Debug [ Active ]
Build Variables
Environment

¥ | | Manage Configurations...

Logging B Tool Settings | ) Toolchains L. Devicesil"l] Container Settings ]ﬂ.*’ Build S\eps] Builc ¢
Settings [ —— - f == -
Tool Chain Editor f ‘"? > "_3“55°' ARM family [conex md
XL C/C++ Compiler “: 3:‘:::“0" | Architecture LTooIchain default
C/C++ General - 95 |

linux Taale Path (5 Debugging }lnstruction set [Thumb (-mthumb)

2. Header file configuration: Project->Properties -> C/C++ Build -> Setting 2>

GNU ARM Cross C Compiler 2 Includes 2 Add header file path
- Apply

Figure 45. AT32F413 header file setup

& Tool Settings | ) Toolchains | f 8 Devicesl [0 Container Settings | # Build Stepsl Buil| * | "

(2 Target Processor
(2 Optimization

(2 Warnings

(2 Debugging

Include paths (-I) £ &8 8

.fLibraries/CMSIS/CM4/CoreSupport
> B GNU ARM Cross Assembler ./ProjectfAT32_Board

4 [ GNU ARM Cross C Compiler «Praject/User
(5 Preprocessor
(%2 Includes
2 Optimization
%2 Warnings
% Miscellaneous

LW e A e —r

Include system paths (-isystem) &

S S y 1 ] | I S
2020.09.07
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3. Add macro: Project->Properties -> C/C++ Build -> Setting =2

GNU ARM Cross C Compiler 2 Preprocessor 2 Add macro

Figure 46. Add macro for AT32F413

B Tool Settings | 3 Toolchains | f 8 Devioesl 0 Container Settings | # Build Slepsl

Build Artifact | Binary Parsers | @ Error Parsers|

(2 Target Processor
(2 Optimization
(# Warnings
(2 Debugging
4 B3 GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
(2 Warnings
(# Miscellaneous
4 [ GNU ARM Cross C Compiler
(2 Preprocessor
(2 Includes
(# Optimization
(2 Warnings

(# Miscellaneous

[C]Do not search system directories (-nostdinc)

["|Preprocess only (-E)
Defined symbols (-0}

AT_START_F413 V1 0

ARM_MATH_CMA4
LIBRARY_VERSION
AT32F413Rx_HD

E8 848

4. Add script files: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker 2 General 2 Select script files

Figure 47. Add script files for AT32F413

& Tool Settings | i Toolchains | Bl Devices | [ Container Settings | # Build Steps |

Buid Artifact | i} Binary Parsers | @ Error Parsen

(2 Target Processor
(2 Optimization

8 Warnings

(% Debugging

4 %5 GNU ARM Cross Assembler

(5 Preprocessor
(5 Includes

(# Warnings

(5 Miscellaneous

4 ) GNU ARM Cross C Compiler

(% Preprocessor
2 Includes

(£ Optimization
(5 Warnings

(5 Miscellaneous

LER AR ARRA AL ,rt

Script files (-T)

aa8 il
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5. Other configuration: Project->Properties -> C/C++ Build -> Setting ->

GNU ARM Cross C Linker = Miscellaneous =2 Tick Use newlib-nano & Do not use

syscalls

Figure 48. Other configuration for AT32F413

4 ) GNU ARM Cross C Linker
(# General
(# Libraries
(# Miscellaneous

4 B GNU ARM Cross Create Flash Image

[T verbose (-v)
Other linker flags

Generate map "${BuildArtifactFileBaseMame}.ma

(# General
4 i) GNU ARM Cross Print Size [ Cross reference (-Xlinker --cref)
(% General [T Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[[1Use float with nano printf (-u _printf_float)
[TTUse float with nano scanf (-u _scanf float)

Do not use syscalls (--specs=nosys.specs)

i | mn

2020.09.07

6. Make compiler toolchain selection: Project->Properties -> C/C++ Build -> Tool Chain Editor
Current toolchains =2 Select ARM Cross GCC = Current builder=> Select GNU Make Builder

Figure 49. AT32F413 Make compiler toolchain selection

4 C/C++ Build Configuration: |Debug [ Active ]

'J lManage Configurations...

Build Variables
Environment

Logging [¥] Display compatible toolchains only

Settings Current toolchain: |ARM Cross GCC

Toeol Chain Editor
XL C/C++ Compiler

> C/C++ General Current builder: [Gnu Make Builder

7. After completing above operations, start compiling code:
Project - Build Project - Start compiling

Click Console, the compiling information will be displayed.

Figure 50. AT32F413 code compiling

Bl console 22 Problems Executables g} Debugger Console
CDT Build Console [AT32F413_Templates_1]
make all B B i

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "AT32F413 Templates_1.elf"
text data bss dec hex filename
4968 83 1576 6624 19e@ AT32F413 Templates_l1.elf
Finished building: AT32F413_Templates_l.siz

15:46:31 Build Finished. @ errors, @ warnings. (tock 652ms)
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AT32F415 configuration and compiling

To use new AT32F415 project, proceeds as follows:

1. Project->Properties -> C/C++ Build -> Setting - Target Processor - Select cortex-m4 in ARM

family

Figure 51. AT32F415 ARM family selection

4 C/C++ Build
Build Variables
Environment

C/C++ General

linux Tools Path

Configuration: |Debug [ Active ]

~ | | Manage Configurations... }

(% Debugging

Logging B Tool Settings | Toolchainsl | | Devices] 0 Container Setﬁngs] 4 Build Stepsl Buile ¢ | *
Settings e 5 = [—
Tool Chain Editor S Jarget Processor ARM family cortex-mé
g ¥ Optimization
XL C/C++ Compiler o £ | Architecture [Tool:hain default
(%3 Warnings |

?Instruction set [Thumb (-mthumb)

2. Header file configuration: Project->Properties -> C/C++ Build -> Setting ->

GNU ARM Cross C Compiler 2 Includes = Add header file path 2Apply

Figure 52. AT32F415 header file configuration

B Tool Settings | %3 Toolchains | H De'vicesl O Container Settings | # Build Slepsl Buil| * | *

(2 Target Processor
(2 Optimization
(2 Warnings
(2 Debugging
> B3 GNU ARM Cross Assembler
4 B GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(% Optimization
(%2 Warnings
(& Miscellaneous

N LRI

Include paths (-1}

..Libraries/AT32Fdxx_StdPeriph_Driverfinc
+fLibraries/CMSIS/CM4/DeviceSupport
fLibraries/CMSIS/CM4/CoreSupport
/Project/AT32_Board

./Project/User

Include system paths (-isystem) 28 8-

o

3. Add macro: Project->Properties -> C/C++ Build -> Setting =
GNU ARM Cross C Compiler = Preprocessor - Add macro

Figure 53. Add macro for AT32F415

@ Target Processor
(# Optimization
(2 Warnings

[ Do not search system directories (-nostdinc)

[[]Preprocess only (-E)

Defined symbals (-0 25 8 '@| ,&,
(# Debugging '—|
4 B GNU ARM Cross Assembler AT STARTFILOVLO

AT32F415RCT7
LIBRARY_VERSION
ARM_MATH_CM4

(# Preprocessor
(# Includes
(# Warnings
(# Miscellaneous
4 % GNU ARM Cross C Compiler
@ Preprocessor
(& Includes
(& Optimization
(& Warnings
(& Miscellaneous

2020.09.07
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4. Add script files: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker 2 General 2 Select script files

Figure 54. Add script files for AT32F415

& Tool Settings | ¥ Toolchains | [ ¢ De'\.ricesl [ Container Seﬂingsl 4 Build Stepsl Build Arlifactl Binary Parsersl £l

(22 Target Processor Script files (-T) [ERER=RARS
(# Optimization = =
# Warnings
(2 Debugging
> B3 GNU ARM Cross Assembler
> 3 GNU ARM Cross C Compiler
4 185 GNU ARM Cross C Linker
% General
(& Libraries

(& Miscellaneous
4 53 GNU ARM Cross Create Flash Image

5. Other configuration: Project->Properties -> C/C++ Build -> Setting ->

GNU ARM Cross C Linker =2 Miscellaneous = Tick Use newlib-nano & Do not use
syscalls

Figure 55. Other configuration for AT32F415

4 B GNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous
4 ) GNU ARM Cross Create Flash Image

Generate map "${BuildArtifactFileBaseMName}.ma

(# General
4 5 GNU ARM Cross Print Size [] Cross reference (-Xlinker --cref)
# General [7] Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[[JUse float with nano printf (-u _printf_float)
[[JUse float with nano scanf (-u _scanf_float)
Do not use syscalls (--specs=nosys.specs)
[[verbose (-v)

Other linker flags
' 1 |

6. Make compiler toolchain selection: Project->Properties -> C/C++ Build -> Tool Chain Editor
Current toolchains = Select ARM Cross GCC =2Current builder = Select GNU Make
Builder

Figure 56. AT32F415 Make compiler toolchain selection

4 CfC++ Build Configuration: lDEb“Q [ Active ] '] lManage Configurations...
Build Variables

Environment

Logging [¥] Display compatible toolchains only
Settings Current toolchain: |ARM Cross GCC vl
Toeol Chain Editor
XL C/C++ Compiler
» CfC++ General Current builder: ’Gnu Make Builder v]
- - S S T ] S O S
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7. After completing above configuration, start compiling code:

Project = Build

Project - Start compiling

Click Console, the compiling information will be displayed.

Figure 57. AT32F415 code compiling

Bl Console 2 Problems Executables

CDT Build Console [AT32F415_Example]

arm-none-eabi-objcopy -0 ihex "AT32F415 Example.elf” “AT32F415_Example.hex”
Finished building: AT32F415 Example.hex

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "AT32F415_ Example.elf"
text data bss dec hex filename

5168 88 1576 6764 laGc AT32F415_Example.elf
Finished building: AT32F415 Example.siz

1@:81:53 Build Finished. @ errors, @ warnings. (tock 9s5.284ms)
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4.4  AT32F403A/407 configuration and compiling

8. Project->Properties -> C/C++ Build -> Setting - Target Processor - Select cortex-m4 in ARM
family

Figure 58. AT32F403A/407 ARM family selection

4 C/C++ Build Configuration: |Debug [ Active ]
Build Variables
Environment

v | | Manage Configurations... ]

Logging % Tool Settings | & Toolchains I | Devnces] () Container Settings | # Build Steps Builc ‘ 2|
Settings L [ Target Processor I ARM famil cortex-mé I
Tool Chain Editor ‘:3 O otinizats Y RS rs -
XL C/C++ Compiler e iArchkedure lTooIchain default

vl £
C/C++ General ‘ ‘: Warnlnqs
(%3 Debugging

lLinux Taals Path

i Instruction set ]’Thumb (-mthumb)

9. Header file configuration: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Compiler 2 Includes - Add header file path 2Apply

Figure 59. AT32F403A/407 header file configuration

¥ Tool Settings | ) Toolchains | H Devicesl 0 Container Settings | # Build Stepsl Buil * | *

(2 Target Processor
(2 Optimization

(2 Warnings

(2 Debugging

Include paths (-I) ERERE

.fLibraries/CMSIS/CM4/CoreSupport
> B3 GNU ARM Cross Assembler ./Project/AT32_Board

4 [ GNU ARM Cross C Compiler «Praject/User
(5 Preprocessor
| Includes |
2 Optimization
% Warnings
% Miscellaneous

LW e A e o

Include system paths (-isystem) ERAREK

10. Add macro: Project->Properties -> C/C++ Build -> Setting =
GNU ARM Cross C Compiler = Preprocessor - Add macro

Figure 60. Add macro for AT32F403A/407

& Tool Settings ‘%} Toalchainsl ™ Devices[ 0 Container Settings

4 Build Stepsl Buil[ * | *

(5 Target Processor [T Do not search system directories (-nostdinc)
(# Optimization [7] Preprocess only (-E)

(2 Warnings Defined symbols (-D) 2 8 85§
3 Debugging

%) GNU ARM Cross Assembl‘er _ VI_U
4 %) GNU ARM Cross C Compiler LIBRARY VERSION

(& Preprocessor AT32F403AVGT7

‘&.‘53 Includes

(# Optimization

% Warnings

& Miscellaneous
——— e— T — 7 T I -
2020.09.07
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11. Add script files: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker 2 General 2 Select script files

Figure 61. Add script files for AT32F403A/407

& Tool Settings 23] Toolchainsl - Dwicesl [ Container Settings ] # Build Steps[ Buil * | *

(# Target Processor Script files (-T) & 5 2
W (gt as
(% Optimization /Mdscripts/AT32F403AxG_FLASH.Id

¢ Warnings
(# Debugging
By GNU ARM Cross Assembler
By GNU ARM Cross C Compiler
4 ¥y GNU ARM Cross C Linker
(= General

- R .

12. Other configuration: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker =2 Miscellaneous = Tick Use newlib-nano & Do not use
syscalls

Figure 62. Other configuration for AT32F403A/407

4 B GNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous
4 ) GNU ARM Cross Create Flash Image

Generate map "${BuildArtifactFileBaseMName}.ma

(# General
4 5 GNU ARM Cross Print Size [] Cross reference (-Xlinker --cref)
# General [7] Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[[JUse float with nano printf (-u _printf_float)
[[JUse float with nano scanf (-u _scanf_float)
Do not use syscalls (--specs=nosys.specs)
[[verbose (-v)

Other linker flags
' 1 |

13. Make compiler toolchain selection: Project->Properties -> C/C++ Build -> Tool Chain Editor
Current toolchains = Select ARM Cross GCC =2Current builder = Select GNU Make
Builder

Figure 63. AT32F403A/407 Make compiler toolchain selection

4 CfC++ Build Configuration: lDEb“Q [ Active ] '] lManage Configurations...

Build Variables

Environment

Logging [¥] Display compatible toolchains only

Settings

Toeol Chain Editor

XL C/C++ Compiler
» CfC++ General Current builder: ’Gnu Make Builder v]

Current toolchain: |ARM Cross GCC v]
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14. After completing above configuration, start compiling code:
Project = Build Project - Start compiling

Click Console, the compiling information will be displayed.

Figure 64. AT32F403A/407 code compiling

B Console &2 [[f] Problems {2 Executables G} Debugger Console
CDT Build Console [AT32F403A_407_Example]
arm-none-eabi-objcopy -0 ihex "AT32F4@83A_ 487 txample.elf”

"AT32F483A_487_Example.hex"
Finished building: AT32F483A_ 467 Example.hex

Invoking: GNU ARM Cross Print Size

arm-none-eabi-size --format=berkeley “AT32F4@3A_407_Example.elf”
text data bss dec hex filename

4972 88 1576 6636 19ec AT32F403A_407_Example.elf
Finished building: AT32F483A_487 Example.siz

18:58:22 Build Finished. ® errors, @ warnings. (tock 13s.275ms)

39

Rev 1.0.4

www.arterytek.com



http://www.arterytek.com/

AR

4.5

Eclipse with GCC

AT32F421 configuration and compiling

15. Project->Properties -> C/C++ Build -> Setting - Target Processor - Select cortex-m4 in ARM
family

Figure 65. AT32F403A/407 ARM family selection

4 C/C++ Build Configuration: |Debug [ Active ]
Build Variables

Environment

v | | Manage Configurations... ]

Logging ¥ Tool Settings | i3 Toolchains I [ | Devices] [ Container Settings | #* Build Steps Buile + |
Settings r _"‘“TP; - =
Tool Chain Editor = ‘"?ﬂ_ ":"‘essc" ARM family COﬂe{‘T‘; i
% ¥ Optimization
XL C/C++ Compiler e X | Architecture lTooIchain default
(%3 Warnings |

C/C++ General ‘

linux Taole Path (% Debugging ilnstruction set {Thumb (-mthumb)

16. Header file configuration: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Compiler 2 Includes - Add header file path 2Apply

Figure 66. AT32F421 header file configuration

¥ Tool Settings | ) Toolchains | H Devicesl 0 Container Settings | # Build Stepsl Buil * | *

(2 Target Processor
(2 Optimization
(2 Warnings
(2 Debugging
> B3 GNU ARM Cross Assembler
4 [ GNU ARM Cross C Compiler
(5 Preprocessor
| Includes |
2 Optimization
% Warnings

% Miscellaneous

LW e A e o

Include paths (-I)

.fLibraries/CMSIS/CM4/CoreSupport
./Project/AT32_Board
«/Project/User

Include system paths (-isystem)

L ZEARER

17. Add macro: Project->Properties -> C/C++ Build -> Setting =
GNU ARM Cross C Compiler = Preprocessor - Add macro

Figure 67. Add macro for AT32F421

¥ Tool Settings |§} Toalr.hainsl H Devicesi () Container Settings | / Build Steps Buil *

(& Target Processor | Do not search system directories (-nostding)

(# Optimization
(& Warnings
(# Debugging
I B3 GNU ARM Cross Assembler
4 i3 GNU ARM Cross C Compiler
(3 Preprocessor
(2 Includes
(22 Optimization
2 Warnings
(# Miscellaneous

| Preprocess only (-E)

Defined symbols (-D) AR TR RAR
AT START_F421 V1 0

ARM_MATH_CMA4

AT32F421CETT

LIBRARY_VERSION

2020.09.07
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18. Add script files: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker 2 General 2 Select script files

Figure 68. Add script files for AT32F421

¥ Tool Settings E\D Tool.chainsl B Devicesl 0 Container Setll'ngsl # Build Stepsl Buil *

(2 Target Processor . Script files (-T) €5 8

R-’ . ¥ K (T T T T T T T
& Optimization /dscripts/AT32FA21x8 FLASHId

(= Warnings

(= Debugging
) GNU ARM Cross Assembler
» B3 GNU ARM Cross C Compiler
4 %) GNU ARM Cross C Linker
(2 General

Wa oo

19. Other configuration: Project->Properties -> C/C++ Build -> Setting ->
GNU ARM Cross C Linker =2 Miscellaneous - Tick Use newlib-nano & Do not use
syscalls

Figure 69. Other configuration for AT32F421

4 B GNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous
4 ) GNU ARM Cross Create Flash Image

Generate map "${BuildArtifactFileBaseMName}.ma

(# General
4 5 GNU ARM Cross Print Size [] Cross reference (-Xlinker --cref)
# General [7] Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[[JUse float with nano printf (-u _printf_float)
[[JUse float with nano scanf (-u _scanf_float)
Do not use syscalls (--specs=nosys.specs)
[[verbose (-v)

Other linker flags
' 1 |

20. Make compiler toolchain selection: Project->Properties -> C/C++ Build -> Tool Chain Editor
Current toolchains = Select ARM Cross GCC -=2Current builder =2 Select GNU Make

Builder
Figure 70. AT32F421 Make compiler toolchain selection
4 CfC++ Build Configuration: lDEb“Q [ Active ] '] lManage Configurations...
Build Variables
Environment
Logging [¥] Display compatible toolchains only
Settings Current toolchain: |ARM Cross GCC vl
Toeol Chain Editor
XL C/C++ Compiler
» CfC++ General Current builder: ’Gnu Make Builder v]
- - S S T ] S O S
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21. After completing above configuration, start compiling code:
Project = Build Project - Start compiling

Click Console, the compiling information will be displayed.

Figure 71. AT32F421 code compiling

CDT Build Console [AT32F421 Example]

18:53:24 **** Incremental Build of configuration Debug for project AT32F421 Example ****
make all
Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "AT32F421 Example.elf”
text data bss dec hex filename

6852 88 1576 8516 2144 AT32F421_EKEImp1E.E1f
Finished building: AT32F421 Example.siz

1@:53:24 Build Finished. @ errors, @ warnings. (took 687ms)
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5 Eclipse+JLink debug

The following configuration are needed for Eclipse + JLink debug.
® JLink configuration
® GDB configuration

® SVD peripheral register configuration
5.1 Debug configuration
1. Run =2 Debug Configurations = GDB SEGGER J-Link Debugging = New Configuration

Figure 72. Debug configuration

R EIEE Name: AT32_BSP_Templates_1 Debug
type filter text [E] Main 3% Debugger| B+ Startup | % Source| ] Common| %, SVD Path

[E] C/C++ Application o
roject:
[E] C/C++ Attach to Application <

[E] C/C++ Container Launcher AT32_BSP_Templates_1

[E] C/C++ Postmortem Debugger C/C++ Application

C/fC: Re te Applicati
[E] €/C++ Remote Application DebughAT32_BSP Templates_Lelf
Cif C/C++ Unit

& DSF PDA Application Variables...
[£] GDB Hardware Debugging
[£] GDB Jumper Debugging
[Z] GDB OpenOCD Debugging Build Configuration: |Select i -]
[2] GDB PyOCD Debugging
[E] GDB QEMU Debugging
4[] GDB SEGGER J-Link Debugging
AT32_BSP_Templates_1 Debug

[ search Project..| [ Browse.. |

Build (if required) before launching

() Enable auto build () Disable auto build

@ Use workspace settings Configure Workspace Settings

2. Goto AT32_BSP_Templates_1 Debug - Debugger:

Configure JlinkGDBServerCL, fill in device name, such as AT32F403ZGT6,
AT32F413RCT7 or AT32F415RCT7

Figure 73. Fill in device name

ame: AT32_BSP_Templates_1 Debug

| Main | % Debugger . B Stanuﬁ . Source| [C] Common| 2. SVD Path

J-Link GDB Server Setup it
[¥] Start the J-Li nlﬁDB server Ioc_ally | Connect to running larget
Executable path] C:\Program Files (x86)\SEGGERNLink_V620c\JLinkGDBServerCLexs Browse.. | | Variables..

[ AProg k.

Actual executabll: C:\Program Files (x86)\SEGGERJLink_V620c\JLinkGDBServerCL.exe

| | or workspace preferences pages or the project properties page)

m

Device name: AT32F403ZGTE Supported device names
Endianness: @ Little ~1 Big :
Connection: @ USB ] (USB serial or IP name/address)
Interface: @ SWD JTAG
Initial speed: | Aute Adaptive @ Fixed 1000  kHz
S S y 1 ] | I S
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3. To set up GDB, select arm-none-eabi-gdb.exe under GCC directory.

Figure 74. Set up GDB

Name: AT32_BSP_Templates_1 Debug

El Main *5* Dehuggér [ 3 Stanup- B -Scurce- |-_=|§ommcn- 2, svVD Palh.

Log file: Browse...
Other options: -singlerun
Allocate conscle for the GDB server V] Allacate console for semihosting and SWO

GDB Client Setup

Executable namef] C:\Program Files (xB6)\GNU Tools ARM Embedded\8 2019-q3-update\bin\arm-none-eabi-gdb.exe Variables...
v

Actual executablgl C:\Program Files (xB6)\GNU Tools ARM Embedded\& 2019-q3-update\bin\arm-none-eabi-gdb.exe

Other options:

Commands: set mem inaccessible-by-default off it

D Tt

4. Select SVD Path for debug register description. You can use the svd file in keil. When AT32 keil

Packet is installed, the svd file can be automatically copied to keil directory.

AT32_Eclipse_Source.zip contains svd, go to AT32_BSP_Templates_1_Debug = SVD Path

Iselect SVD AT32F403xx.svd

Figure 75. SVD Path selection

dame: AT32_BSP_Templates_1 Debug
5 Main I*? Debugger_'w Startup IE Source E Common_.\ﬁ'—(': SVD Path .
SVD file (used by the peripheral registers viewer)
File path: DA\ clipse\eclipse-cpp-2019-06-R-win32-x86_64\SVD\AT32F403xx.5vd

5. Debug configuration is done, then go to 2 Apply 2 Debug.

Figure 76. Debug configuration finished

© chpue-cpp-2019-08-R-win )46, 64 - ATIZ BSP_Templares LProjectUsec/main - Eckipse 10€ o)
e fdn Sowre Refocgor Nevigote Segrch Proje fun  Window tHelp
A % 8 G0y ) AT32_BSP Termplates_1 Debug . RGN |PLENAS 1 LR B 0-Q . ¥ “ . v . * Acce 9 | S C/Ces |43 Debuag | 1L Resource % Packs

© Debug 1 2 maing
. debug [GOB SEGGER J-Link Debugpea]

OW000M0

0300000
000000000

O Corsole 5 Registers @ Ervoctog 2. Probiems () Execstaties (@ Debugper Conscle () Memory w8 &
Mocton @ X % |7, OMOA: 0ud0010800 11 @ New Rerderingt
o Gmoa Regi e
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Eclipse+ATLink debug

This section presents how to debug AT32 using OpenOCD + Eclipse + ATLink. For details on

ATLInk, please refer to AT-Link_User_Manual_SC.pdf.
This section contains the following contents:

® Eclipse Openocd configuration

® GDB configuration

® SVD peripheral register configuration

Unzip the OpenOCD package file in AT32_Eclipse_Packet, and it includes five directories, the bin

file is executable (only support X64 environment), and scripts for configuration files.

Figure 77. OpenOCD directory

FR EiHE e Flh

1]

| bin 2019/9/5 1011 it
| contrib 2019/9/5 10:09 o
| OpenULINK 2019/9/5 10:09  Iridss
| scripts 2019/9/5 10:09 i
| share 2019/9/5 10:09 i

Debug configuration

1. Run = Debug Configurations = GDB OpenOCD Debugging = New Configuration

Figure 78. Create Debug configuration

D Debug Configurations

Create, ge, and run ions

it

-

CEeEX B | Name: AT32_BSP_Templates_1 ATLink Debug

n —
type filter text [l Main “_%# Debugger| b Startup| %~ Source| -] Common| = SVD Path
€] C/C++ Application T
T H
(] C/C++ Attach to Application e
[€] C/C++ Postmortem Debugge | | c/c 4+ Application:
[T C/C++ Remote Application

) Debug\AT32_BSP_Templates_Lelf
Cif C/C++ Unit d F

[&] C/C++ Container Launcher AT32_BSP_Templates_1 Browse...

= 5

$

el
-—

d) before launching

GDB Hardware Debugging Variables... Search Prujech..] I Browse...

| GDB OpenQCD Debugging
] AT32_BSP Templates_1 Del

+2]

Build Configullation: | Select Automatically

iR Enable auto build () Disable auto build
[c] GDB QEMU Debugging

« [£] GDB SEGGER J-Link Debuggit @) Use workspace settings Configure Workspace Settings...
€] AT32_BSP_Templates_1 Del
@ Launch Group
@ Launch Group (Deprecated)
- S S I S O - L]
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2. To configure OpenOCD path, go to AT32_BSP_Templates_1 ATLink_Debug = Debugger,
select ATLINK.exe under OpenOCD\bin,

In config options, designate the directory searched and configuration files to be used, with -s
meaning search directory (depend on actual OpenOCD path), -f for the configuration file to be
used (-f ./interface/atlink.cfg -f ./target/AT32f4xx.cfq)

Figure 79. Set up OpenOCD path

MName: AT32_BSP_Templates_1 ATLink_Debug

[ Main %% Debugger > Startup| B Source| ] Common | &, SVD Path
OpenOCD Setup

Start OpenOCD locally

Executable path: D:i'\OpenOCD\bin\ATIJNK.exe

Browse... | | Variables...

Actual executable: DAOpenOCD\bIm\ATLINK.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDE port: 3333
Telnet port: 4444
Tcl port: 6666

Config options: -5 D\OpenOCDhscripts  -f Jfinterface/atlink.cfg -f .ftarget/AT32f4xx.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

3. Configure GDB, select arm-none-eabi-gdb.exe under GCC directory.

Figure 80. Setup GDB

Name: AT32_BSP_Templates_1 ATLink_Debug

Main [ %% Debugger B+ Startup| % Source| [ Common| &, SVD Path

=T

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: |s ARM Embedded\8 2019-g3-update\bintarm-none-eabi-gdb.exe [Brm\rse...l ’Variables...l

Actual executable: C:\Program Files (x86)\GNU Tools ARM Embedded\8 2019-g3-update\bin\arm-none-eabi-g«
Other options:

4. Add SVD files

Figure 81. Add SVD files

Name: AT32_BSP_Templates_1 ATLink_Debug

Main [ %5 Debugger | B+ Startup (B Source [[] Common [ &, SVD Path

-1

SVD file (used by the peripheral registers viewer)

File path: |are_Tools\004_Eclipse\003_EclipseATConfig\001_GCCRILD\SVD\AT32F403xx.svd ’Browse...] ’\l’ariab|es...l

S S y 1 ] | I S
2020.09.07
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5. After completing Debug configuration, go to Apply =*Debug to start debugging.

Figure 82. Configuration finished

ink_ v 25| Igg - |@Eis @z S S BB -0 - Q- @SSl Quick Access | 5 | B[
I [ mainc 52 [E] 0x8000748 = B | ®=Varia.. % Brea.. 6 Vod.. 5 Disas.. B Perip. 88 = O
55 GPIO_Init(GPIOA, &GPIO_InitStructure); - ¥
56
57 /*PABmEPLL/A*/ Peripheral Address Description k
58 RCC_CLKOUTConfig(RCC_CLKOUT_PLL_Divd); O %, ADCL 0x40012400  Analog to digital converter
2F 15, ADC2 0x40012800  Analog to digital converter
610 /=* 1%, ADC3 0x40013C00  Analog to digital converter
62 * (@brief Main Function. 0%, AFO 0x40010000  Alternate function /O
63 * {@par; None
oa | @% e []%. BKPR 0x80006C04  Backup registers
65  */ 0% AN 0x40006400  Controller area network
669 int main(void) [[]'% CRC 0x40023000  CRC calculation unit F
o s 1%, DAC 0x40007400  Digital to analog converter
69 1%, DMAL 0x40020000  DMA controller
76 AT32 Board_Init(); 12, DMA2 0x40020400  DMA controller
71
7 o_contig()s 0% ext 0x40010400  EXTI
7 1%, FMC 0x40022000  FMC
74 Aor(ss) i ]2, GPIOA 0x40010800  General purpose [/O
73
75 iF(AT32_BUTTON_Press() == BUTTON WAKEUP) ', GPIOB 0x40010C00  General purpose /O
77 { 1'%, GPIOC 0x40011000  General purpose /O
78 1%, GPIOD 0x40011400  General purpose /O
o 1%, GPIOE 0x40011800  General purpose /O
81 L []%. GPIOF 0x40011C00  General purpose /O
82 1%, GPIOG 0x40012000  General purpose /O
83 . .
o AT32_LEDn Toggle(LE02); 0% 12c1 0x40005400  Inter integrated circuit
85 Delay_ms(Speed = DELAY); <[ n | ’
36 AT32_LEDn_Toggle(LED3);
87 Delay_ms(Speed * DELAY);
88 AT32_LEDn_Toggle(LED4);
89 Delay_ms(Speed * DELAY);
%@}
91 }
92
93
94 #ifdef USE_FULL_ASSERT
958 [**
96  * @ibrief Reports the name of the source file and the source line number
97 | % where the assert param error has occurred. s
ne Cwao Ftles mateton to bhe concn ££1e e
‘ 5 ‘< v
Problems {J Executables [ Debugger Console [J Memory x %
AT32_BSP_Templates_1 ATLink_Debug [GDB OpenOCD Debugging] ATLINK.exe
ppen On-Chip Debugger 8.18.@+dev-snapshot (2819-89-85-1@:21)
Licensed under GNU GPL w2
For bug reports, read
hittp: //openocd. org/doc/doxygen/bugs. htnl
adapter speed: 5009 kHz
adapter speed: 5009 kHz
adapter_nsrst_delay: 160
none separate
cortex_m reset_config sysresetreq
Started by GNU MCU Eclipse
Info : Listening on port 6666 for tcl connections
‘ v
S - . . . I S S S L1 |
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7 Examples

The example codes of AT32F403, AT32F413 and AT32F415 are included in Example routine,
which can be opened for compiling and debugging. If failed, please check the install path of JLink,
ARM gcc and OpenOCD. If their path are different, please refer to section 5 and 6 for modification.

This section covers the following contents:

® Import Example routine

® AT32F403_Example compile and debug
® AT32F413 Example compile and debug
® AT32F415_Example compile and debug

7.1 Import Example routine

Example routine is located under AT32_Eclipse_Source, and can be opened for use through
Eclipse.

1. Open eclipse.exe, select Example directory as Workspace.

Figure 83. Set Workspace

' & Eclipse IDE Launcher &

Select a directory as workspace

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

Workspace: )de\002_Anery_Software_TooIs\004_Ec|ipse\OOl_EcIipseSoft\ExampleI -l Browse... |

| | Use this as the default and do not ask again

/| » Recent Workspaces

Launch [ Cancel J

2. After opening the eclipse.exe, you can see three files: AT32F403_Example,
AT32F413_Example and AT32F415 Example.

Figure 84. Project Explorer

%5 Debug {5 Project Explorer i3 = <}=f=l3>| e - — O
+55 AT32F403 Example
- = AT32F413_Example
- = AT32F415_Example
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7.2  AT32F403 Example compile and debug

In AT32F403_Example, the chip we used is AT32F403ZGT6, and evaluation board AT-START-
F403-V1.2.

1. JLink debug (Debug->AT32F403_Example_Jlink_Debug)

Figure 85. JLink debug

S CXaMpIE - CCUIPSE 1UT

File Edit Source Refactor Navigate Search Project Run Window Help

& |[ 45 || | | % Debug v || [2] AT32F403_Example Jlink Debue ~ %+ | [ v o] G| i@ | b 0 ® 3
) ! 3 ¢| at32fdxx_conf.h system_at32fdxx.c
% Debug {5 Project Explorer &3 J [€] AT32F403_Example_Jlink_Debug
b 5% AT32F403_Example if(gSpeed == SLOW)
b 5 AT32F413_Example [€] AT32F413 Example_llink Debug (Sopecd = FAST;
' b else
v €
b ATI2FALS Exariple [€] AT32F413_Example_ATlink_Debug gspeed = SLOW;
[€] AT32F403_Example_ATlink_Debug

_ ordet sl Fickion:

@param None

[€] AT32F413_Example_ATlink_Debug @retval None

[€] AT32F413_Example_llink_Debug |E main(void)

[€] AT32F415_Example_ATlink Debug | BButtonType = BUTTON_WAKEUP;

[€] AT32F415_Example_llink_Debug C_APB2PeriphClockCmd (RCC_APB2PERIPH_AFIO, EI

32_Board_Init();

e

Click Debug, the project will automatically compile, download and enter Debug mode.

Figure 86. Enter Debug mode

D o Veda. % Gres., 5 Er BMod. DN
[E] AT326403 Example_Jik_Debug [GDB SEGGER J-Link Debugaing] -
4 32 ATAZFAO3 Exampie.oif pesipheral Address
4P Threw £1. 57003 Guspended : Breakpsint) %, ADcL 0012400
00 , ADCZ Gi0012800  Araloy
7, ADC3 ana013c00
2, AfIO 0040010000
BerR d0005C04
can Owi0005400
cac 0023000
I oac 0001400
omaL 00020000
B omAz ari0020400
exn 040010400
%, e 0022000
GrioA 00010800
GPI0D 00010000
GRoC 0wi0011000
%, GHOD 0011400
GPIcH Oui0011800
GPicH w0010
GRCS 0012000
=}
Line number
e — S S S D TR SIS S U U U m— S O D S S
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2. ATLink debug (Debug->AT32F403_Example_ATIlink_Debug)

Figure 87. ATLink debug

2 Example - AT32F403_Example/Project/User/main.c - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help

K || 4 45 Debug v| [€] AT32F403_Example_ATlink_Debi ~ | i) 5 i

.

%% Debug ({5 Project Explorer 22 ] ¢ at32fdhoci
b5 AT32F403_Example |
b5 AT32F413_Example [€] AT32F403_Example_Jlink_Debug if(gSpeed == 5

e ‘ gSpeed = FAS
P = AT32F415_Example [E] AT32F413_Example_llink_Debug else

gSpeed = SLO

[€] AT32F403_Example_Jlink_Debug |

o

€] AT3 2F403_Example_ATlink_Debug

f@brief Main F
EAT32F413_Examp|e_hT|inlc_De|:|ug @param None
@retval None
] AT32F413_Example_llink_Debug Y/
\E main(void)

[€] AT32F415_Example_ATlink_Debug
uttonType = BU

[€] AT32F415_Example_Jlink_Debug
C_APB2PeriphCl

Click Debug, the project will automatically compile, download and enter Debug mode.

Figure 88. Enter Debug mode

ATlink default configuration is as follows. The ATLink.exe path must be the same, otherwise, follow

section 6 for modification.

Figure 89. ATlink default configuration

MName: AT32F403 Example ATlink Debug

Main %% Debugger *_ Slarlup} 7 Source} =] Common} T, SVD Path}

OpenOCD Setup
Start OpenOCD locally

Executable path:  DAOpenOCD\bIMATLINK.exe

Actual executable: DAOpenOCD\bim\ATLINK.exe

(to change it use the global or workspace preferences pages or the project properties page)

m

GDB port: 3333
Telnet port: 4444
Tel port: 6666
Config options: -5 D\OpenOCD\scripts -f Jfinterface/atlink.cfg -f ftarget/AT32fdux.cfg -
Allocate console for OpenOCD Allocate console for the telnet connection
- . S . I S S L1 |
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7.3 AT32F413 Example compile and debug

In AT32F413_Example, the chip and evaluation board we use are AT
START-F413-V1.0 respectively.

1. JLink debug (Debug->AT32F413 Example_Jlink_Debug)

Figure 90. JLink debug

32F413RCT7 and AT-

S Example - Eclipse IDE
File Edit Navigate Search Project Run Window Help
T‘Cl Tt:;] ‘ | 45 Debug v || [€] AT32F403 Example_ATlink Debi ~ ‘ ‘M |@ign
4 Debug (G5 Project Explorer &2 | [€] AT32F403_Example_ATlink Debug
» 15 AT32F403_Example
b5 AT32F413_Example [€] AT32F403_Example_llink_Debug
P
b ATSZFA15 Example [€] AT32F413_Example_Jlink_Debug
[€] AT32F403_Example_ATlink_Debug
[€] AT32F403_Example_llink_Debug
I3 AT32F413_Example_ATlink_Debug
[€] AT32F415_Example_ATlink_Debug
[€] AT32F415_Example_Jlink_Debug
Click Debug, it will automatically compile, download and enter Debug mode.
Figure 91. Enter Debug mode
© Bl - AT3413 Example/Prsjct/Une/main. - Elzne € h o 4 =i e
Bun.
i W B0 Q- ™c 4 - Ws . = | RE
5 @ - I
e e
CE 5 Q;r;\ﬂ;n.“u
S S B S D B D S S S SN .| D S S
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2. ATLink debug (Debug->AT32F413_Example_ATIlink_Debug)

Figure 92. ATLink debug

& EXampie - Al 3ZF413_EXAMPIE/Froject/ USer/main.c - ECIPSe It

File Edit

& |4 ][ m] | 4 pebug

35 Debug ({5 Project Explorer &2
155 AT32F403_Example

15 AT32F413_Example
15 AT32F415_Example

Source Refactor Navigate

Search Project Run Window Help

~ || [£] AT32F413_Example_Jlink_Debuc ~

o 1o

03 |@i2ix|mnm

NI .r

: [€] AT32F413_Example_llink_Debug
[€] AT32F403_Example_ATlink_Debug

[€] AT32F403_Example_llink_Debug

[€] AT32F403_Example_ATlink_Debug

[€] AT32F403_Example_llink_Debug

[€] AT32F413_Example_llink_Debug
[€] AT32F415_Example_ATlink_Debug

[€] AT32F415_Example_llink_Debug

1€ mainc 2
else
gSpeed = SLOW;

Main Function.

main(void)
| BButtonType = BUTTON WaKEUP;
CC_APB2PeriphClockCnd(RCC_APBIPERIPH_AFIO, ENABLE!

732_Board_Init();

Ic0_Config();

Click Debug, it will automatically compile, download and enter Debug mode.

Figure 93. Enter Debug mode

[Z] AT32F413_Example ATlink Debr 3

Rt W] ocbg = 0N - i
4 Debug 11 L Projec Explorer [»==0 4 mane
. £413 Example ATlnk Debug (608 OpenOCD Debuaging] =

Example el
1 (Running : Urer Reques

3 ATUNK oxe
1 srm-none-eabi-gdb

int main(void)

ButtonType = BUTTON_WAKEW;

RCC_#PB2PeriphClockCed (RCC_APRIPERIPH_AFIO, ENABLE);

ATS2_

4_tnit();
#eo_Cont1g ()
BUTTON_EXTE_Init(ghuttontype);

foe(:3)

@ conscle &
AT32F413 Example ATink Debusg (GD8 OpenOCD Debugging) ATLINK.exe
0000

L% H-0-%- @G 4

Description

HS1 Auto Clock Calibration
Analog to digital comerter
Analog to digital comerter
Ahernate function 1O
Backup registers
Controler ares retwork
Controter area atwork
CAC calculation unit

OMA controlier

OMA controber

en

e

General purpose 110
Generl purpase YO
General purpace VO
General purpase O
General purpose YO

Ioner integrated dircut
Inter ineagrated circut

EE oo~

Note:
section 6 for modification.

Figure 94. ATlink default configuration

ATlink default configuration is as follows. The ATLink.exe path must be the same, otherwise, follow

MName: AT32F413_Example ATlink_Debug
Main | %% Debugger B Slarlup] 7 Sourcew =] Commorﬂ =, svD Palh]

OpenOCD Setup il

Start OpenOCD locally

Executable path:  DAOpenOCD\bIiMATLINK exe

Actual executable: DAOpenOCD\bin\ATLINK.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDB port: 2232 3

Telnet port: 4444

Tel port: 6666

Config options: -5 D\OpenOCD\scripts -f finterface/atlink.cfg -f . ftarget/AT32fxx.cfg -

Allocate console for OpenOCD Allocate console for the telnet connection

S - . S . I S S L1 | L]
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7.4  AT32F415 Example compile and debug

In AT32F415 Example, the chip we use is AT32F415RCT7, and the board AT-START-F415-V1.0.
1. JLink debug (Debug->AT32F415 Example_Jlink_Debug)

Figure 95. JLink debug

S Example - Eclipse IDE
File Edit Navigate Search Project Run Window Help

3 —gl | ® | | % Debug v || [€] AT32F413_Example ATlink Debi ~ | 1%« (] 00 |
% Debug (5 Project Explorer &3 J [E] AT32F413 Example_ATink Debug

b 15 AT32F403_Example

b = AT32F413 Example [€] AT32F413_Example_Jlink_Debug

\ E
b §5 AT32F415_Example [E] AT32F403_Example_ATlink_Debug

[C] AT32F403_Example_ATlink_Debug
[€] AT32F403_Example_llink_Debug
[€] AT32F413_Example_ATlink_Debug
[€] AT32F413_Example_llink_Debug

[€] AT32F415_Example_ATlink_Debug

_

Click Debug, the project will automatically compile, download and enter Debug mode.

Figure 96. Enter Debug mode

© brame - 1126413 Exmmle/ProctUsesmenc - Eclpse I0F e

5 ATIRIS Ceample
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3. ATLink debug (Debug->AT32F415 Example_ATIlink_Debug)

Figure 97. ATLink debug

& Example - AT32F415_Example/Project/User/main.c - Eclipse IDE

File Edit Source Refactor

1> AT32F403_Example
15 AT32F413_Example
£ AT32F415_Example

(K] (] [m] [ # oeo

4% Debug {5 Project Explorer 2 j

Navigate Search Project Run Window Help

v || [E] AT32F415_Example_Jlink_Debug ~

[€] AT32F415_Example_Jlink_Debug
[€] AT32F413_Example_ATlink_Debug

[€] AT32F413_Example_Jlink_Debug

[€] AT32F403_Example_ATlink_Debug
[€] AT32F403_Example_Jlink_Debug
[€] AT32F413_Example_ATlink_Debug
[€] AT32F413_Example_Jlink_Debug

[€] AT32F415_Example_Jlink_Debug

N HG B0 D i
49 main.c 2

LuttonType = BUTTON_WAKEUP;
ICC_APB2PeriphClockCmd(RCC_APB2PERIPH_AFIO, ENABLE);
T32_Board_Init();

ICO_Config();

JUTTON_EXTI_Init(gButtonType);

or(s;)

AT32_LEDn_Toggle(LED2);
Delay_ms(gSpeed * DELAY);
AT32_LEDn_Toggle(LED3);
Delay_ms(gSpeed * DELAY);
AT32_LEDn_Toggle(LED4);
Delay ms(gSpeed * DELAY);

Click Debug, it will automatically compile, download and enter Debug mode.

Figure 98. Enter Debug mode

© Example - AT3IZFALS Example/Project/User/manc - Eclgpva I0E
Ble £t Soure Refaqor Nevgate Sewch Broject Run Window bep
® || 4 Debug

[E] AT227415 Exaenple_ATiink Debe

L Project Explorer B =0
amgle.olf

(Suspended : Breakpaint)

= main{) at main.c:146 048000804

UNKexe

13 arm-none-eabigdb

e ATirk Dabog [GDB OpenOCD Oebugging) B

S SONPuRNER S ENiB-0-Wri@BVrispili-Hi-Car
SBUTonType = BUTTON WAKELP;
RCC_A9837erighC LockCad(RCC_APEIPERTPH AFIO, ENSBLE); Derighersi Address  Description
i acc 00015800 M1 Auto Clock Calibration
2t anit()s ADCyL 0w40012400  Analog to digtal converter
#eo_contig(); a2 0w0012800  Anao o digialcomerter
- a0 0x40010000  Atenate function 1O L
SUTTON_EXTE_Init (ghuttonType); % soR 0u40006C04  Backup registers
fortsi) 2 00006400 Controler ares network
§ % can2 020006600 Cortrlir ares network
A732_L0n_Toggle(cEn2); 2 c "
Pty p o i re 00023000 CRC calclaton unt
4732, CEOn,_Toggle(L£03); omaL 00020000 DMA cortroler
Delay_es(gspecd * DEAY); oMAz 00020400 DMA cortroler
AT32.L£0n Toggle(L£04); 2 e 3
Delay_ms (gSpeed * DELAY); o0 bpaong o)
) % fMC Ow0022000  FMC
) %, Ghoa 040010800 General purpose 1O
% 08 0001000 General purpose 10
sifded Use_ruLe asseRr 7. GPIOC 00011000 General purpose 10
> 7. GPIOD 040011400  General purpose 1/0
7, GPIOF 0001100 Genwral purpose 10
% ua 000005400 nter etmgrated cirt
7 na 020005800 ioter etegrated circt &
0
)
Sendté
g - A EPEE O
Debug [GOB OparOXD Debugging] ATUINK e

Note:

section 6 for modification.

ATlink default configuration is as follows. The ATLink.exe path must be the same, otherwise, follow

Figure 99. ATlink default configuration

e e ey

[E] C/C++ Application

[E] C/C++ Attach to Application
[E] C/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
Cif C/C++ Unit

[E] GDB Hardware Debugging

[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging
4 [T] GDB SEGGER J-Link Debugging
(51 AT32F403 Examole Jlink Debua

| Main |35 Debugger
OpenOCD Setup
Start OpenOCD locally

Executable path:

B Startup| & Source| (] Common | 7, SVD Path|

DAOpenOCD\bIMATLINK.exe

Actual executable: D:\OpenOCD\bin\ATLINK.exe

to change it use the global or workspace preferences pages or the project properties page)

[£] GDB Jumper Debugging GDB port: 3333
4[] GDB OpenOCD Debugging Telnet port: 4444
[ ATS27403 Exemple ATlink Debug T ps
[£] AT32F413_Example_ATlink_Debug
5] AT32F415_Example_ATlnk Debug Config options: -5 DAOpenOCD\scripts -f finterface/atlink.cfg -f /target/AT32fdxx.cfg B

Allocate consele for OpenOCD

Allocate console for the telnet connection
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7.5 AT32F403A/407_Example compile and debug

In AT32F403A/407_Example, the chip we use is AT32F403AVGT7, and the board AT-START-
F403A-V1.0.

2. JLink debug (Debug->AT32F403A_407_Example_Jlink_Debug)

Figure 100. JLink debug
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File Edit Navigate Search Project Run Window Help
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35 Debug () Project Explorer 22 0S| ¥ B
55 AT32F403_Example
25 AT32F403A_407_Example
i AT32F413_Example
=5 AT32F415_Example
4= AT32F421 _Example

Click Debug, the project will automatically compile, download and enter Debug mode.

Figure 101. Enter Debug mode
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4. ATLink debug (Debug->AT32F403A_407_Example_ATIlink_Debug)

Figure 102. ATLink debug

File Edit Source Refactor
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Click Debug, it will automatically compile, download and enter Debug mode.

Figure 103. Enter Debug mode
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Note:

ATlink default configuration is as follows. The ATLink.exe path must be the same, otherwise, follow
section 6 for modification.

Figure 104. ATlink default configuration
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[E] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
Cif C/C++ Unit
[E] GDB Hardware Debugging
[€] GDB Jumper Debugging
4[E] GDB OpenQCD Debugging
[T] AT32F403_Example_ATlink_Debug
[E] AT32F413_Example_ATlink_Debug
[E] AT32F415 Example_ATlink Debug
[€] GDB PyOCD Debugging
[E] GDB QEMU Debugging
4[2] GDB SEGGER J-Link Debugging
[1 AT32F403 Example Jlink Debua

oy

Main | %5 Debugger
OpenOCD Setup
[7] Start OpenOCD locally

B Startup| & Source| (] Common | 7, SVD Path|

Executable path:  DAOpenOCD\bIMATLINK.exe

Actual executable: D:\OpenOCD\bin\ATLINK.exe

to change it use the global or workspace preferences pages or the project properties page)

GDE port: 3333 7
Telnet port: 4444

Tel port: 6666

Config options: -5 D\OpenOCD\scripts -f .finterface/atlink.cfg -f ./target/AT32f4xx.cfg -

Allocate console for OpenOCD Allocate console for the telnet connection
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7.6

AT32F421 Example compile and debug

In AT32F421 Example, the chip we use is AT32F421RCT7, and the board AT-START-F421-V1.0.
3. JLink debug (Debug->AT32F421_Example_Jlink_Debug)

Figure 105. JLink debug

R |[%][®] |4 oebus

15 Debug {5 Project Explorer 23
1% AT32F403_Example
1= AT32F403A_407_Example
» = AT32F413_Example
) 15 AT32F415_Example
4,5 AT32F421_Example
» 4% Binaries

> Bl Includes

> (= Debug
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> (= Libraries
> 4= Project

» (= SVD

W

[c] AT32F421_Example_Jlink Debug v

E%le v =0

Click Debug, the project will automatically compile, download and enter Debug mode.

Figure 106. Enter Debug mode
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5. ATLink debug (Debug->AT32F421_Example_ATIlink_Debug)

Figure 107. ATLink debug
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Click Debug, it will automatically compile, download and enter Debug mode.

Figure 108. Enter Debug mode
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Note:

Figure 109. ATlink default configuration

ATlink default configuration is as follows. The ATLink.exe path must be the same, otherwise, follow
section 6 for modification.

[E] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
Cif C/C++ Unit
[E] GDB Hardware Debugging
[€] GDB Jumper Debugging
4[E] GDB OpenQCD Debugging
[T] AT32F403_Example_ATlink_Debug
[E] AT32F413_Example_ATlink_Debug
[E] AT32F415 Example_ATlink Debug
[€] GDB PyOCD Debugging
[E] GDB QEMU Debugging
4[2] GDB SEGGER J-Link Debugging
[1 AT32F403 Example Jlink Debua

e e At iy

Main | %5 Debugger

B Startup| & Source| (] Common | 7, SVD Path|

Open0CD Setup

Start OpenOCD locally
Executable path:  D:A\OpenOCD\bIMATLINK.exe

Actual executable: D:\OpenOCD\bin\ATLINK.exe

GDB port: 3333
Telnet port: 4444
Tel port: 6666

Config options: -5 D\OpenOCD\scripts -f .finterface/atlink.cfg -f ./target/AT32f4xx.cfg

Allocate console for OpenOCD

to change it use the global or workspace preferences pages or the project properties page)

Allocate console for the telnet connection
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