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1. Development environment

Development boards: GD32 MCU boards

Hardware Debugger: J-Link V9/V10 or GD-Link

Operating system: WIN7 64-bit OS

IDE: eclipse-embedcpp-2021-03-R-win32-x86_64

Cross toolchains: xpack-arm-none-eabi-gcc-10.2.1-1.1-win32-x64

Build Tools: gnu-mcu-eclipse-windows-build-tools-2.12-20190422-1053-win64
GDB server; OpenOCD / J-Link GDB Server CL V7.54b
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2. Project development

2.1. New project

Open Eclipse, LAUCH eclipse-workspace. Under "File->New" option, uesr can choose to
create a new C/C++ Project and select C Managed Build option.

Figure 2-1. New ARM C project

= cclipse-workspace - Eclipse IDE
Edit Source Refactor MNavigate Search Project Run Window Help
New Alt+Shift+M » | 55 Makefile Project with Existing Code
Cpen File... l [t C/C++ Project l
[, Open Projects from File System... ™ Project... -
. [ Create a new C or C++ project i
T ' Convert to a C/C++ Autotools Project
Close Editor Ctrl+W Convert to a C/C++ Project (Adds C/C++ Natu
Close All Editors Ctrl+Shift+W | &% Source Folder
Save Ctrl+S (4 Folder
Cave As. ¢/ Source File
Save Al Ctrl+shiftss | Header File
Revert % File from Template
(& Class
Move...
Rename... F2 D
&' Refresh F5 | Other..
Convert Line Delimiters To 3
Print... Ctrl+P
e Import..
&y Export.
Properties Alt+Enter
Switch Workspace 3
Restart
Exit T = = =
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Figure 2-2. Select C Managed Build
= Mew C/C++ Project =R G

Templates for Mew C/C++ Project

»

CMake A C Project build using the COT's managed build
Ma LCE SJ".‘SE‘E.'H.
Meson

A ] c € Managed Build
‘; c.?

m

C++ Managed Build
E{C':' A C++ Project build using the COT's managed build

sysfer.

CMake Project 3
A CMalke project with a Hello World executable to get
starfed.

Empty or Existing CMake Project
Create a CMalke project with no files. Can be used fo
create one over existing content.

1| o - | 3

3 . e

Enter the “Project name” and configure the project type. For convenience, it is recommended
to put the project in the FW directory. The compilation chain is selected as ARM Cross GCC.
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Figure 2-3. Create new ARM project name and select project storage path

3 ==
-
C Project —

1, Directory with specified name already exists.

Project name: Project

[] Use default location

Location: Fieclipse-workspace\GD32F10x_Firmware_Library_V2.2.1\Template\Eclipse_project Browse...

Choaose file system: |default -

Project type: Toaolchains:

» = GNU Autotools [ Arm Cross GCC ]
4 (=, Executable Cross GCC

lﬂ Empty Project l MinGW GCC
Hello World ANSI C Project RISC-V Cross GCC

Helle World Arm C Project
Helle World RISC-V C Project
ADUCM36x CfC++ 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
STM32F0xx C/C++ Project
STM32F1xx C/C++ Project
STM32F2xx C/C++ Project
STM32F3xx C/C++ Project
STM32Fdcx C/C++ Project
® STM32F7xx C/C++ Project
> = Shared Library
» = Static Library
» = Makefile project

®

® ¢ @@ ¢ e e®O P OE®@®

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

?\' = Back ”l Next = Finish

If the Eclipse IDE has set the ARM Toolchains Path correctly, the path will be automatically
selected here. If the Eclipse IDE has not set the ARM Toolchains Path, user can also select
the absolute path to the ARM Toolchains here.

10
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Figure 2-4. Select ARM cross toolchain path

[ =

= e

GNU Arm Cross Toolchain

Select the toolchain and configure path

Toolchain name: xPack GNU Arm Embedded GCC (arm-none-eabi-gcc)

-

IToolchainpath: ${eclipse_homeP\eclipse_toolchain\xpack-arm-none-eabi-gece-10.2.1-1.1\bin ] ’Brcrwse...l

':?:' Next = Finish ] [ Cancel

Click "Finish" until the display interface is shown in Figure 2-5

. Project perspective. At this
point, the establishment of the Project is completed.

Figure 2-5. Project perspective

= eclipse-workspace - Eclipse IDE

ST
File Edit Source Refactor Navigate Search Project Run Window Help
i & - |-G @ BT~ H-0-C- G- @O 5~ Bidgiu|
- - - | Q E |
DProje.. 2T O =0 %0% @B f@d = O
55 7 & s 3
415 Project (in Eclipse_j

There is no active editor that
a il Includes

provides an outline.
> @ Eifeclipsefecli
> (B Eifeclipsefecli
s (= Exfeclipsefecli

[2! Problems 2 %] Tasks B Console (O Properties 7 § =0
0 items
Description =

Resource Path Location Type

4 [ b

&5 Project

|

11
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2.2. New project folder and add files
2.2.1. Ceate folders and add files manually

Right-click the project name and select “new->Folder”.

Figure 2-6. New project folder

4 il In
@
@
@

4= Proje—

PO

New

Go Into

Open in Mew Window
Show In

Show in Local Terminal

Copy
Paste
Delete
Source
Move...

Rename...

7 Import..

9 Project...

" File

“_ File from Template

Ctrl+C
Ctrl+V

Delete

F2

4

3

(& Class

"

h Header File
¢/ Source File
&% Source Folder

[E] C/C++ Project
[&] Convertto a C/C++ Project (Adds C/C++ Nature)
=t

7 Example..

!

il

el o B

Create a virtual folder “Peripherals”.

12
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Figure 2-7. New virtual sub-folder
= Mew Folder [E=REERT X

Folder L

S
/
Create a new folder resource. / /

Enter or select the parent folder:

Project

=
> =% Project

{ Folder name: Peripherals 1

() [= Use default location
l @ [py Folder is not located in the file system (Virtual Folder) l
(0) [k Link to alternate location (Linked Folder)

Browse... Variables...

default
@' Finish l ’ Cancel

Create the Application, CMSIS, Doc, Ld, Startup and Utilities folders in the same way.

13



GigaDevice

ANO041

GD32 ARM MCU Eclipse development tutorial for Windows

Figure 2-8. ARM project view

= eclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate Sea

|='<j - | @ - % - _I]-I{l T’ﬁ - Elil? |
5 Project Explorer &3 = O
& 7 8

4% Project (in Eclipse_project)

4 5l Includes
- (18 E:feclipse/eclipse_toolchain/xpa
- ([= E:feclipse/eclipse_toolchain/xpa
- (18 E:feclipse/eclipse_toolchain/xpa

- 2y Application

. G CMSIS

» oy Doc

» 7y Ld

: &gy Peripherals

» [ofy Startup
- gy Utilities

Right-click “Application” and select the “Import” option to import the file.

14
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Figure 2-9. Add files

2= Project (in Eclipse_project)
4 [l Includes
- (5! E:feclipse/eclipse_toolchain/xpa
- ([=! E:feclipse/eclipse_toolchain/xpa
; eclipse_toalchain/xpa
Applig-=
g cmsu_he‘““ '
- & Dac Go Into
gy Ld Cpen in New Window
CGaPeriel g n Alt+Shift+W »
" (@ Startu Show in Local Terminal r
» (2 Utilitie
2 Copy Ctrl+C
Paste Cirl+V
K Delete Delete
Source 4
Mowve...
Rename... F2
ﬂ iy Import.. l W
B Exp::urt...
Build Project
Refresh F3

Import select “File System”. Select the path of the file to be imported, and tick the file to be
imported.

15
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Figure 2-10. Select files to be imported

= ITMpoTt = |
[ Project Explorer &2
o =% Project (in Eclipse_prd| | Import resources from the local file system into an existing project. H

4 5l Includes
> (= Eifeclipse/eclipst
» (£ Eifeclipsefeclipst

> (1= Eifeclipse/eclips *

4 [= General o
> [y CW ‘@4 Archive File

» By Doc % Existing Projects into Workspace

e

> (73 Peripherals 1 Preferences b

Select an import wizard:

»

m

> [y Startup [Z} Projects from Folder or Archive
> B Utilities > = C/C++
> = Git
(== Install ==

> _ — -

16
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Figure 2-11. Import files to the Application folder

= Import L [T S
File system (==
Import resources from the local file system. LI_/J,

IFrom directory: Fleclipse-workspace\GD32F10x Firmware Library V2.2.1\Examples\GPIO\Running led vl[ Browse... ]

»

6] gd32f10x it
[C] [€) gd3zf1ox_ith

L [c| gd32fiox libopth
ﬂ main.c

[T [£) main.h

[ = Running_led

m

=l readme.txt

O
.| systick.c
&

[l swstick h X
Filter Types... l [ Select All l l Deselect All
Into folder: Project/Application
Options

[] Overwrite existing resources without warning

[7] Create top-level folder

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT_LOC -

?\ Next = [ Finish ] l Cancel ]

In the same way, import the required files into the “CMSIS”, “Doc”, “Ld”, “Peripherals”, “Startup”
and “Utilities” folders.

17
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Figure 2-12. Import files to the CMSIS folder

‘= Import = [ T
File system ==
Import resources from the local file system, L’f .-’A

IFrom directory: F\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Firmware\CMSIS\GD\GD32F10x\Source  ~ I Browse...

> [M] = Source €] system_gd32f10x.c ‘
I Filter Types... ] I Select All ] I Deselect All
Into folder: Project/CMSIS
Options

[[] Overwrite existing resources without warning

[] Create top-level folder

== Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT_LOC -

® Next = [ Finish ] [ Cancel

Figure 2-13. Import files to the Doc folder

&= Import =T ]|
File system [
Import resources from the local file system. LH_/A

From directory: F\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Examples\GPIO\Running_led Browse... ]

= Running_led [ [§ gd32f10x ith N
[C] [£] gd32f10x_libopth -
[T [€] main.c
7] [c] mainh
El

[ [l sustick.c i

readme.txt

Filter Types... ] ’ Select All l [ Deselect All

Into folder: Project/Doc

Options

[T Overwrite existing resources without warning

[7] Create top-level folder

<= Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT_LOC -

?\ MNext = [ Finish ] [ Cancel l

18
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Figure 2-14. Import files to the LD folder

l= Import SRR
File system —
Import resources from the local file system. L‘f XA
lFrom directory: Fleclipse-workspace\GD32F10x_Firmware_Library_V2.2.1\Firmware\CMSIS\GD\GD 32F10x\Source\GCC v” Browse... ]
™
& GCC | gd32f10x flash.ld e
[T [8) startup_gd32f10x_cl.S L
[T [$) startup_gd32f10x_hd.S 1
[mRE] startup_gd32f10x_md.§
[ I P T 1. T 7y W b/
Filter Types... ] [ Select All ] [ Deselect All
Into folder: Project/Ld
Options

[] Overwrite existing resources without warning

[[] Create top-level folder

Create links in workspace
Create virtual folders

Create link locations relative to: |[PROJECT_LOC -

® Next = [ Finish ] [ Cancel

19
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Figure 2-15. Import files to the Peripherals folder

< Import T )
File system —
Import resources from the local file system. Lf_/‘.

IFrom directory: H\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Firmware\GD32F10x_standard_peripheral\Source = I Browse... ]

(= Source [g gd32f10x_adc.c
[£] gd32f10x_bkp.c
[€] gd32f10x_can.c

[ gd32f10x_cre.c

[£] gd32f10x_dac.c
[£] gd32f10x_dbg.c
[£] gd32f10x_dma.c
[¥] [€l ad32f10x enet.c -

[ | »

Filter Types... Select All Deselect All
Into folder: Project/Peripherals

Options

[] Overwrite existing resources without warning

[[] Create top-level folder

<= Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT_LOC -

@ Next = [ Finish J ’ Cancel

20
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Figure 2-16. Import files to the Startup folder

% Import

= T )

File system

Import resources from the local file system.

-l

l:rom directory: \eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Firmware\CMSIS\GD\GD32F10x\Source\GCC vl[ Browse... ]

= GCC [C] |7 gd32f10x flash.ld
startup_gd32f10x_cl.S
[T [$] startup_gd32f10x_hd.5
[T [8] startup_gd32f10x_md.S
[T [§) startup_gd32f10x_xd.S

»

m

Filter Types... ] I Select All ] I Deselect All

Into folder: Project/Startup

Options
[[] Overwrite existing resources without warning

[] Create top-level folder

|| Create links in workspace
Create virtual folders

Create link locations relative to: |[PROJECT_LOC -

Browse...

(‘?j' = Back Mext = Finish

|

Cancel

21
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Figure 2-17. Import files to the Utilities folder
(=l

[= Import

File system —
/

Import resources from the local file system. 'd
From directory: F\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Utllities Browse...
> (= Utilities 6] gd32f10x_eval.c
|| g gd32f10x_eval.h
[ [g gd32f10x_led_eval.c
[C] [£] gd32f10x_led_eval.h
Filter Types... ] l Select All ] l Deselect All ]
Into folder: Project/Utilities
Options

[T Overwrite existing resources without warning

[[] Create top-level folder

== Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PRCOJECT_LOC -

@ Mext = Finish ] l Cancel
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2.2.2.

Figure 2-18. Final ARM project view

‘i eclipse-workspace - Project/Application/main.c - Eclipse IDE

y Vol

> [gh main.c

> gy systick.c

> [ gd32f10x_pmu.c

> [ gd32flx_reu.c

> [ gd32flix_rtc.c

> [ gd32f10x_sdio.c

> [§ gd32f10x_spi.c

b @ gd32f10x timer.c
> [ gd32fl0x_usart.c
> [ gd32fl0x wwdgt.c

4 [7p Startup

> |§ startup_gd32f10x_cl.S

4 (3 Utilities

> [ gd32fl0x_eval.c

i | r

File Edit Source Refactor Navigate Search Project Run Window Help
v R v r ST @ O L ®mE [=] wu | v 5l -
bt | e L] = B 9 = L
I§5 Project Explorer E3 = B  [€ mainc 2 = 0
B 7 § 28 WARRANTIES OF MERCHANTABILITY AND FITNESS A
< Protect fin Ecl ) | 29 IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
415 Praject (in Eclipse_project) “ 3@ INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
4 il Includes 31 NOT LTMITED TO, PROCUREMENT OF SUBSTTTUTE GOODS OR SERVICES;
> B Ev/eclipsefedlipse_toolchain/ 32 PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
B Evec inse toolchai 33 WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NE OTHERWISE )
g /eclipsefeclipse_toolchain/ 34 ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF A THE POSSIBILI
> @ E:feclipse/eclipse_toolchainy| 35 OF SUCH DAMAGE.
4 (77 Application ?‘E "/
. 37
> g gd32f10xitc 3055 #include "gd32fl8x.h”

o

39 #include "gd32flex eval.h”
48 #include "systick.h”
41 #include <stdioc.h>

> 2y CMSIS 42
4 7y Doc 432 /*] F
[ readme.txt = main function
Ld 45 none
= a6 none
T gd32f10x flash.ld 47 none
4 (77 Peripherals 48
499 int i id
> | gd32f10x_adcc 50 ;n main(void)
> [ gd32fl0x_bkp.c 51 systick_config();
> [§ gd32fi0x_can.e 52 gd_eval led init(LEDZ);
d33F10, 53 gd_eval_led_init(LED3);
>l g _cre.c 54 gd_eval_led_init(LEDA); =
> [ gd32f10x_dac.c 55 gd_eval led_init(LED5);
3 d32f10x dbg.c =l 36
- gdszflo d ; 7 while(1){
g @ £l x_dma.c 58 /* turn on led2, turn off leds */
> @ gd32f10x_enet.c 59 gd_eval led on(LEDZ);
N @ gd32f10x_exmec.c 68 gd_eval_led_off(LEDS);
d39F10x exti 61 delay ims(1668);
> g g *_EXU.C 62 /* turn on led3, turn off led2 */
> | gd32f10x_fmec.c 63 gd_eval_led on(LED3);
5 @ gd32f10x_fwdgt.c 64 gd_eval led off(LED2);
. 65 delay_ims(1868); b
4 @ gd32f10x_gpio.c 66 /* turn on led4, turn off led3 */
> [ gd32fl0x_i2e.c 67 gd eval led on(LED4);
> 8 gd32f10x_misc.c 63 gd_eval_led_off(LED3);
69 delay 1ms(1880); -

4 | 1

[*] Problems &2 ¥ Tasks & Conscle [ Properties

0 items
=
Path

Description Resource

Location Type

Ceate folders and add files by “Refresh”

In addition to the above-mentioned method of creating folders and importing corresponding
files manually, user can also put the files that need to be imported together with its folders in
the folder at the same level as the created .cproject file. In the Eclipse IDE, right-click the
project name and select “Refresh” to import the folders and files into the project directly.
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Figure 2-19. Project folder structure

r=T0 3

| settings
. Debug
, gd_libs
| inc
. ldscripts
| src
|=| .cproject
E| .project

—_

| readme.iut

Figure 2-20. Refresh the project

il | & B % | & |
{5 Project Explorer 3 BES Y § = O 15
& gd32f10 :
o . Mew 3
4 [ Project |
o Go Into
* 5%, Binari
> [ Inclug Open in New Window
i Applic Show In Alt+Shift+W »
> ey CMSI Show in Local Terminal ]
> 2= Debu
. & Doc [5 Copy Ctrl+C
&y Ld Paste Ctrl+V
» Ey newlilf 3 Delete Delete
» &gy Periph Source 3
ey Startu Move...
» (2 Utilitie Rename.. £2
» =% Project_F
fxy Import..
iy Export.
Build Project
Clean Project
_ E
Close Project
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Figure 2-21. Project structure in Eclipse IDE

File Edit Source Refactor MNavigate Search Project Ry
i | - & *&: @ |
5 Project Explorer &3 0% %Y § < 4
4% gd32f10x_example

44 Binaries

- i Includes

- 2= Debug

- = gd_libs

2= inc

- = |dscripts

= sre

=| readme.txt

Note: The files and folders created in the "Refresh" method are all real, and once a file is
deleted in the Eclipse IDE, the file will be deleted from the disk directly.

2.3. Project configurations

Right-click the project and select the “Properties” option to open it.
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Figure 2-22. Project properties configurations
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4|5 Project (in Eclipse_project)
a il Incl

MNew

Go Into

Open in Mew Window
Show In

Show in Local Terminal

Copy
Paste

Delete
Source
Move...

Rename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Project

35 OF SUCH ([
*

Alt+Shift+W »
>

Ctrl+C
Ctrl+V
Delete

3

F2

F5

Build Targets

Index

Build Configurations

Profiling Tools
Run As

Debug As
Profile As

Restore from Local History...

Run C/C++ Code Analysis

Team
Compare With
Validate

Configure

Source

1.

Properties ]

Open Properties Dialog l
3

»

*¥ ¥ ¥ ¥

Alt+Enter

Target Processor option configuration

"C/C++ Build->Settings->Tool Settings->Target Processor" option configurations:

According to the core of the target chip, select cortex-m3, cortex-m4, cortex-m23 or cortex-

m33. In this guide, select cortex-m3.
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Figure 2-23. Target Processor configuration

‘= Properties for Project

type filter text
> Resource
Builders
IA C/C++ Build

Build Variables

Environment
Logging
Toaol Chain Editor
» CfC++ General
Linux Tools Path
> MCU
Project Matures
Project References
Run/Debug Settings
Task Repository
Task Tags
> Validation
WikiText

Settings

Configuration: ’Debug [ Active ]

"] I Manage Confi

gurations...l

& Tool Settings | % Toolchains | H Devicesl [ Container Settings | # Build Stepsl

| I (R

I &:: Target Processor I
(2 Optimization
(5 Warnings
(8 Debugging
4 5 GNU Arm Cross Assembler
(2 Preprocessor
2 Includes
22 Warnings
2 Miscellaneous
4 5 GNU Arm Cross C Compiler
(% Preprocessor
(2 Includes
22 Optimization
2 Warnings
@
4 5 GNU Arm Cross C Linker
(# General
(2 Libraries
2 Miscellaneous
4 %5 GNU Arm Cross Create Flash Image
(2 General
4 5 GNU Arm Cross Print Size
#2 General

Miscellaneous

Arm family (-mcpu) | cortex-m3 I
Architecture (-march) |Toolchain default

Instruction set IThumb (-mthumb)

[ Thumb interwork (-mthumb-interwork)

Endianness lToolchain default

Toolchain default

Toolchain default

m

Unaligned access

IToolchain default

[ TrustZone (-mcmse)

Toolchain default
Toolchain default
Toolchain default

Enabled (+simd)

Strict align (-mstrict-align)

Other target flags

Generic (-mcpu=generic)

Small (-memodel=small)

Apply and Close] [

Cancel

Optimization option configuration

Configure the optimization level in the "C/C++ Build->Settings->Tool Settings->Optimization"
option, with options -00, -01, -02, -03, -Os, -Ofast, -Og.
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Figure 2-24. Optimization configuration

= Properties for Project

type filter text

> Resource
Builders
Build Variables

Environment

| ogging
ool Chain Editor

> CfC++ General
Linux Tools Path
> MCU
Project Natures

Project References
Run/Debug Settings
Task Repository
Task Tags

> Validation
WikiText

Settings

Configuration: IDebug [ Active ]

'] [Manage Configurations...

% Tool Settings | B3 Toolchains | {8 De'uicesl [ Container Settings | 4 Build Steps | I

Target Processor

¥ Optimization

Warnings

(2 Debugging

4 3 GNU Arm Cross Assembler
(2 Preprocessor
(2 Includes
(# Warnings
2 Miscellaneous

4 By GNU Arm Cross C Compiler
(2 Preprocessor
(2 Includes
(# Optimization
# Warnings
2 Miscellaneous

4 8 GNU Arm Cross C Linker
# General
# Libraries
(# Miscellaneous

# General
4 By GNU Arm Cross Print Size
# General

Optimization Level

Optimize size (-Os)

4 By GNU Arm Cross Create Flash Image

Message length (-fmessage-length=0)

[¥]'char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

[T No common unitialized (-fno-common)
[T Do not inline functions (-fno-inline-functions)

[[] Assume freestanding environment (-ffreestandin

[7] Disable builtin (-fno-builtin)

[[]single precision constants {-fsingle-precision-co

[[] Position independent code (-fPIC)

[ Link-time optimizer (-flto)

[ Disable loop invariant move (-fno-move-loop-in

Other optimization flags

m

Apply and Close] ’ Cancel

2.3.3. GNU Arm Cross C Compiler configuration

Configure Cross C compilation options in the "C/C++ Build->Settings->Tool Settings->GNU

Arm Cross C Compiler" option.

In this guide, add USE_STDPERIPH_DRIVER and GD32F10X_CL pre-compiled macros in
the “Preprocessor->Defined symbols’ option.
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Figure 2-25. GNU Arm Cross C Compiler -> Preprocessor configuration

= Properties for Project S s - — - - — B |
type filter text Settings - v &
> Resource i
Builde =
4 C/C++ Build Configuration: IDebug [ Active ] v] lManage Conﬁguralions...]

Build Variables
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Logging &) Tool Settings | %) Toolchains | [ 1 Deuicesl [0 Container Settings | # Build Stepsl 2] [

@ Target Processor [[1Do not search system directories (-nostdinc)
Tool Chain Editor
> C/C++ General (8 Warnings

Linux Tools Path (8 Debugging

> MCU DERIP o o
4 ) GNU Arm Cross Assembler
GD32F10%_CL

(2 Preprocessor
(2 Includes
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(# Optimization [ClPreprocess anly (-E)

8a 8 il 8

Project Natures

Project References
Run/Debug Settings
Task Repository
Task Tags

> Validation
WikiText (& Includes

(2 Optimization

m

2 Miscellaneous

(% Warnings
(2 Miscellaneous
4 ) GNU Arm Cross C Linker
% General
(2 Libraries

Undefined symbols (-U) &)

2 Miscellaneous

4 [ GNU Arm Cross Create Flash Image
(# General

4 %3 GNU Arm Cross Print Size
(& General

a 1 | » ~

@' [Apply and Close] l Cancel l

Add the header file paths required by the project in the "includes->Include paths" option. Add
in this guide:

"${ProjDirPath}/../../Firmware/CMSIS/GD/GD32F 10x/Include"
"${ProjDirPath}/../../Firmware/CMSIS"
"${ProjDirPath}/../../Firmware/GD32F 10x_standard_peripheral/Include"
"${ProjDirPath}/../../Template"

"${ProjDirPath}/../../Utilities"

Note: The header file path added in this guide is a relative path. User can also add the
absolute path directly here.
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Figure 2-26. GNU Arm Cross C Compiler -> Includes configuration

I$ Properties for Project l g él
type filter text Settings - v 3
» Resource o~
Builders =
la C/C++ Build Configuration: ’Debug [ Active ] v] IManage Conﬁgurations..‘l

Build Variables
Environment

caging & Tool Settings | # Toolchains | o Da'vicesl 0 container Settingsl # Build Stepsl Build Artifac'(l Bing * | "
“

@ Target Processor

Tool Chain Editor Include paths (-I) 22 8 &
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+ C/C++ General i *${ProjDirPath}/../../Firmware/CMSIS/GD/GD32F10x/Include”
Linux Tools Path (2 Warnings "${ProjDirPath}/.././Firmware/CMSIS"
MCU @ Debugging "${ProjDirPath}/../../Firmware/GD32F10x_standard_peripheral/Include”
; a4 83 GNU Arm Cross Assembler "${ProjDirPath}/.././,Template”
Project Natures @ Preprocessor "${ProjDirPath)/.././Utilities” E
Project References (5 Includes

Run/Debug Settings

Task Repasitory (& Miscellaneous
Task Tags

4 B3 GNU Arm Cross C Compiler
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. Preprocessor Include system paths (-isystem) &)
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a 83 GNU Arm Cross C Linker
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# Libraries
& Miscellaneous
4 B GNU Arm Cross Create Flash Image

(= Warnings

# General Include files (-include) £
4 583 GNU Arm Cross Print Size
# General ‘ =
@' Apply and C\ose] [ Cancel I

GNU Arm Cross C Linker configuration

Configure Cross C link options in "C/C++ Build->Settings->Tool Settings->GNU Arm Cross C
Linker".

Add in the "General ->Script files" option:
"${ProjDirPath}/../../Firmware/CMSIS/GD/GD32F10x/Source/GCC/gd32f10x_flash.Id"

The linker script is responsible for telling the linker how to configure memory for the compiled
executable file. The Id script used should conform to the FLASH and SRAM size of the target
chip and the memory configuration required by the customer.

Note: The Id file path added in this guide is a relative path. User can also add the absolute
path directly here.
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Figure 2-27. GNU Arm Cross C Linker -> General configuration

= Properties for Project o [
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> Validation
WikiText

(22 Preprocessor
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4 B3 GNU Arm Cross C Linker
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®

I | * -

[Apply and Clnse] [ Cancel ]

In the “Miscellaneous” option, check “Use newlib-nano” and “Do not use syscalls”. (The code
size can be optimized)
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Figure 2-28. GNU Arm Cross C Linker -> Miscellaneous configuration
‘= Properties for Project [ El |
type filter text Settings - - 8
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=
[[verbose (-v)
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4| 1 | 3
LT [Restore De‘[aults] [ Apply ]
@' [Apply and Closel l Cancel l

Build Steps configuration-generate bin file

In "C/C++ Build->Settings-> Build Steps", user can add commands to generate bin/hex files.

Add in this guide:

arm-none-eabi-objcopy -O binary "Project.elf* "Project.bin"; arm-none-eabi-objdump -D
"Project.elf"> "Project.dump"”

32



ANO041
e GD32 ARM MCU Eclipse development tutorial for Windows

GigaDevice

Figure 2-29. Build Steps configuration
= Troperties Tor Project L e |

type filter text Settings e - 8
> Resource o
4 C/C++ Build Configuration: [Debug [ Active ] v] [Mﬁnage Conﬁgurations”.]
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Environment -
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-
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2.4, Build project

Select “Project->Build Project” to compile the current project.

Note: “Build Project” is to compile the current project, and “Build All” is to compile all
the projects in the current workspace.

Figure 2-30. Build project

= eclipse-workspace - Project/Application/main.c - Eclipse IDE
File Edit Source Refactor MNavigate Search [Project] Run Window Help
- | B o ﬁ > @B % 2] | Open Project M gé h
7 - - F o < | = Close Project
5 Project Explorer 22 [H <"='=l> 7 &8 = 8 | [ Build All Ctrl+B
4|15 Project (in Eclipse_project) Build Configurations r
> [l |HC|UFiESl [ Build Project [hmld Project
[y Application Build Working S&t »
>y CMSIS Clean...
; D . .
by Doc Build Automatically
» [ Ld
» (7 Peripherals Build Targets 3
I » Start
ey Startup C/C++ Index 8
> (7 Utilities
Properties
| EEE————— TR T
gd_eval led on(LED2);
gd_eval_led off(LEDS);
| delay 1ms(1868);

Note: User need to save the current project before compiling each time, otherwise the
compiling is the last project. After modification, in order to ensure the correctness, please
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2.5.1.

clean the project first and then build.

After compiling, it can be seen that the corresponding elf, hex and bin files have been
generated.

Figure 2-31. Build ARM project completed

< eclipse-workspace - Prﬂ‘ect/‘Applicationjmain.c - Eclipse IDE . . . - =10k
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55 [ B 9% int min(void) o SREY
< Project (in Eclipse project o
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» @i Includes 53 gd_eval_led_init(LED3); .
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’ e Doc gd_eval_led on(LEDZ); E ® main(voi
s g U gd_eval_led_off(LED5);
gy Peripherals 61 delay_ims (1000) ; _
. 62 /* turn on led3, turn off ledz
> tifrt.”p 63 gd_eval led on(LED3); i
G Utilities . 24 oA a efriean . . -
BR Problems & Tasks| Bl Console 52 | [F] Properties x| 4B AEAEBI 2 -0 =
CDT Build Console [Project]
make --no-print-directory post-build
arm-none-eabi-objcopy -0 binary "Project.elf” "Praject.bin®; arm-none-eabi-objdump -D "Project.elf” >
"Praject.dump”
Tnvoking: GHU Arm Cross Create Flash Tmage
arm-none-eabi-objcopy -0 ihex "Praject.elf® “Project.hex”
Finished building: Project.hex
Invoking: GNU Arm Cross Print Size
arm-none-eabi-size --format=berkeley "Project.elf”
text data bss dec hex filename
1392 12 2050 3434 d9c Project.elf
Finished building: Project.siz
16:14:37 Build Finished. @ errors, @ warnings. (took 17s.428ms)
Writable Smart Insert 13:1:347 <]

Use J-Link to download and debug the project

Debug configuration interface

In the menu bar, click “Run->Debug Configurations” to enter the Debug configuration interface.
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Figure 2-32. Enter Debug Configuratios interface
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Einighad huilding

Use J-Link GDBServerCL as the GDB Server, and use the GDB tool in the GCC tool chain

as the GDB Client.

Double-click GDB SEGGER J-Link Debugging to create a new set of J-Link configuration

options.

Main tab

Figure 2-33. GDB SEGGER J-Link Debugging-Main tab
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2.5.3.

2.5.4.

In the “Main” tab, select the current project, usually the elf file under the current project will be
added automatically. If not, user can click “Browse” to add the elf file manually.

Note: If user have compiled multiple models before, user need to select the corresponding
executable elf file. For convenience, user can also create a new set of “Debug configuration”
for each chip model.

Debugger tab

In the “Debugger” tab, fill in the device name of the target chip model, which is GD32F107VC
in this guide.

If the J-Link path has been configured correctly when setting up the Eclipse environment, it
will be recognized automatically here. If user have not configured it correctly before, user can
also select the absolute path of J-Link GDBServerCL in the “Executable path” column.

Note: The chip model filled in “Device name” column must be supported by the J-Link driver
which is selected here.

Figure 2-34. GDB SEGGER J-Link Debugging-Debugger tab
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. : pp
[£] GDB OpenOCD Debugging evice name: upported device names
[£] GDB PyOCD Debugging Endianness: @) Little I Big
[©] GDB QEMU Debugging Connection: @ USB S IP (USB serial or IP namefaddress)
4 [t] GDB SEGGER J-Link Debuggir Interface: @ SWD ITAG
[] Project Debug . i ) . .
Initial speed: 7 Auto ") Adaptive @) Fixed 1000 kHz
L Launch Group
GDB port: 2331
SWO port: 2332 [¥] Verify downloads [ Initialize registers on start
Telnet port: 2333 [¥] Local host only [ Silent =
« T 3
Revert Appl
Filter matched 13 of 13 items l cve I l EEY, I
"?:" I Debug I I Close I

SVD Path tab

In the “SVD Path” tab, select the SVD file required by the target chip.
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2.6.

2.6.1.

Figure 2-35. GDB SEGGER J-Link Debugging-SVD Path tab
= Debug Configurations > l 5|

Create, manage, and run configurations

FaExX BY7- Name: Project Debug

type filter text [2] Main %% Debugger | B Startup | B Source | [] Comman |2, SVD Path

[E] C/C++ Application SVD file (used by the peripheral registers viewer: may be .svd.zip)
CfC++ Attach to Applicati : . . . :
g C::C++ c ac . e LPP Ic: on File path: F\eclipse-workspace\GD32F10x_Firmware_Library_V2.2.1\GD32F10x_CLsvd llBrowse...I Variables...
++ Container Launcher

[©] C/C++ Postmortem Debugge
[©] C/C++ Remote Application
Cif CfC++ Unit
[©] GDB Hardware Debugging
[©] GDB OpenOCD Debugging
[©] GDB PyOCD Debugging
[©] GDB QEMU Debugging

4 [t] GDB SEGGER J-Link Debuggir

[©] Project Debug

@ Launch Group

< 1 2

Filter matched 13 of 13 items [ Revert I [ Apply ]

'/2\," [ Debug ] [ Close ]

Use GD-Link to download and debug the project

Debug configuration interface

In the menu bar, click “Run->Debug Configurations” to enter the Debug configuration interface.

Figure 2-36. Enter Debug Configuratios interface

= eclipse-workspace - ProjectjApplication/main.c - Eclipse IDE

File Edit Source Refactor MNavigate Search ProjectWindow Help

i | B/ B %o | & v @, RunLastLaunched Ctrl+F11
%% Debug Last Launched F11
5 Project Explorer i3 = O [ maine 52 e e
- G 7 & 49 int main(voi Profile History 3
4 7% Project (in Eclipse_project) ;‘: { systick Profile As >
3 Binaries 52 gd_eval | Profile Configurations...
* [m! Includes 5‘3 SS_EVE}_ i
. o Application ;: gd_:::1_ Run History 3
> 2y CMSIS 56 — 70 PRunAs N
» (= Debug 57 while(1}) Run Configurations...
58 /* 1
>y Doc 59 gd_e Debug History 3
> Ld 60 gd_e 5
> Gy Peripherals 61 d.e_la -
62 /* 4 ebug Configurations...
G Startup 62 /* Debug Configurati
’ 63 gd_d
» [y Utilities o - Breakpoint Types 4
[ Problems & T4 °© Toggle Breakpaint Ctrl+Shift+B

CDT Build Console [f ® Toggle Line Breakpoint
Toggle Watchpoint

make --no-print-d Toggle Method Breakpaint
arm-none-eabi-obj . .
"Project.dump” @ Skip All Breakpoints Ctrl+Alt+B

Remove All Breakpoints
Invoking: GNU Arm

arm-none-eabi-obj % External Tools >
Einizhed hiilding

Use OpenOCD as the GDB Server, and use the GDB tool in the GCC tool chain as the GDB
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2.6.2.

2.6.3.

Client.

Double-click GDB OpenOCD Debugging to create a new set of OpenOCD configuration
options.

Main tab

Figure 2-37. GDB OpenOCD Debugging-Main tab

- . T
= Debug Conﬂguratlﬂ']s il - - - -

Create, manage, and run configurations

FoER BT -

type filter text

Mame: Project Debug (1)

[El Main| % Debugger| b+ Startup - Source | [ Common| %, SVD Path
[€] C/C++ Application o PO
[T] C/C++ Attach to Application
[€] €/C++ Container Launcher Project
[€] C/C++ Postmortem Debugger C/C++ Application:
[€] C/C++ Remote Application
Cif C/C++ Unit
[£] GDB Hardware Debugging Variables... ‘ ISearch Project...l I Browse... ‘

4[c]| GDB OpenOCD Debugging

[t ] Project Debug (1)
[£] GDB PyOCD Debugging Build Configuration: |Select Automatically VI
[£] GDB QEMU Debugging

Debug)\Project.elf

Build (if required) before launching

. . ~) Enable auto build ") Disable auto build

4 [t] GDB SEGGER J-Link Debugging 7 Use raleren caihTE T —

[€] Project_RISCV Debug

[€] Project Debug

& Launch Group

4 i 3 _
Filter matched 15 of 16 items Revert Apply
(?;. [ Debug l I Close ‘

In the “Main” tab, select the current project, usually the elf file under the current project will be
added automatically. If not, user can click “Browse” to add the elf file manually.

Note: If user have compiled multiple models before, user need to select the corresponding
executable elf file. For convenience, user can also create a new set of “Debug configuration”
for each chip model.

Debugger tab

If the OpenOCD path has been configured correctly when setting up the Eclipse environment,
it will be recognized automatically here. If user have not configured it correctly before, user
can also select the absolute path of OpenOCD in the “Executable path” column.

In the “Config options” column, fill in the cfg file used. In this guide:
-f ${eclipse_home}\eclipse_toolchain\OpenOCD\scripts\target\openocd_gdlink_gd32f10x.cfg

The cfg file of OpenOCD provides information such as debugger, debugging protocol, target
chip identification and target chip programming algorithm selection.
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Figure 2-38. GDB OpenOCD Debugging-Debugger tab

o —
‘= Debug Configurations ‘ - - - a—

Create, manage, and run configurations

" FeRX B Y-

type filter text

Name: Praoject Debug (1)

El Main | %5 Debugger| I+ Startup | &~ Source| [T Common | 2, SVD Path
[E] C/C++ Application Open0CD Setup

[E] C/C++ Attach to Application Start OpenOCD locally

[E] C/C++ Container Launcher
[E] C/C++ Pastmortem Debugger Executable path:  ${openocd_path}/${openocd_executable}

[E] C/C++ Remote Application

Variables...
Cif C/C++ Unit

(to change it use the global or workspace preferences pages or the project properties page)
[t] GDB Hardware Debugging
GDB port: 3333

Actual executable: EeclipseV\eclipse_toolchain\OpenOCD\bin/openocd.exe

m

4[] GDB OpenOCD Debugging
[€] Project Debug (1) Telnet port: 4444
[E] GDB PyOCD Debugging
[€] GDB QEMU Debugging -
4 [E] GDB SEGGER J-Link Debugging [CD"‘“Q options: -f ${e:\ipseﬁhome}\eclipseﬁtou\:hain\OpenOCD\scr’ipts\target\openocdigdlini-cigdﬂflﬂx‘dg I e
[€] Project RISCV Debug
[E] Project Debug
& Launch Group

Tel port: 6666

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name:  ${cross_prefixigdb${cross_suffix}

Actual executable: arm-none-eabi-gdb

Filter matched 15 of 16 items [ Revert I [ Apply I
@ [ Debug ] l Close ]

2.6.4. SVD Path tab

In the “SVD Path” tab, select the SVD file required by the target chip.

Figure 2-39. GDB OpenOCD Debugging-SVD Path tab

= Debug Configurations

Create, manage, and run configurations

i FeRRX| BT -

type filter text

MName: Project Debug (1)

[l Main | %5 Debugger | b+ Startup | & Source | ] Common | &, SVD Path

[€] C/C++ Application i SVD file (used by the peripheral registers viewer; may be .svd.zip)
Y pernp 9 y P.
[E] C/C++ Attach to Application . . . . :
File path: Fheclipse-workspace\GD32F10x_Firmware_Library V2.2.1\GD32F10x_CL.s M [ ariables...
[£] C/C++ Container Launcher = " P R -

[E] C/C++ Postmaortem Debugge| =
[E] ©/C++ Remote Application
Cif C/C++ Unit
[t] GDB Hardware Debugging |
4 [c| GDB OpenOCD Debugging
[] Project Debug (1)
[£] GDB PyOCD Debugging

i anD ACRALL Ninbimmdioe
4 | (1] 2

Filter matched 15 of 16 items l Revert H Apply |

@' l Debug I [ Close ]

2.7. Debug interface

After the debug configurations is completed, click “Debug” to enter the Debug perspective.
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Figure 2-40. Enter Debug perspective -1
v SR X

‘= Debug Configurations

Create, manage, and run configurations

PR B Y -

type filter text

Name: Project Debug

[El Main %5 Debugger | B+ Startup | B Source| [T] Commeon| %, SVD Path

C/C++ Application - =
C/C++ Attach to Applicatic
C/C++ Container Launche
C/C++ Postmortem Debug

C/C++ Remote Applicatiol
Cii C/C++ Unit

GDB Hardware Debuggine
GDB OpenOCD Debuggin:

Load Symbols and Executable
[¥] Load symbols
@ Use project binary: Project.elf

m,

. @) Use file: Workspace... | | File System...
GDB PyOCD Debugging
GDB QEMU Debugging Symbols offset (hex): A
4 [c| GDB SEGGER J-Link Debug Load executable
[c] Project Debug @ Use project binary:  Project.elf
& Launch Group
() Use file: Workspace... | | File System...
Executable offset (hex):
<[ . 1 ;
o] r
R Appl
Filter matched 13 of 13 items ’ svert ] ’ BB ]
@' [ Debug "’ Close ]
Switch to Debug perspective.
Figure 2-41. Enter Debug perspective -2
r
= Confirm Perspective Switch ﬁ

This kind of launch is configured to open the Debug perspective when it
suspends.

This Debug perspective supports application debugging by providing views
for displaying the debug stack, variables and breakpoints.

Switch to this perspective?

[[1Remember my decision

Switch MNo
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Figure 2-42. Debug perspective

S sclipse-workspace - Project/Application/main.c - Edljpse IDE

GigaDevice

2.7.1.

File Edit
9 -

Bz = 0O
BS Y 8
4125 Project (in £
> ¢ Binaries
> ) Includes
G Applicati
> Gy CMSIS
> = Debug
g Doc
G Ld
Gy Peripher
> G Startup
> (g Utilities

Source

| & D% e

Refactor Navigate Search Project Run

IS N

Window Help

4 Debug 2
4 [T] Project Debug [GDB SEGGER J-Link Debugging]
4 78 Project.elf
4 % Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:51 0x80003f4
 JlinkGDBServerCLexe
5 arm-none-eabi-gdb
s Semihosting and SWV

44 main function
[in] nene
[out] none
none
.y

int main(void)

systick_config();

gd_eval_led_init(LED2);
gd_eval_led_init(LED3);|
gd_eval led init(LED4);
gd_eval_led_init(LEDS);

while(1){
/* turn on led2, turn off leds */
gd_eval_led_on(LED2);

Vmd ~LL71ERSY.

el

7|

G Console 32 1i!i Registers 2] Prablems (3 Executables [} Debugger Console [] Memory ] |

Project Debug [GDB SEGGER J-Link Debugging]
SEGGER J-Link GDB Server V7.54b Command Line Version

JLinkARM.d11 V7.54b (DLL compiled Sep 14 2821 16:11:46)

Command line: -if swd -device GD32F187VC -endian little -speed 1808
----- GDB Server start settings-----
GDBInit file: none
GDB Server Listening port: 2331
SWO raw output listening port: 2332
Terminal 1/0 port: 2333

| & -0~ U-®™E &~

Q g BE
ERVE-NEA =g
4 e 2

=01 B 8

Type

O%lir 3 =8

Name

(]

-port 2331 -swoport 2332 -telnetport 2333 -vd -ir -localhostonly 1 -

Accept remote cennection:
Generate logfile:
Verify download:

localhost enly
of f
an

Init regs on start: on
Silent mode: off
Single run mode: an
Target connection timeout:
------ J-Link related settings------
J-Link Host interface:
J-Link script:

J-Link settings file:
------ Target related settings------
Target device:

Target interface:
Tarost intarfars snesd-

4 [ ki m

Smart Insert 53:28

2172

Toolbar introduction

resume

: suspend

: terminate

: step into

: step over

: step out
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2.7.2. Registers view

In the menu bar, select “Window->Show view->Registers” option, open it to view the value of
general-purpose registers.

Figure 2-43. Open Registers view

I= eclipse-workspace - Project/Application/main.c - Eclipse IDE
1 i |
File Edit Source Refactor MNavigate Search Project Rurl Window | 'elp
mifhe | & D% e |00 @& 22 2| H  NewWindow L-®s 5 - Pl v & <
Editor 3
B ez [2]8 4 Debug 2 Appearance 3 g | i
5 5 W &  4[c]Project Debug [GDB SEGGER J-Link Debu I Show View I + | ®g  Breakpoints Alt+5Shift+Q, B
475 Project (in 4 [ Project.elf Perspective v | Bl Console Alt+Shift+Q, C
’ﬁ'? Binaries 4 @ Thread #1 57005 (Suspended : Brea 45 Debug
; = - : Mavigation »
> il Includes = main() at main.c:51 0x80003f4 G} Debugger Console
> By Applicati s JLinkGDBServerCLexe Preferences E Debug Sources
> Gy CMSIS s arm-none-eabi-gdb .
Deb 2= Disassembly
> ebu
g D s [ mainc ¥ [E] main( at main.c:51 0x80003f4 &1 Error Log Alt+Shift+Q, L
» oc . -
- g Ld 47 Aretval none {2 Executables
48 */ .
> ¢y Peripher | 492 int main(void) ' Expressions
> gy Startup . . 0 Memory
e systick_config();
> [ Utilities gd_eval led init(LED2); @ Memory Browser
gd_eval_led init(LED3); B, Modules
gd_eval led init(LED4); o= - -
gd_eval led init(LEDS); g5 Cutline Alt+Shift+Q, O
%, Peripherals
Whlliﬂlaim on led2, turn off ledS */ |._ Problems Alt+ Shift+Q, X
gd_eval_led_on(LEDZ); =g Progress
gd_eval_led_off(LEDS); 2 | Project Explorer
4
B Console i 1} Registers [2 Problems (3 Executables G} Debugge: S Signals
Project Debug [GDB SEGGER J-Link Debugging] 52 | Templates
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Figure 2-44. Registers view

it Registers I = | et 8 = O

MName Value
it v 0x8000000 (Hex)
il 0xB000000 (Hex)
i r2 0xa0000000 (Hex)
1 r3 0xB000175 (Hex)
1 rd 0x2000060¢c (Hex)
1 rs 0x20000664 (Hex)
) 0x20000664 (Hex)
it 7 Ox4B84c0440 (Hex)
i r8 0x185690 (Hex)
it r9 Oxc1436 (Hex)
1 r10 0x2180634 (Hex)
1 el 0x40902612 (Hex)
1 r12 0x20000590 (Hex)
i sp 0x20002000 (Hex)
i I 0xB00022f (Hex)
i pe 0x80003f4 (Hex)
14 xpsr 0x61000000 (Hex)
it msp OxD (Hex)
1 psp 0x3b5b260 (Hex)
11t primask 0D (Hex)
111l basepri Ox0 (Hex)
1141 faultmask 0D (Hex)
Y rantral n

2.7.3. Peripherals view

In the menu bar, select “Window->Show view->Peripherals” option, open to view the value of
the peripheral registers.
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Figure 2-45. Open Peripherals view
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2.7.4.

Figure 2-46. Peripherals view
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Peripheral

ENET_PTP
EXMC
EXTI
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GPIOA
GPIOB
GPIOC
GPICD
GPIOE
GPIOF

T

le [ Memory &2
T GPIOA: 0x40010800 52 | 4= New Renderings...

42, GPIOA
aje CTLO

MDO
CTLO
MD1
CTLL
MD2
CTL2
MD3
CTL3
MD4
CTL4
MD35
CTLS
MDG&
CTLG
MD7
CTLY

Address

Ox40028700
(O A0000000
(40010400
Ox40022000
(0003000
(40010800
Oxd0010C00
Ox40011000
One20011400
(40011800
Ox40011C00

M AN 3NN

()= Variables g Breakpoints €7 Expressions B4 Modules % Peripherals 22

Description

Ethernet: Precision time protocal
External memory controller
External interrupt/event controller
FMC

Free watchdog timer
General-purpose [/Os

General-purpose [/Os

Mo details to display for the current selection.

101 |‘o|o =ﬂ|| e | mg v

Address Value
(0010800

Ox40010800 0x00000000
[1:0] 0x0

[3:2] 0x0

[3:4] Ox0

[7:6] Ox0

[9:8] 0x0

[11:10] 0x0

[13:12] Ox0

[15:14] 0x0

[17:16] 0x0

[19:18)] Ox0

[21:200 Ox0

[23:22] 0x0

[25:24] 0x0

[27:26] Ox0

[29:28] 0x0

[31:30] 0x0
40010804 (00000000
Ox40010808 0x00000000

L. Annd non, LAY aX o atatata

[
&
&

=

m

g

m

Memory view

In the menu bar, select “Window->Show view->Memory” option, and click the "+" sign above

the “Memory” window to open the corresponding memory address.
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Figure 2-47. Open Memory view
n [Window elp
i Mew Window @Q-=C 5~ o v !
Editor
Appearance = B ®=Variab.. % Break.. %% Expre..
e [ 9g Breakpoints Alk+Shift+Q, B
Perspective E Console Alt+Shift+Q, C
:3-{ Mavigation | Detemg
G} Debugger Conscle
Preferences B Debug Sources
=20 Disassembly
&1 Error Log Alt+Shift+Q, L
{3 Executables
&4 Expressions
I 0 Memory I
Memory Browser
= Madulss
Figure 2-48. Memory view
E Console [* Problems (2 Executables B} Debugger Console [0 Memory 2
Monitors - ¥ |0x40022010 : 0x40022010 <Hex> & | gk New Renderings...
@ 0x40022010 Address  0-3 4-7 B-B C-F
40022010 [ELE 00000000 00000000  FCFFFFO3
40022020  FFFFFFFF 00000000 00000000 00000000
40022030 00000000 00000000 00000000 00000000
40022040 00000000 00000000 00000000 00000000
40022050 30000000 00000000 00000000 00000000
A0 I0A0 DTttt OO OO0 LY
2.7.5. Expressions view

In the menu bar, select "Window->Show View->Expressions" and click the "+" sign in the

“Expressions” window to add and view the value of the corresponding variable.
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Figure 2-49. Open Expressions view
Rur] (Window]] elp
lr?|i'= Mew Window %'@E"J'f‘l}."&"l
Editor 3
3 . -
Appearance = O (%=Variables ®g Breakpoints &1 E
FLink [l Show View l v | ® Breakpoints Alt+Shift+Q, B
Perspective b B Console Alt+Shift+Q, C
nded :
ctick Mavigation 3 # Debug
¥ ' G} Debugger Canscle
t
=) a Preferences & Debug Sources
e 71 Oxgooogss | s bl
000426 = isassembly
& Error Log Alt+Shift+Q, L
. >
L] systick.c & 1 F“ Expressions I
0 Memory
0 Memory Browser
Figure 2-50. Expressions view
(*)= Variables ®g Breakpointd Y Expressions 2§ Modules = O
X % |08
Expression Type Value
)= delay volatile uint32_t 993
b Add new expressio
Note: Ecplise can only view the value of the variable when the code is not running. It is
temporarily unable to update the value of the variable in real time.
2.7.6. Disassembly view

Select the “Instruction Stepping Mode button” in the debug toolbar to open the disassembly
window.

Figure 2-51. Open Disassembly view

o - & Bi% e me | &40~ Q-

In the disassembly window, breakpoints can be enabled, assembly instructions can be
executed in single step, etc.
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Figure 2-52. Disassembly view

E eclipse-workspace - Project/Application/main.c - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run Window Help

mil | @ BDi%pia| 00 m DD | &ide~ O~ G
[f9Pr. 52 = O 45 Debug 2 = § =
B G W §  4[c] Project Debug [GDB SEGGER J-Link Debugging]

a ¥ Projectelf
4 % Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:52 0x80003fa
p JLinkGDBServerCLexe
po arm-none-eabi-gdb
po Semihosting and SWV

> 5 Project (

[€] main.c 2 [g systick.c [E] main( at ma... ) =
systick config();

gd_eval_led_init(LED2);

gd_eval led init(LED3);

gd_eval_led init(LED4);

gd_eval led init(LEDS);

/* turn on led2, turn off leds */
gd_eval_led_on(LEDZ);

while(1){ [

& ma
08000374:
51
08000376:
52
$Fazeeesfa:
080003 fc:
53
03600400 :
08000402:
O sq
- 08000406
03000488 :
55
2800040C :
03000408 :
59
| 030004121
03600414
60

=
- - ¥ F oo - ‘ ]
O ©kVara. © Break.. @7 Expre.. Bi Modul..
Enter location here - | & (2]
in:
push {r3, 1r}
systick_config();
bl BxB008464 <systick_config»
gd_eval led_init(LED2);
movs re,
bl @xB8008190 <gd_eval led_init>
gd_eval_led_init(LED3);
movs r@g, #1
bl exB8000190 <gd_eval led init>
gd_eval led_init(LED4);
movs re, #2
bl ex8008198 <gd_eval led init>
gd_eval_led_init(LEDS);
movs ra, #3
bl ox3000190 <gd_eval_led_init>
gd_eval_led_on(LED2);
movs ra, #
bl @xB80081cd <gd_eval_led_on>
gd_eval led off(LEDS5);

2.7.7. Exit the Debug perspective

Click the "Stop debugging" button, and then click "C/C++" to enter the project perspective.

Figure 2-53. Exit the Debug perspective
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> 3y Doc 79 nene
> g Ld /
o Periphera 15 void delay_decrement(void)
> eripherals 2
. G Startup 3 if (oU != delay){
» Gy Utilities 4 ) delay--;
5
H A
< 1 »

B Console 2 71 Problems (2 Executables Gl Debugger Console [ Memory
Project Debug [GDB SEGGER J-Link Debugging]

o | & Bi% | m 3 @ g| i | &~ 0~ Q- ™S & - Hrf~ooro-|m
Q i
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4725 Project (in Eclips 4 Projectelf Expression Type Value
> 44 Binaries 4 Thread #1 57005 (Suspended : Breakpoint) 00- delay volatile uint32_t 002
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3. Import an existing project

In addition to new projects, user can also import existing Eclipse projects directly. In the menu
bar, click “File->Import”, select “General->Exisiting Projects into Workspace” to import the
existing project, and click "Next".

Figure 3-1. Import an existing project - 1

=

= Import = LCL
Select \:‘
Create new projects from an archive file or directory. H

Select an import wizard:

x

4 [= General

L3

r@x Archive File
I . Existing Projects into Workspace ]

[} File System

] Preferences

m

[} Projects from Folder or Archive
= CfC++
» (= Git
> = Install m
» = Oomph
» = RPM
» = Run/Debug

e T [

Select the path of an existing project file, Eclipse will recognize all the projects under this path.
Select the corresponding project, and click "Finish" to import the existing project.
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Figure 3-2. Import an existing project - 2

= Import

E

Import Projects

Select a directory to search for existing Eclipse projects.

F:\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Template[li4

@ Select root directory:
(7 Select archive file:

Projects:

[N

Browse...

Browse...

Project (F\eclipse-workspace\GD32F10x_Firmware_Library_V2.2.1\Template\Eclipse_proje

Options

[[]search for nested projects

[[] Copy projects into workspace

[[JClose newly imported projects upon completion
[[Hide projects that already exist in the workspace

Working sets

[ Add project to working sets

Select All

i

Deselect All

Select...

® Next = Finish l

[ Cancel
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4.

Debug in RAM

Step 1: Modify the linker script, for example, as shown in Figure 4-1. Ld file memory map

when debugging in RAM.

Figure 4-1. Ld file memory map when debugging in RAM

[ memory map */

NEMORY

{
FL4SH (rx) : ORIGIN = 0xZ0000000, LENGTH = BE
R&N Cerw) : ORIGIN = 0xZ0002000, LENGTH = BE

!

Step 2: Relocate the interrupt vector table to SRAM. Recompile the project after completing

steps 1 and 2.

Figure 4-2. Relocate the interrupt vector table when debugging in RAM

L

LY R A =Y
J

0o

E

= int main(wvoid)

&

[in] none
[out] none
none

raba 1o % T

vic_vector_table set(NVIC_VECTTAB_RAM, @); l

1
n
gd_eval led init(LED2)
gd_eval led init(LED3)
gd_eval led init({LEDS)
)

gd_eval led init(LED5);|

¥
¥
¥

Step 3: In the “Debug Configurations->Startup” option, check “RAM application”.
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Figure 4-3. Debug configurations when

debugging in RAM

i - .
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Create, manage, and run configurations

G = x' B Y~ MName: Project Debug
X

[E] C/C++ Application

[E] C/C++ Attach to Applicat

[E] C/C++ Container Launche

[E] C/C++ Postmortemn Debu

[E] C/C++ Remote Applicatic

Cif C/C++ Unit

[£] GDB Hardware Debuggir

[£] GDB OpenOCD Debuggit

[£] GDB PyQCD Debugging

[€] GDB QEMU Debugging
a[c]| GDB SEGGER J-Link Debu

[] Project Debug
i Launch Group

Initialization Commands

JTAG/SWD Speed: @ Auto

Enable SWO CPU freq:

[¥] Load symbols

[El Main | %% Debugger | I+ Startup| & Source | ] Commen

[Z]Initial Reset and Halt Type:

Enable flash breakpoints
Enable semihosting Console routed to: [¥] Telnet [ GDB client

Load Symbols and Executable

@ Use project binary: Project.elf

5. SVD Path

Low speed: 1000  kHz

() Adaptive () Fixed kHz

0 Hz. SWO freq: 0 Hz. Port mask: Ox1

m

<

4| 1

Filter matched 13 of 13 items

~
©)

() Use file: Workspace... | | File System...
Symbals offset (hex):
Load executable
@ Use project binary: Project.elf
() Use file: Workspace... | | File System...
Executable offset (hex):
Runtime Options
RAM application (reload after each reset/restart)
Run/Restart Commands
[7] Pra-run/Ractart recat Tune: falwave svaritad at Rectart] i
il G
Revert Apply
[ Debug l I Clase ]

Step 4: Enter the Debug perspective when debugging in RAM, as shown in the figure below.
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Figure 4-4. Debug perspective when debugging in RAM

2 cclipse-workspace - Project/Application/main.c - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
o | & D% e | o iR | &t~ O~ @~ @D &~ - - f o
Eypr. 32 = 8 AF Debug H = § = B -Varia. % Brea.. @7 Expr.. B\ Modu.
5 % W &  4[E] Project Debug [GDB SEGGER J-Link Debugging] Enter location here -
415 Project (in Eclip 4 i Project.elf ¢ main: -
» 4 Binaries a @ Thread #1 57005 (Suspended : Breakpoint) » 20000374: | push {r3, Ir}
. — : R 51 systick_config();
> & Includes _ [S.main() at mainc51 0x200003f4 200003F6: bl Bx26ABB4ES <systick configr
> [ Application #il JLinkGDBServerCloexe 52 gd_eval_led_init(LED2);
[ CMSIS ] arm-none-eabi-gdb 2epe03Ta: movs re, #9
“ sermihasti 4 SWv 208083fc: bl @x28860198 <gd_eval led_init>
(= Debug w Semihosting an 53 gd_eval_led init(LED3); E
> [ Doc 26000400 : movs ré, #1
gy Ld 26000402 bl . ?xi@:@?l?@((gdijvalilediinib
- . 54 gd_eval_led init(LED4);
|52 gd32f10x [€]0x80003f2  [€] mainc & = B ooooane:  movs rB, 43
» (G Peripherals systick_config(); - 20008488: bl @x26060198 <gd_eval led_init>
. G Startup gd_eval led_init(LEDZ); 55 gd_eval_led_init(LEDS);
. gd_eval led_init(LED3); 20080400 : movs r@, #3
(i Utlities gd_eval led init(LED4); 2060848 bl 8x%26000198 <gd_eval_led_init>
gd_eval led_init(LEDS); 59 gd_eval_led_on(LEDZ);
20000412 movs ré, #8
while(1){ 260066414 bl @x208081c8 <gd_eval led_on>
/* turn on led2, turn off leds */ 60 gd_eval_led_off(LEDS);
gd_eval_led on(LED2); 20000418 : mows r@, #3
gd_eval_led_off(LED5); 26066415 bl @x208001e8 <gd_eval led_off>
delay_1ms(1@88); 61 delay_lms(leea);
/* turn on led3, turn off led2 */ 2088841e; mov.w r@, #leee ; 8x3ed =il
A awal Tad anfi £V k% Annnnaan -1 AemARAAT—A T A
] b Fl
B Conscle 3 [2] Problems (3 Executables &} Debugger Console [ Memory =
Project Debug [GDB SEGGER J-Link Debugging]
R2 = 22824813, Rl = 02220022, R2Z = EQRREGR8, R3 = E@BREDRR
R4 = » R5 = , R6 = , R7 = 48488440
R8 = B@18569@, R9 = @BAC1436, R1@= @2138634, R1l= 48902612
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5.

5.1.

5.2.

Printing with printf

Use steps

Step 1: Add the syscall.c file, and add the following _write function definition to the file.

int _write(int file, char *ptr, int len)

{

int Dataldx;

for (Dataldx = 0; Dataldx < len; Dataldx++)

{

__io_putchar( *ptr++);

}

return len;

}

Step 2: Redirect usart to the __io_putchar function.

int __io_putchar(int ch)

{
usart_data_transmit(EVAL_COMO, (uint8_t) ch);

while(RESET == usart_flag_get(EVAL_COMO, USART_FLAG_TBE)){
2

return ch;

}

Step 3: Use the printf function to print normally.

printf("Running led test\r\n");

Print floating point data configuration

Print floating point data configuration:

check the “-u _prinft_float” option in the project “Properties->C/C++ Build->Settings->Tool
Settings->GNU Arm Cross C Linker->Miscellaneous” option.
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Figure 5-1. Print floating point data configuration

S Properties for Praiect L =IE ﬂ

pe filter text x Settings 7 -~ 8
» Resource A
Builders |

I 4 C/C++ Build | Configuration: ’DEb“g [ Active ] 'l [Manage Configurs

Build Variables

Environment
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e Edit (#2 Target Processor Linker flags (-Xlinker [option]) 4]
ool ham et (#2 Optimization
> CfC++ General = .
: (22 Warnings
Linux Tools Path = .
(£ Debugging
g MCIU 4 B3 GNU Arm Cross Assembler
PrquIect Matures @ Preprocessor
Project References
) (22 Includes
Run/Debug Settinc & Warnings
Tast Repository (# Miscellaneous
Task Tags 2 B3 GNU Arm Cross C Compiler . -
. Validation Other objects &) =
" @ Preprocessor
WikiText (22 Includes
(2 Optimization
(#2 Warnings
(2 Miscellaneous
4 %) GNU Arm Cross C Linker
(22 General
5 | ibraries !
(# Miscellaneous
a TR CTOes Create Flash Image | Generate map "${BuildArtifactFileBaseNz
@ General [ Cross reference (-Xlinker --cref)
4 1% GNU Arm Cross Print Size [] Print link map (-Xlinker --print-map)
T .
(£ General Use newlib-nano (--specs=nano.specs)
V| Use float with nano printf (-u _printf_float) ]
[T [Use tloat with nano scant [-u _scant_tloat) —
Do not use syscalls (--specs=nosys.specs)
[[Verbose (-v)
Other linker flags -
< T | ¥ 1 LUl | 3
?\ [Apply and Close] l Cancel l

Note: 1. When using printf function, user need to add “\r\n” at the end of the printed content,
for example, printf("Running led test'\r\n"). 2. Using printf function in GCC will greatly increase

the size of the code. If it is an occasion that requires a high codesized size, printf function is
not recommended.
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6.

Revision history

Table 6-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Nov.30, 2021
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product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.
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limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
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the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it’s suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.
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