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1. Development environment

b

Development boards: GD32 MCU boards

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

A Operating system: WIN7 64-bit OS

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

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

A Build Tools: gnu-mcu-eclipse-windows-build-tools-2.12-20190422-1053-win64
A 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.

Fi gwildNew 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 = |12 X

Templates for Mew C/C++ Project

»

AL P C Managed Build e
ChMake \‘C':' A € Project build using the COT's managed build

Make system. |
Meson

m

C++ Managed Build
gC':' 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| 1 - | 3

?\ = Back MNext = Finish

Ent erfPrtchjeecdanndantceonf i gur e Rdire oy ercitesngy@eoimmend
to put the FpW odjiercetc tionr yt.heThe compi |l ation chain i
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Figure 2-3. Create new ARM project name and select project storage path

1, Directory with specified name already exists.

= —m(pl=l
-
C Project —

Project name: Project

[] Use default location

Choaose file system: |default -

Project type: Toaolchains:

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

> = 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 ”I Next = Finish

I f the Eclipse | DE has gseotrrfhtihd&RMwiddl| cbhea ianust oR

selected here. I f the Eclipse | DE has
the absolute path to the ARM Tool chai

ns

not set
her e.

10
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Figure 2-4. Select ARM cross toolchain path

= ]
GNU Arm Cross Toelchain —
Select the toolchain and configure path
Toolchain name: xPack GNU Arm Embedded GCC (arm-none-eabi-gec) -
IToolchain path:  ${eclipse_home}\eclipse_toolchain\xpack-arm-none-eabi-gce-10.2.1-1.1%bin ] ’Brcrwse...l
(?:' Next = [ Finish ] [ Cancel ]
Click "Finish" wuntil t hEqudi2-5. pPlojgot perspecteve.f aActe tihsi ss
point, the establishment of the Project is comp|
Figure 2-5. Project perspective
= eclipse-workspace - Eclipse IDE = [ E [
File Edit Source Refactor Navigate Search Project Run Window Help
il | B-R-BE-B8--@-$-0-0-G-&5 ¢ - Bifiald
eI oD | aQ ‘®|@
By Proje. 1 = B = 8 ZFo® @B o = O
BE Y § & 8
4[iz5 Project (in Eclipse_y 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 TR

11
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2.2. New project folder and add files
2.2.1. Ceatfewl ders andctaaddl fyl es
Ri ghlti ck the projefmtewrFaomh@eand sel ect
Figure 2-6. New project folder
A'[?;rc;j: B 'f_\ln;w v 9 Project...
h_@ Go Into > Ele
> 1= Open in Mew Window “_File from Template
8 Shown sstinws [ roer ]
Show in Local Terminal » & Class
B Copy Ctrl+C h/ Header File
Paste Ctrl+V ¢/ Source File
W Delete Delete | % Source Folder
Souree Y C/CH+ Project
ez [&] Convertto a C/C++ Project (Adds C/C++ Nature)
Rename... F2
9 Example...
iy Import.

Create a

viPetru plbefrall der

12
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Figure 2-7. New virtual sub-folder

= New Folder

Folder

Create a new folder resource.

Enter or select the parent folder:
Project

=
> =% Project

{ Folder name: Peripherals 1

(7 = Use default location

l @ [py Folder is not located in the file system (Virtual Folder) l

default

Resource Filters...

(0) [k Link to alternate location (Linked Folder)

Browse... Variables...

Finish l ’ Cancel

Create the Application, CMSI S,

Doc,

Ld,

Startup

13
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Figure 2-8. ARM project view

= eclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate Sea

ﬁ - | @ - % - .I]-I{l @ - Elﬁ ]
- - } } - - | &
5 Project Explorer &3 = O
BES TV §

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

Rightcl i ck AAppbetaettonhbeafidmporto option to i mpor

14



o ANO41
GD32 ARM MCU Eclipse devel opmen

GigaDevice

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
‘@@ Perip ghown 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'l' Import... l W
B Exp::urt...
Build Project
Refresh F3
|l mport select fAFile Systemo. Select the path of
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 *

& Application 4 (= General it
F [ CV & Archive File

Select an import wizard:

> 2 Doc “ Existing Projects into Workspace E
e
» 73y Peripherals [_1 Preterences M
> [y Startup [Z} Projects from Folder or Archive
> B Utilities > = CfC+H+
> = Git
=, Install =

@ = Back MNext = Finish

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

S Import

[ 2] -

File system

Import resources from the local file system.

A

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

[H| = Running_led

6] gd32f10x it
[C] [€) gd3zf1ox_ith

L [c| gd32fiox libopth
E main.c

.| systick.c
[l swstick h

=)o

| »

m

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 -

Browse...

?\ MNext = [ Finish

)|

Cancel ]

I n the same way, i mpo

rt the required
and AUtilitieso folders.

f Stastiupdo

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

— ke T s

File system i

Import resources from the local file system,

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

> [M] = Source €] system_gd32f10x.c

[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 -

Browse...

Finish

J

[ Cancel

Figure 2-13. Import files to the Doc folder

&= Import

L= [ O ]

File system

Import resources from the local file system.

(==
/

-~

[N

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

= Running_led [ [§ gd32f10x ith

[C] [£] gd32f10x_libopth
[T [€] main.c

7] [c] mainh

readme.txt

[ [l sustick.c

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 -

Browse...

Finish

>

Next = [

/|

Cancel

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

l= Import SRR
File system i
Impaort resources from the local file system. L"r 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=T eS|
File system )
Import resources from the local file system. [ .-"‘I

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 L4
[ gd32f10x_cre.c

[£] gd32f10x_dac.c

[£] gd32f10x_dbg.c

[£] gd32f10x_dma.c

[¥] [€l ad32f10x enet.c -

»

m

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

— T
File system (—
Import resources from the local file system. L’(_{‘

Erom 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 =

m

[T [§) startup_gd32f10x_xd.S -
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 -

@j’ = Back Mext = Finish ] [ Cancel

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

[= Import

File system E_ —

Import resources from the local file system. 'd

From directory: F\eclipse-workspace\GD32F10x_Firmware_Library V2.2.1\Utllities Browse...

s = Utilities 6] gd32f10x_eval.c
["] 8] gd32f10x_eval.h
[ [g gd32f10x_led_eval.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 -

?\ MNext = [ Finish J l Cancel

22
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Figure 2-18. Final ARM project view

= — - P L]
‘achpse warkspace ProJe_ch‘Appllca‘tlcn,l’maln‘c Eclipse IDE ’ A _—I

File Edit Source Refactor Navigate Search Project Run Window Help

I |®V%v@ Bra@~ @ -0 @2o - g E%\QJEI-' -
I§5 Project Explorer E3 = B  [€ mainc 2 = 0
= <‘:=% '-l_f‘ g 28 WARRANTIES OF MERCHANTABILITY AND FOR A PARTICULAR PURPOSE ARE DISCLAIMED. -
c . . . - 29 M NO M THE COPYRIGHT H E )R COMTRIBU S BE LIABLE Y
415 Project (in Eclipse_project) =1 ze 5 A . OR CONSEQUENTIAL D
4 [l Includes 31
5 @ E:/eclipsefeclipse_toolchain) 32 JER CAUSED AND ON ANY T

@ Ejech i Ichai 33 WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (IMCLUDING NEGLIGENC R OTHERWISE)
g Jeclipse/eclipse_toolchain/ 34 ARISING IN WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILI
>@ E:feclipse/eclipse_toolchainy| 35 OF SUCH DAMA
4 (77 Application ;E f
> g gd32f10xitc [2[35 #include "gd32flex.h”
o @ main.c 1239 #include "gd32f1ex eval.h”
5 @ systick.c 48 #include "systick.h”
41 #include <stdioc.h>
- ) CMSIS
4 7y Doc T
[ readme.tdt main function
d none
Bl none
T gd32f10x flash.ld none
4 (77 Peripherals
499 int i id
> | gd32f10x_adcc 50 En main(void)
> [ gd32fl0x_bkp.c 51 systick_config();
> [§ gd32fi0x_can.e 52 gd_eval led init(LEDZ);
- 53 gd_eval_led_init(LED3);
> [ 9d32f10x crecc 54 gd_eval led init(LED4); £
> [ gd32f10x_dac.c 55 gd_eval led_init(LED5);
> [ gd32f10x dbg.c =l 36
57 while(1){
g @ gd32fl0x dma.c 58 /* turn on led2, turn off leds */
> [ gd32fl0x_enet.c 59 gd_eval led on(LEDZ);
5 @ gd32f10x_exmec.c 68 gd_eval_led_off(LEDS);
T 61 delay_1ms(1800);
> gy gd32f10x_extic 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);
da2f T 65 delay_1ims{18068); b
4 @ gd32f10x gpio.c 66 /* turn on led4, turn off led3 */
> [ gd32fl0x_i2e.c 57 gd_eval led on(LED4);
> 8 gd32f10x_misc.c 63 gd_eval_led_off(LED3);
- 69 del 1ms(1888) ; -
> [ gd32f10x_pmu.c 7] elay_ins( )i = | .
> [ gd32flx_reu.c
> [§ gd32f10x_rtc.c [#] Problems 2 & Tasks &l Consale O] Properties
> [ gd32f10x_sdio.c 0 items.
=
> [§ gd32f10x_spi.c Description Resource Path Location Type

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

Ceate foldersbgRdf a@dhf il es

I'n additabowme ot it hmed met hod of creating folders
fi masuadslegran al so put the f il etsodéehtahlte rneveidtmt oi tbse
the folder at the same Ifeivied n ash ¢ hEc lecirl@sceke btDhEec |
project namiRednmak 9hdalmpeotrt t he f ol derdiasdtfil es
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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 | &2 %iw | BN R R
75 Project Explorer i3 BES Y § = O B
& gd32f10 :
o . Mew 3
4 [ Project |
o Go Into
* 5%, Binari
> [ Inclug Open in New Window
) Applic Show In Alt+Shife+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
[y Starty Move...
» (2 Utilitie Rename.. £2
» =% Project_F
g 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
il | @ B %
5 Project Explorer &3 - G
4% gd32f10x_example

.34 Binaries

* [aitl Includes

» = Debug

> = gd_libs

» (= inc

» 7= ldscripts

s (2 sre

=| readme.txt

7 § = B

Noté&he files and folders created in the "Refres
del et eckciln ptstee | DE, the file wild.l be deleted fro

2.3. Project configurations

Rigdht ck the projedéPtr oprdotpsted boenc tt ot heepen it .
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2.3.1.

Figure 2-22. Project properties configurations

4|5 Project (in Eclipse_project)

a il Incl MNew
> (2 B Go Into
- (2 E
IER: Open in Mew Window
4 G Apy Show In
- Show in Local Terminal
SR copy
[k = Paste
> cm
em ¥ Delete
4 g Dod
- Source
Ely
app Ld Move...
d Rename...
4 ri 23 Import.
’ ey Export.

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Project

35 OF SUCH ([

Alt+Shift+W

Ctrl+C
Ctrl+V

Delete

F2

F5

3

3

3

3

Build Targets

Index

Build Configurations

Profiling Tools
Run As

Debug As
Profile As

%0

Restore from Local History...

¥ TR T (TN Vi WO WO (TN O T (O Vi O (W (TN (T (T ¥ B (O (TN WO (O U WO B [

2 BPPEPE PR PR PR ERE PR b

Open Properties Dialog l
3

»

#7  Run CfC++ Code Analysis
Team 3
Compare With 3
v  Validate
. Configure 3
a Zp Star Source »
= I Properties ] Alt+Enter
a zp Utili®
Target Processor opti

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

on configuration

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

m33. In this guide, selectc o r -m8& x
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2.3.2.

Figure 2-23. Target Processor configuration

‘= Properties for Project

type filter text

> Resource
Builders
4 C/C++ Build

Build Variables

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

Settings

Configuration: ’Debug [ Active ]

"] I Manage Configurations... ]

& Tool Settings | ¥ Toolchains | 1 Devicesl @ Container Settings | A Build Stepsl E|

I &:: Target Processor I
(2 Optimization
(5 Warnings
(8 Debugging
4 5 GNU Arm Cross Assembler
(2 Preprocessor
2 Includes
22 Warnings
2 Miscellaneous

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

IThumb (-mthumb)

Instruction set

[ Thumb interwork (-mthumb-interwork)

Endianness lToolchain default

Toolchain default

m

Tasll-c T?gs 4 5 GNU Arm Cross C Compiler Toolchain default
> Validation s
WikiText (£2 Preprocessor Unaligned access IToolchain default
it (2 Includes
. [ TrustZone (-mcmse)

22 Optimization
(2 Warnings Generic (-mcpu=generic)
=M . .
(£ Miscellansous Toolchain default

4 5 GNU Arm Cross C Linker
[ General Toolchain default
N 1 - -
(2 Libraries Toolchain default
2 Miscellaneous

4 %5 GNU Arm Cross Create Flash Image Enabled (+simd)
L] E
(2 General Small (-memodel=small)

4 5 GNU Arm Cross Print Size ot ol o

trict align (-mstrict-align)
#2 General
Other target flags
< T | » X2
?\ [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

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 06Pr epredciensesdorsymbol sé opti on.
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