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1. Introduction

This guide introduces how to use Eclipse to develop GD32 MCU. Applicable to GD32 RISC-
V series MCU.
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2.

Development environment

Development boards: GD32 MCU boards

Hardware Debugger: J-Link V10 or GD-Link

Operating system: WIN7/WIN10 64-bit OS

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

Cross toolchains: xpack-riscv-none-embed-gcc-10.1.0-1.1-win32-x64

Build Tools: gnu-mcu-eclipse-windows-build-tools-2.12-20190422-1053-win64
GDB server; OpenOCD / J-Link GDB Server CL V7.11a
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3.

3.1.

Project development

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 3-1. New RISC-V C project

= cclipse-workspace - Eclipse IDE

[m Edit Source Refactor MNavigate Search Project Run Window Help
New Alt+Shift+M b | & Makefile Project with Existing Code
Open File... T C/C++ Project |

() Open Projects from File System... ™ Project.. -

. [ Create a new C or C++ project ]
P ' Convert to a C/C++ Autotools Project
Close Editor Ctrl+W Convert to a C/C++ Project (Adds C/C++ Natu
Close All Editors Cirl+5hift+W | 8% Source Folder
Save Ctrl+5 5 Folder
Cave As.. [¢] Source File
Save Al Curl+shiftss | [ | Header Fle
Revert [ File from Template
& Class

Move...
Rename... F2 w| |EETR R

#7 Refresh F5 [ Other.
Convert Line Delimiters To 3
Print... Ctrl+P

iy Import.

5 Export.
Properties Alt+Enter
Switch Workspace 3
Restart
Exit L. . = T .
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Figure 3-2. Select C Managed Build

= Mew C/C++ Project

CMake
Make
Meson

Templates for Mew C/C++ Project

C Managed Build

A C Project build using the COT's managed build

sysfer.

»

G

C++ Managed Build

m

A C++ Project build using the COT's managed build

sysfer.

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

A started.

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

(L

@

= Back

Next =

Finish

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 RISC-V Cross

GCC.

10
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Figure 3-3. Create new RISC-V project name and select project storage path

1, Directory with specified name already exists.

Project name: Praject RISCV

[7] Use default location

Location: Fh\eclipse-workspace\GD32VFL03_Firmware_Library V1.1.2\Template\Eclipse_project I Browse...

Choose file system: | default -

Praject type:

Toolchains:

> = GNU Autotools Arm Cross GCC
Cross GCC
MinGW GCC

RISC-V Cross GCC

Empty Project
NSI C Project
Hello World Arm C Project
Helle World RISC-V C Project
ADUCM36x C/C++ Project
Hello World Arm Cortex-M C/C++ Project
Freescale Processor Expert C/C++ Project
Freescale Kinetis Kbox C/C++ Project
SiFive RISC-V C/C++ Project
STM32F0ioc C/C++ Project
STM32FLxx CfC+ + Project
STM32F2xx C/C++ Project
STM32F3¢ C/C++ Project
STM32Fdxx CfC+ + Project
@ STM32F7xx CfC++ Project
> (= Shared Library
» (= Static Library
> = Makefile project

ello orl

¢ ® e e e e e EO®eS

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

- —|u[E] ﬂ
-
C Project —

If the Eclipse IDE has set the RISC-V Toolchains Path correctly, the path will be automatically

selected here. If the Eclipse IDE has not set the RISC-V Toolchains Path, user can also select

the absolute path to the RISC-V Toolchains here.

11
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3.2.

3.2.1.

Figure 3-4. Select RISC-V cross toolchain path

- 5 o

GNU RISC-V Cross Toolchain

Select the toolchain and configure path

Toolchain name: xPack GNU RISC-V Embedded GCC (riscv-none-embed-gec)

Toolchain path:  ${eclipse_home}\eclipse_toolchain\xpack-riscv-none-embed-gcc-10.1.0-1.1\bin Browse...

l:?;' Next = Finish l [ Cancel

Click "Finish" until the display interface is shown in Figure 3-5. Project perspective. At this
point, the establishment of the Project is completed.

Figure 3-5. Project perspective

= eclipse-workspace - Eclipse IDE

- O X

File Edit Source Refactor Mavigate Search Project Run Window Help
i |®'Q'n?¢|ﬁfad’dzo| D~~~ @~ H-0-C-Q-®™pD 4~

- - M Q im ||
§5 Project Explorer 82 = O =0 BFor % = 04

=5 7 8
+ [ Praject_RISCV (in Eclipse_prc There is no active editor
~ [l Includes

that provides an outline.
= Esfeclipse/eclipse toolc

(=1 Efeclipse/eclipse toolc
(=1 Efeclipse/eclipse_toolc

[#] Problems ] Tasks B Console %3 [ Properties =g Progress . A} = O
No consoles to display at this time.

< >
1% Project RISCV

B

New project folder and add files

Ceate folders and add files manually

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

12
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Figure 3-6. New project folder

4|(=5 Proje =" -
4@ In MNew r [ % Project.
X @ Go Into % Fle
=) Open in New Window “File from Template
2 shown AltsShift+W »
Show in Local Terminal » G Class
B Copy Ctrl+C | [5] Header File
Paste Ctrl+V g Source File
H Delete Delete | % Source Folder
Source "I c/ct+ Project
Moves Convert to a C/C++ Project (Adds CfC++ Mature]
Rename... F2
™ Example...
g Import..
= L el o B
Create a virtual folder “Peripherals”.
Figure 3-7. New virtual sub-folder
= Mew Folder O X
Folder S

/ /
Create a new folder resource. ; /

Enter or select the parent folder:

Project RISCV |

(=)
=% Project RISCV

IFolder name: |Peripherals I

== Advanced

() [= Use default location
® [ Folder is not located in the file system (Virtual Folder)
I_) kg Link to alternate location [Linked Folder)

Browse... Variables...

default

Resource Filters...

@' | Finish | Cancel

Create the Application, Doc and Utilities folders in the same way. And create a Source sub-

13



0 ANOG7

GigaDevice GD32 RISC-V MCU Eclipse development tutorial for Windows

folder in the Peripherals folder. Create drivers, env_Eclipse and stubs sub-folders inside the
RISCYV folder.

Figure 3-8. RISC-V project view

ra

= cclipse-workspace - Eclipse IDE

File Edit Source Refactor MNavigate Search Proj

mi | S-R-B BB w|Sig
5 Project Explorer &2 = O
BES YV §

4|[=% Project RISCV (in Eclipse_project)
4 5l Includes
- (2! E:feclipse/eclipse_toolchain/xpack:
- (=) E:feclipse/eclipse_toolchain/xpack:
- (2! E:feclipse/eclipse_toolchain/xpack:
- gy Application
* oy Doc
4 27, Peripherals
* oy Source
4 73 RISCV
+ [7ry drivers
- gy env_Eclipse
+ [Fpy stubs
- gy Utilities

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

14
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Figure 3-9. Add files

[y Doc
(z Periphe
& RISCV

[ Utilities

v = Project RISCV (in Eclipse_project)

Go Into

Open in Mew Window
Show In

Show in Lecal Terminal

Copy
Paste

Delete
Source
Mowve...

Rename...

Alt+Shife+wW

Ctrl+C
Ctrl+V
Delete

F2

¥

¥

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

imported.

Figure 3-10. Select files to be imported

[ Project Explorer &2

e =5 Praject (in Eclipse_pra
4 5l Includes
> (= Eifeclipse/eclipst
» (£ Eifeclipsefeclipst
> (1= Eifeclipse/eclips

2m Application
> [y CW

> 2 Doc

> B Ld

> (73 Peripherals
> [2p Startup

> B Utilities

= ITMpoTt

Select

Import resources from the local file system into an existing project.

Select an import wizard:

pe filter text

4 (= General
& Archive File

> = CfC++
> = Git

(7=, Install

“ Existing Projects into Workspace
[ File System
| Preterences

[} Projects from Folder or Archive

»

m

@ = Back

MNext =

Finish

15
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Figure 3-11. Import files to the Application folder

& Import U
File system (e
Impaort resources from the local file system. LI—/J.
From directory: |5:‘\eclip5e-wor|-c5pace\GD32VF1DB_Firmware_Library_V1.1.2\Temp|ate ‘ Browse...
[m] = Template i ] : gd32vf103 libopth S
[£] main.c
[ | = readme.txt
[ £ systick.c I v
Filter Types... Select All Deselect All

Into folder: | Praoject_RISCV/Application

Browse...

Options
[J Overwrite existing resources without warning

[JcCreate top-level folder

== Advanced

Create links in workspace
Create virtual folders

Create link locations relative to: | PROJECT LOC

?) = Back

MNext =

folders.

In the same way, import the required files into the “RISCV”, “Doc”, “Peripherals” and “Utilities”

16
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Figure 3-12. Import files to the Peripherals folder

= Impart

*
File system —
/ /

Import resources from the local file system.

GD32VF103 Firmware_Library V1.1.2\Firmware\GD32WF103_standard_peripheral | Browse...

| From directory:

] (= GD32VF103 standard_peripheral [1 [¢] gd32vi103.h
[£] system_gd32vf103.c
T T system gasourioan.

Filter Types... Select All Deselect All

Inta folder: | Project RISCV/Peripherals Browse...

Optians
[] Overwrite existing resources without warning

[]Create top-level folder

== Advanced

Create links in workspace
Create virtual folders
Create link locations relative to: | PROJECT LOC ~

?) = Back Next = Cancel
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Figure 3-13. Import files to the Peripheral-Source folder

= Import O *
File system (] -
Import resources from the local file system. L’; .-‘A
Erom directory: |:irmware_Library_‘ﬂ.I.2\Firmware\GD32‘U'F1DE_standardeeripheral\Source vl Browse...
> Source [£] gd32vf103 adc.c ”
[£] gd32vf103 bkp.c
[£] gd32vf103_can.c
[€] gd32vf103 cre.c
[£] gd32vf103 dac.c
[£] gd32vf103_dbg.c
[€] gd32vf103_dma.c
1 [l ad32vf103 eclic.c v
Filter Types... Select All Deselect All
Into folder: | Project RISCV/Peripherals/Source I Browse...
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 ~

® = Back Next = Cancel

18
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Figure 3-14. Import files to the RISCV-env_Eclipse folder

= Impart O >
File system —
Import resources from the local file system. L”r .."A
From directory: | 32VF103_Firmware_Library_V1.1.2\Firmware\RISC\\env_Eclipse v| Browse...
[m] (= env_Eclipse [8 entry.5
[J [ GD32VF103x4.1ds
[ 2 GD32VF103x6.1ds
(] E GD32VF103x8.ds
2 GD32VF103xB.Ids
[£] handlers.c
[ init.c
@ start.5
[£] your_printf.c
Filter Types... Select All Deselect All
llnto folder: |Project_RISCV,-’RISCV,-’env_Eclipse ] Browse...
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 w
?) = Back Mext = Cancel

19
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Figure 3-15. Import files to the RISCV-drivers folder

e Import O =
File system (e
Import resources from the local file system. H
From directory: [AGD32VF103_Firmware_Library V1.1.2\Firmware\RISC\V\drivers Browse...
[m] (= drivers [ [€l n200 _eclic.h

L n200 func.c I
L] |gl n200 func.h

[ [ n200 timer.h

L] [ riscv bits.h

[ [€l risev_cansth

[ [€ riscv_encoding.h

Filter Types... Select All Deselect All
Into folder: | Project_RISCV/RISCV/drivers Browse...
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 w

@ = Back Mext = Cancel

20
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Figure 3-16. Import files to the RISCV-stubs folder

= Import O >
File system —
Import resources from the local file system. [ .."A

From directory: |2e\GD32VF103_Firmware_Library V1.1.2\Firmware\RISCV\stubs v| Browse...

(w] (= stubs _exit.c
close.c
[ fstat.c
] isatty.c
[g] Iseek.c
[€] read.c
[€ sbrk.c
L1 [gl stub.h
[£] write_hex.c
[€] write.c
Filter Types... Select All Deselect All
I Into folder: ‘ Project RISCV/RISCV/stubs Browse...
Options
[] Overwrite existing resources without warning
[l Create top-level folder
== Advanced
Create links in workspace
Create virtual folders
Create link locations relative to: | PROJECT_LOC w

® = Back Mext = Cancel

21
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Figure 3-17. Import files to the Doc folder

& Import O x
File system —
Import resources from the local file system. L"r .-"A
From directory: | Ef\eclipse-workspace\GD32VF103_Firmware_Library_ V1.1.2\Ter ~ Browse...
(m] (= Template [ [g gd32vf103_libopt.h
] [€ main.c
=l readme.txt
L] [e] systick.c
L] [g] systick.h
Filter Types... Select All Deselect All
Into folder: |F’roject_RISC‘u’fDoc Browse...
Options
[] Cverwrite existing resources without warning
[JCreate top-level folder
== Advanced
Create links in workspace
Create virtual folders
Create link locations relative to: | PROJECT_LOC v
® = Back MNext = Cancel

22
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Figure 3-18. Import files to the Utilities folder

= Import

File system

Import resources from the local file system.

O

x
e

-

From directory: |‘\eclip5e—worl-cspace\GDS2\.I'F11'_'|'3_Firmware_Library_V1.1.2\Uti|ities 1 Browse...
(m] (= Utilities l €] gd32vi103v eval.c ]
LI gl gd32vf103v_eval.h
[ [€ gd32vf103v_lcd_eval.c
[ [g gda2vf103v led_eval.h
Filter Types... Select all Deselect All
Into folder: |F'roject_F{ISCU,-'Uti|ities Browse...
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 ~
? < Back Mext = Cancel

23



GigaDevice

ANOG7

GD32 RISC-V MCU Eclipse development tutorial for Windows

3.2.2.

Figure 3-19. Final RISC-V project view
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= eclipse-workspace - Project_RISCV/Application/main.c - Eclipse IDE
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13 are p

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"

AND ANY EXP 5 OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF RCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLA
IN NO EVENT SHALL THE COPYRIGHT HO! OR CONTRIBUTORS BE L R ANY DIRECT,
INDIRECT, INCIDENTAL, SP OR CONSEQUENTIAL BUT
NOT LIMITED TO, PROCUR G00DS OR SERVICES; L DATA, DR
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y
#include "gd32vf1e3.h"
#include "gd32vfl@3yv_eval.h”

38 #include "systick.h"

39 #include <stdio.h>

418 /%]

42 ief main function

43 1[in] none

= n[out] none

45 none

%y

oo

s ®

5
5
5
5
5
5

R oW

[#0 Problems 4= Tasks Bl Console 52 [C] Properties =g Progress

No consoles

int main(void)

gd_eval led_init(LEDI);
gd_eval led init(LED2);
gd eval led init(LED3);
gd eval led init(LED4);

while(1){

TE B0V S dME - F

ermitted provided that the following conditions are met:

. Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

. Neither the name of the copyright holder nor the names of its contributors
may be used to endorse or promote products derived from this software witho
specific prior written permission.

/* turn on ledl. turn off leda */

to display at this time.

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 3-20. Project folder structure
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| | .«cproject
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Figure 3-21. Refresh the project
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Build Project
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3.3.

Figure 3-22. Project structure in Eclipse IDE

i Project Explorer &3 = O

v =% gd32vf103_example
“ [l Includes
= E:feclipse/eclipse_toolchain/xpat
= E:feclipse/eclipse_toolchain/xpat
= E:feclipse/eclipse_toolchain/xpat
w = Firmware
(= GD32VF103 standard periphera
= RISCV
v (= Template
qd32vf103 libopth
[g main.c
[£] systick.c
systick.h
= readme.txt
w = Utilities
= LCD_comman
[¢ gd32vf103v eval.c
gd32vf103v_eval.h
[¢ gd32vf103v lcd eval.c

(2! Problems 4] Tasks B 4
qd32vf103v _lcd_eval.h

Mo consoles to display at this 1

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.

Project configurations

Right-click the project and select the “Properties” option to open it.
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3.3.1.

Figure 3-23. Project properties configurations
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Source

BeEPEPREPEPREPE PR EPEPR PP Pl

a [7_-3, U::ilsL

Properties ]
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Target Processor option configuration

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

According to the core of the target chip. In this guide, select RV32I.
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Figure 3-24. Target Processor configuration
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4 By GNU RISC-V Cross Create Flash Image
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(& General

@ Apply and Close] [

——

Cancel

3.3.2. 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 3-25. Optimization configuration
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GNU RISC-V Cross Assembler configuration

Configure Cross C compilation options in the "C/C++ Build->Settings->Tool Settings->GNU
RISC-V Cross Assembler” option.

Add the Assembler header file path required by the project in the "includes->Include paths"

option. Add In this guide:

"${ProjDirPath}/../../Firmware/RISCV/drivers"
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Figure 3-26. GNU RISC-V Cross Assembler -> Includes configuration
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3.3.4. GNU RISC-V Cross C Compiler configuration

Configure Cross C compilation options in the "C/C++ Build->Settings->Tool Settings->GNU
RISC-V Cross C Compiler" option.

In this guide, add USE_STDPERIPH_DRIVER and GD32VF103V_EVAL pre-compiled
macros in the “Preprocessor->Defined symbols’ option.
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Figure 3-27. GNU RISC-V Cross C Compiler -> Preprocessor configuration
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Add the header file paths required by the project in the "includes->Include paths" option. Add

in this guide:

"${ProjDirPath}/../../[Firmware/RISCV/env_Eclipse"
"${ProjDirPath}/../../Firmware/RISCV/drivers"
"${ProjDirPath}/../../[Firmware/GD32VF103_standard_peripheral/Include"
"${ProjDirPath}/../../Template"

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

"${ProjDirPath}/../../IFirmware/RISCV/stubs"

"${ProjDirPath}/../../Firmware/GD32VF103_standard_peripheral"

Note: The header file path added in this guide is a relative path. User can also add the

absolute path directly here.

31



©

GigaDevice

ANOG7
GD32 RISC-V MCU Eclipse development tutorial for Windows

3.3.5.

Figure 3-28. GNU RISC-V Cross C Compiler -> Includes configuration
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GNU RISC-V Cross C Linker configuration

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

Add in the "General ->Script files" option:
"${ProjDirPath}/../../Firmware/RISCV/env_Eclipse/GD32VF103xB.Ids"

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 3-29. GNU RISC-V Cross C Linker -> General configuration
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In the “Miscellaneous” option, check “Use newlib-nano” and “Do not use syscalls”. (The code
size can be optimized)
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GigaDevice
Figure 3-30. GNU RISC-V Cross C Linker -> Miscellaneous configuration
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3.3.6. 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:

riscv-none-embed-objcopy -O binary "Project RISCV.elf"
none-embed-objdump -D "Project_RISCV.elf" >

"Project_RISCV.bin"; riscv-
"Project_RISCV.dump"
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3.4.

Figure 3-31. Build Steps configuration
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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 3-32. Build project
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Build Working Set »
Clean...
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Build Targets »
C/C++ Index »
Properties

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
clean the project first and then build.
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3.5.

3.5.1.

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

generated.

Figure 3-33. Build RISC-V project completed
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int main(void)

m

‘* enable the LED clock */

rcu_periph_clock_enable(RCU_GPIOC);

rcu_periph_clock enable(RCU GPIOE);

'* configure LED GPIO port */

gpio_init(GPIOC, GPIO MODE_OUT PP, GPIO_OSPEED_S@MHZ, GPIO PIN @ | GPIO.
gpio_init(GPIOE, GPIO_MODE_OUT_PP, GPIO OSPEED S@6MHZ, GPIO_PIN_@ | GPIO,

gpio_bit_reset{GPIOC, GPIO PIN @ | GPIO_PIN_2);
gpio_bit_reset(GPIOE, GPTO_PTN_@ | GPIO_PIN_1);

L P rEY
4 m 2

x| o &) HEeEE

./Application/systick.o 4

|2 Problems = Tasks & Conscle 22 [ Properties
CDT Build Console [Project_RISCV]

./Peripherals/system_gd32vf1@3.0 ./Application/main.o
Finished building target: Project RISCV.elf

(@

make --no-print-directory post-build
riscv-none-embed-cbjcopy -0 binary "Project RISCV.elf" “Project RISCV.bin"; riscv-none-embed-cbjdump -D
"Project_RISCV.elf" > "Project RISCV.dump”
Invoking: GNU RISC-V Cross Create Flash Image
riscv-none-embed-cbjcopy -0 ihex "Project_RISCV.elf™ “Project RISCV.hex"
Finished building: Project RISCV.hex
Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "Project_RISCV.elf"

text data bss dec hex filename

2872 112 2198 5182 143e Project RISCV.elf
Finished building: Project_RISCV.siz

1

19:13:53 Build Finished. @ errors, @ warnings. (tock 25.975ms)

Writable Smart Insert 5480011

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 3-34. Enter Debug Configuratios interface

= eclipse-workspace - Project RISCV/Application/main.c - Eclipse IDE
File Edit Source Refactor Mavigate Search Project Run Window Help
- | o ‘% v o | u @ > &% - € Qj Run Last Launched Ctrl+F11
] - - 1 F o - - | i 3% Debug Last Launched F11
I Project Explorer &2 = 8  |g mainc 52 - Profile Last Launched
2% 7 & =/ Profile History >
M = Project RISCV (in Eclipse_project) ; - Profile As »
B Includes | : TELT I
o Application: > =rs
Hi Application ; o ,
= Debug —
Gy Doc 5 ) RunAs >
G Peripherals WA Run Configurations...
1a Copyr
i RISCV 11 Debug History >
] Utilities 12 Redis; # Ehun Ao b3
13 are permi -
14 Debug Configurations...
15 1. Rel :
16 1i. Breakpoint Types >
17 2. Res . o
18 th Toggle Breakpoint Ctrl+Shift+B
13 an Toggle Line Breakpoint
28 3. Nel . -
21 ma Toggle Watchpoint
22 spy Toggle Methaod Breakpoint
23 - -
2a ThIs | & Skip All Breakpoints Cirl +Alt+B
25 AND ANY E! Remave All Breakpoints
26 WARRANTIE:
27 1In ne evel @y  External Tools >

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.
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3.5.2. Main tab
Figure 3-35. GDB SEGGER J-Link Debugging-Main tab
= Debug Configurations — L"‘:'“EI é]
Create, manage, and run configurations )
[ = x' S MName: Project RISCV Debug
type filter text El Main| %7 Debugger| b+ Startup| % Source | [] Common| &, SVD Path
ggg++ ﬁppli:atio: . Project:
++ Attach to Application
[E] €/C++ Container Launcher Project RISCY
[€] ¢/C++ Postmortem Debugger C/C++ Application:
[€] €/C++ Remote Application Debug\Project_RISCV.clf
Cif C/C++ Unit
[£] GDB Hardware Debugging Variables... ‘ ISearch Project...‘ I Browse... ‘
[c] GDB OpenOCD Debugging Build (if required) before launching
[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging Build Configuration: | Select Automatically v‘
4[c] GDB SlEGGERJ-Linl-c Debugging ") Enable auto build ") Disable auto build
[c] PmJ.ECt‘RISCV Debug @ Use workspace settings Configure Workspace Settings...
[©] Project Debug
@ Launch Group
‘ m b -
Filter matched 14 of 15 items = A
'::?;' [ 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.
3.5.3. Debugger tab

In the “Debugger” tab, fill in the device name of the target chip model, which is
GD32VF103VBT6 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. If it is not supported, please upgrade the J-Link driver version.
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3.5.4.

Figure 3-36. GDB SEGGER J-Link Debugging-Debugger tab

= Debug Conﬁgurations-

.

. ‘ . -:-ELQ

[T] C/C++ Application

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

Create, ge, and run fig
0@ e X | B Y~ Name: Project RISCV Debug
* Main | %5 Debuggerl B Starlup| 71 Sourca| H Common| 7, sVvD Palh|

J-Link GDB Server Setup

Start the J-Link GDB server locally

["] Connect to running target
w—

Executable path:

Actual executable:

${jlink_path}/${jlink_gdbserver}

D:\Program Files\SEGGER\JLink/JLinkGDBServerCLexe

[©] GDB Hardware Debugging
[t] GDB OpenOCD Debugging
[€] GDB PyOCD Debugging
[t] GDB QEMU Debugging
4[c] GDB SEGGER J-Link Debugg
[T] Project RISCV Debug
[T] Project Debug
i Launch Group

< . 3

Filter matched 14 of 15 items

I Device name:

to change it use the global or
GD32VF103VBTE

Endianness:

Connection:

Interface:

Initial speed: ©) Auto
GDB port: 2331
SWO port: 2332
Telnet port: 2333
Log file:

Other options:

GDB Client Setup

() Adaptive @ Fixed

-singlerun -strict -timeout 0 -nogui

Allocate console for the GDB server

Executable name:

Actual executable:

${cross_prefixtgdb${cross_suffix}

riscv-none-embed-gdb

Other options:

Browse... | | Variable

workspace preferences pages or the project properties p:

Supported device na

(USB serial or IP name/address)

1000  kHz

[¥] Verify downloads [¥] Initialize registers on si

Local host only [ Silent

Brows

[¥] Allocate console for semihosting and SWO

Commands:

set mem inaccessible-by-default off
set arch riscvirv32

Variable

»

m

Revert

Apply

®@

Debug

J

Close

Startup tab

In the “Startup” tab, configure type:
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3.5.5.

Figure 3-37. GDB SEGGER J-Link Debugging-Startup tab

‘= Debug Configurations i E@Iﬂ
Create, manage, and run configurations
BB X | B Y -~ Name: Project RISCV Debug
type filter text Main | % Debugger | B+ Startup| & Source| [ Common| %, SVD Path
. . [ TRARNT PRI uorTireioaa aner Saur reseyresidant
[E] ¢/C++ Application 0
[E] ©/C++ Attach to Applicati Run/Restart Commands
[E] C/C++ Container Launche [¥] Pre-run/Restart reset I Type: 1 lalways executed at Restart)
[E] C/C++ Postmortem Debu
[E] C/C++ Remote Applicatic
Cii C/C++ Unit
[£] GDB Hardware Debuggin
[E] GDB OpenOCD Debuggir [C1Set program counter at (hex):
[£] GDB PyOCD Debugging . -
v E
[E] GDB QEMU Debugging [¥]Set breakpoint at main .
4[E] GDB SEGGER J-Link Debu || [¥]Continue
[T] Project_RISCV Debug Restore del .
[©] Project Debug T o 5
i Launch Group
o . b
| Revert Appl
Filter matched 14 of 15 items ’ e ] ’ BEY I
@' [ Debug l ’ Close l
In the “SVD Path” tab, select the SVD file required by the target chip.
Figure 3-38. GDB SEGGER J-Link Debugging-SVD Path tab
S Debug Configurations m} 4

Create, manage, and run configurations

FeRX| BT~

type filter text |

Name: | Project RISCV GD32VF1034B |

[2] Main | %5 Debugger | B+ Startup | &~ Source | ] Commop = SVD Path

[E] C/C++ Postmortem Debugger ~
[E] C/C++ Remote Application
Cif C/C++ Unit
€ GDB General Debugging
[£] GDB Hardware Debugging
[t] GDB OpenOCD Debugging
[E] GDB PyOCD Debugging
[£] GDB QEMU Debugging
v [c] GDB SEGGER J-Link Debugging
[©] Project RISCV
@ Launch Group

SVD file (used by the peripheral registers viewer, may be _svd.zip]

File path: |Ex\eclipse-workspace\GD32VF103 Firmware Library V1.1.2\GD32VF103.svd | | Browse... |I Variables...

Revert Appl
Filter matched 14 of 31 items e EEY)
@ Debug Close
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3.6.

3.6.1.

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 3-39. Enter Debug Configuratios interface

= eclipse-workspace - Project_RISCV/Application/main.c - Eclipse IDE
Fle Edit Source Refactor Mavigate Search Project Run Window Help
- | B - % AT | u B~ af v [c QJ Run Last Launched Ctrl+F11
- - i b o - | a 3, Debug Last Launched F11
I Project Explorer £2 = 8  [d mainc & te bzl
g 18 /*! Profile Histary )
; Profile As >
- Profile Configurations...
5
& Run History >
G Doc ﬁ / ) RunAs ¥
&y Peripherals g= /¥ Run Configurations...
18 Copyr
iy RISCV 11 Debug History >
[ Utilities 12 Redis) 4 pabigac +
13 are permij :
14 Debug Configurations...
15 1. Res :
16 14 Breakpoint Types >
17 2. Rex . -
18 th. Toggle Breakpoint Ctrl+Shift+B
13 an Toggle Line Breakpoint
28 3. Nej ) .
21 mal Toggle Watchpoint
22 sp Toggle Method Breakpoint
23 - -
24 THIS | & Skip All Breakpoints Ctrl+Alt+B
25 AND ANY E: Remove All Breakpoints
26 WARRANTIE! _
27 1IN No EVEl @ External Tools >

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

Double-click GDB OpenOCD Debugging to create a new set of OpenOCD configuration
options.
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3.6.2. Main tab
Figure 3-40. GDB OpenOCD Debugging-Main tab
= Debug Configurations O X
Create, manage, and run configurations Zor
[ < = X | = v T Mame: |Project_RISCV Debug |
type filter text | E| Main| % Debugger| I Startup | E Source | [C] Common| &, SVD Path
€] ¢/C++ Application Project:
[€] C/C++ Attach to Application
[t] C/C++ Container Launcher |Pr0Jer:t_RISCV Browse...
[E] C/C++ Postmortem Debugger [T C/C++ Application:
[€] C/C++ Remate Application |Debug\Project_RlSCV
Cii CfC++ Unit
Q GDBE General Debugging Variables... Search Project... Browse...
[c] GDB Hardware Debugging Build (if required) before launching
~ [E] GDB Open0OCD Debugging
[5] Project RISCV Debug Build Configuration: | Select Automatically ~
[c] GDB PyOCD Debuggling (D) Enable auto build (O Disable auto build
[E] GDB QEMU Debugging (®) Use workspace settings Configure Workspace Settings...
[£] GDB SEGGER J-Link Debugginc
F Launch Group
< > I
Revert A
Filter matched 14 of 14 items eve PRy
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.
3.6.3. 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_gd32vf103.c
fg

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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3.6.4.

In the “Commands” column, fill:

set arch riscv:rv32

Figure 3-41. GDB OpenOCD Debugging-Debugger tab

= Debug Configurations

Create, manage, and run configurations

CEREX| B Y~

MName: | Project RISCV Debug

type filter text | | Main | %% Debugger | B+ Startup | 5 Source | [] Common| 7., SVD Path

[T] C/C++ Application

[E] C/C++ Attach to Application
[E] C/C++ Container Launcher
[E] C/C++ Postmortem Debugge
[E] €/C++ Remote Application

i
OpenOCD Setup
Start OpenOCD locally

Executable path: ‘ ${openoed_path}/${openocd_executable}

Browse...

Variables...

Actual executable: ‘ Ei\eclipse\\eclipse_toolchain\OpenOCD\bin/openocd.exe

Cii C/C++ Unit

@ GDB General Debugging

GDB port:
[E] GDB Hardware Debugging =
~ [t] GDB OpenOCD Debugging Telnet port:
[c] Project_RISCV Debug Td port: 5666

[E] GDB PyOCD Debugging

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

[£] GDB QEMU Debugging

ICUnﬁg options:
[c] GDB SEGGER J-Link Debuggi

-f ${eclipse_homePeclipse_toolchaim\OpenOCD\scripts\targetiopenocd_gdlink_gd32vi1 DS.ng

@ Launch Group

Allocate console for OpenOCD

GDB Client Setup
Start GDB session

Allocate console for the telnet connection

Executable name: ‘ ${cross_prefixjgdb${cross_suffix}

< >
Filter matched 14 of 14 items

@

Browse... |Variables...
Actual executable: ‘risw-nune-embed-gdb |
Other options: ‘ |
Commands: set mem inaccessible-by-default off
set arch riscvirv32
Revert Apply

SVD Path tab
In the “SVD Path” tab, select the SVD file required by the target chip.
Figure 3-42. GDB OpenOCD Debugging-SVD Path tab
S Debug Configurations m} 4

Create, manage, and run configurations

FHeEX BT~

Name: ‘ProjectﬁRlSCV GD32VF103xB

type filter text

| [2] Main | %5 Debugger | B+ Startup | &~ Source | ] Commop = SVD Path

[€] C/C++ Postmortem Debugger 2 SVD file (used by the peripheral registers viewer: may be_svd.zip]

[E] C/C++ Remote Application

Cif C/C++ Unit

€ GDB General Debugging
[£] GDB Hardware Debugging
[t] GDB OpenOCD Debugging
[E] GDB PyOCD Debugging
[£] GDB QEMU Debugging
v [c] GDB SEGGER J-Link Debugging
[©] Project RISCV
@ Launch Group

Filter matched 14 of 31 items

@

Revert

Debug

Apply

Close
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3.7. Debug interface

After the debug configurations is completed, click “Debug” to enter the Debug perspective.

Figure 3-43. Enter Debug perspective -1

= Debug Configurations O X

Create, manage, and run configurations

B B X| B V|| Name: |Project RISCV Debug
type filter text Main | %5 Debugger | B Startup | B Source| [ Common| &, SVD Path
[c] C/C++ Application Initialization Commands "

[c] C/C++ Attach to Apr Initial Reset. Type:

[E] C/C++ Container Lal
[E] C/C++ Postmortem |
[E] C/C++ Remote Appl
Cif C/C++ Unit
@ GDB General Debug Enable Arm semihosting
[€] GDB Hardware Deb
Load Symbols and Executable
v [E£] GDB OpenCD Deby
[5] Project RISCV Det Load symbols
[E] GDB PyOCD Debugg @® Use project binary:
[c] GDB QEMU Debugg (O Use file: Workspace... | | File System...
[c] GDB SEGGER J-Link |

i Launch Group EymholtofiSeribes: I:I

Rl nad executahle ot

4

] Revert Apply
Filter matched 14 of 14 item o B

Switch to Debug perspective.

Figure 3-44. Enter Debug perspective -2

= 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 Mo
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Figure 3-45. Debug perspective

S edipse-workspace - Project RISCV/Applicationfmain.c - Eclipse IDE - O x
File Edit Source Refactor NMavigate Search Project Run Window Help
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| & sources.mk gd_eval_led_init(LED3);
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v &g Peripherals while(1){
(p Source /* turn on ledl, turn off ledd4 */ g
£ d3ovf gd_eval_led_on(LEDL); =]
(& system.g gd_eval led off(LED4); E
fm RISCV delay_ ims(l@ee); w
Utiliti 1% tirn an Tadd  touen off ladi */
[z Utlities a 5
& console 22 @ Error Log @ Problems 3 Executables [} Debugger Console =80 mr * =0
] AN ET = e = I AR AT R |2t
Project RISCV Debug (1) [GDB SEGGER J-Link Debugging] = | o
Terminal T/0 port: 2333 A == "0
Accept remote connection: localhost only g
Generate logfile: off n
verify download: on R B G New .
Init regs on start: on ¢ 0 Memaory My
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Single run mode: on Select rend¢
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———T——J—Lmklrelated settings------ Traditional
J-Link Hest interface: UsE H
J-Link script: none X
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3.7.1. Toolbar in

1 g

resume

: suspend

: terminate
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== : step out

>
a0, reset

3.7.2. Registers view

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

Figure 3-46. Open Registers view

= edipse-workspace - Project RISCV/Application/main.c - Eclipse IDE
File Edit Source Refactor MNavigate Search Project Ruelp
M@ 6 %04 -0 Q@S &~ NewWndow O LTS ALy
; = i >
5 Project Expl... &2 B 45 Debug ] ox0 it ma Edioy
5% 7 8 28 INDIRECT, INCIDENTAL, § @ppeaiance NSEQUENTIAL DAMAGES (INCLUDING, BUT
Vbﬁ Praoject_RISCV (in Eclips » 29 HC'T_‘I'I'.'ITED TO, PEOCUR Show View >I ®g Breakpoints Alt+shift+Q, B
i - 38 PROFITS; OR BUSINESS I
! Includes 31 WHETHER IN CONTRACT, ST Perspective > B Console Alt+Shift+Q, C
v fpy Application 32 ARISING IN ANY WAY OUT
e Apple 33 OF SUCH DAMAGE. Navigation > ¥ Debug
i main.c 34 */ E Debugger Console
[y systick.c 35 Preferences £ Debug Sources
~ (= Debug 36 #include "gd32vfles.h” .
= Application 37 #include "gd3z2vflesv_eval.h” 2 Disassembly
. 38 #include "systick.h” @ Error Log Ale+Shift+Q, L
(= Peripherals 39 #include <stdio.h> -
= RISCV e {2 Executables
(= Utilities a1e /=t &f Expressions
| & makefile 0 Memory
[ objects.mk & Console 52 @ Error Log . Problems (3 Executables @ Memory Browser
| & sources.mk B, Modules
~ ¢ Doc Project_RISCV Debug (1) [GDB SEGGER J-Link Debugging] 5= Outline Alt+Shift+Q, O
[ readme.txt SEGGER J-Link GDB Server V7.1la (beta) Command Line . Peripherals
™ Gp Peripherals JLinkARM.d11 V7.11a (DLL compiled Apr 28 2021 10:1@ [#] Problems Alt+Shift+Q, X
¥ [y Source
@ gd32vf103_adc Command line: -if jtag -device GD32VF1@3VET6 -endia Mz MegrEss
T mm—e- GDB Server start settings----- ﬁw
@ gd32vf103 bk GDBInit file: none T - - I
[& gd32vf103 can GDB Server Listening port: 2331 -
[& gd32vf103 cre. SWO raw output listening port: 2332 5+ Signals
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Figure 3-47. Registers view

it Registers £4 =N
Mame Value Des
a4 5% General Registe Gen
i zero 1]
1l ra 0xB000220 =_start0...
i sp (20008000 (Hex)
i gp 020000860
i tp OO
il t0 236870912
fid tl 0
i 12 ]
tii fp OO
i s1 ]
it al 0
i al ]
il a2 0
i a3 1
il ad 0
i as ]
iiii ab 31
i a7 ]
fini =2 ]
i =3 ]
il =4 0
i =5 ]
il =6 0
i s7 ]
il =8 0
i =9 ]
tini =10 0
i s11 ]
3.7.3. 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 3-48. Open Peripherals view
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L@ sources.mk B, Modules
v @y Doc Project_RISCV Debug (1) [GDB SEGGER J-Link Debugging] 0= QOutline Alt+Shift+Q O
5 readme.d SEGGER J-Link GDB Server V7.1la (beta) Command Lin =3 Pen_'pherals —
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Figure 3-49. Peripherals view

()= Variables g Breakpoints €7 Expressions B4 Modules % Peripherals 22 = g
=i
Peripheral Address Description -
[[] 5, ENET_PTP 0x40028700  Ethernet: Precision time protocol
[ &, EXMC (xA0000000  External memory contraller
[ &, EXTI (40010400  External interrupt/event controller
[[] %, FMC 0x40022000  FMC ]
[ %, PWDGT 0x40003000  Free watchdog timer A
%._ GPIOA 0x40010800  General-purpose 1/Os
(] %._ GPIOB x40010C00  General-purpose 1/Os
%, GPIOC 0x40011000
[ 2, GPIOD 0x40011400
[l %._ GPIOE 0=40011800
(] %._ GPIOF Ox40011C00
= 8 ~snrmue M ANAA 3NN i

Mo details to display for the current selection.

le 0 Memory &2 T o ="|| Ul @~ 8 = 8
T GPIOA: 0x40010800 52 |45 Mew Renderings..
Register Address Value it
A%_ GPIOA Ox40010800
a1 CTLO 0x40010800 0x00000000
& MDO [L:0] Ox0
8 CTLo 2:2] 0x0
e MD1 [5:4] 0x0
e L [7:61 Ox0
8 MD2 [9:8] Ox0
& cTL2 [11:10] 0x0 |
2 MD3 [13:12] 0x0 r
8 CTL3 [15:14] Ox0
8 MD4 [17:16] 0x0
& CTL4 [19:18] 0x0
8 MD5 [21:20] 0x0
8 CTLS [23:22] 0x0
8 MD6 [25:24] 0x0
e CTi6 [27:26] 0x0
e MD7 [29:28] 0x0 -
8 cTL7 [31:20] Ox0
L CTLL 040010804 0x00000000
, 1 [STAT 0x40010808 0x00000000
3.7.4. 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 3-50. Open Memory view
n [Window elp
1 Mew Window Q- 5~ 2 v
Editor 3
Appearance | = B ®-Variab.. 9 Break.. 7 Expre..
ke [ b | 5 Breakpoints Alt+Shift+Q, B
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&1 Error Log Alk+Shift+Q, L
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B Madulss
Figure 3-51. 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
3.7.5. 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 3-52. Open Expressions view
Rurf (Window ] elp
lr?|i'= Mew Window %'@E"J"g’."&-vl
Editor r
Pl = . ,
Appearance B %= Variables % Breakpoints 7 E
FLink: [l Show View l b | ® Breakpoints Alt+Shift+Q, B
Perspective b B Console Alt+Shift+Q, C
nded :
ke Mavigation r i Bt
¥ ' G} Debugger Conscle
t
=0 a Preferences £ Debug Sources
£:71 Oxsooresg | bl
000426 == Disassembly
&1 Error Log Alt+Shift+Q, L
' >
€] systicke 5 ™ F“ Expressions I
0 Memory
@ Memory Browser
Figure 3-53. Expressions view
(*)= Variables ®g Breakpointd Y Expressions 2§ Modules = O
B % R[5t 8
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.
3.7.6. Disassembly view

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

window.

Figure 3-54. Open Disassembly view

i

| & B % e

N | &t~ 0~ Q-

In the disassembly window, breakpoints can be enabled, assembly instructions can be

executed in single step, etc.
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Figure 3-55. Disassembly view
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AN AT CAFRESS UR IMFPLICD WARRANTICS, INWCCUDING, GUT WoT CImIT

26 CHANTABILITY AND FITNESS FOR A PARTICULAR PURPI™ Enter location here VH &ty 5
27 THE COPYRIGHT HOLD CONTRIBUTORS LIA ¢ main:
28 TAL, SPECIAL OR CONSEQUENTIAL DAMAY » 0Bee02a2: addi 5p,sp,-16
29 NOT LIt ED TO, PROCUR ICES; LO: @5ee82a 1i ad, e
5@ PROFITS; OR BUSINESS IN CAUSED AND ON ANY TH BEBeE23 W ra,12(sp)
EXEY ER IN CONTRACT, STRICT LIABILITY, OR @EREE223: jal ex8eee382 <gd_eval led_init>
2 ARISING IN ANY WAY QOUT OF THE USE OF THIS se gd_eval_led_init(LED2);
53 OF SUCH DAMAGE. @oeBB2as: 1i ad,l
34 A8eee2ac jal exseee382 <gd_eval_led_init»
=5 51 gd_eval_led_init(LED3);
Z6 #include "gd32vfles.h" @8e282ac : 1i ag,2
57 #include "gd32vfle3v_eval.h" aseee2be: jal exseea3e2 <gd_eval_led_initr
558 #include "systick.h" 52 gd_eval_led_init(LED4);
59 #include <stdio.h» B580682b2: 1i al@,3
a @82282b4 jal 0x3000382 <gd_eval led_init»
56 gd_eval_led_on({LED1);
main functiecn B88882b6 : 1i ae,o
n[in] none B8ee82b3 jal Bx300834a <gd_eval_led_on>
n[eut] none 57 gd_eval_led off(LED4);
none = ©8eeazba: 1i a@,3
/ B eseeszbc: jal axseed3ta <gd_eval_led_off»
7= int main(void) 58 delay_lms(l@ea);
s { B  eseeezbe: 1i a8, 1888
|29 gd eval led init(LED1); = @8@ee2c2: jal 8x80008842 <delay 1lms>
a gd_eval_led_init(LED2); = 2608 gd_eval_led_on(LED2);
51 gd_eval_led_init(LER3); E esese2c4: 1i ae,1
52 gd_eval_led_init{LED4);| = ©@BB882ce: jal 8x300034a <gd_eval_led_on>
53 = sl gd_eval_led off(LED1);
54 while(1){ pEeeE2cd:  1i a8,
55 /* turp on ledl, turn off Jeda */ hd ARAARI 3 - dal od eval led off

3.7.7. Exit the Debug perspective

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

Figure 3-56. Exit the Debug perspective

|2 edlipse-workspace - Project_RISCV/Application/main.c - Edipse IDE — 0O X
ile Edit Source Refactor Navigate Search Project Run Window Help
il |& #0%-0~-G-®c - 4B8'% an SSH-Fro2orD
|y Project Explorer 52 = O 45Debug  [E] main) at main.c:49 0... 8 =Varia.. % Brea.. S Expr.. B Mod.. isas...
BSY & | 2 : R A PARTICULAR PURPI™ Enter location here MIEER-1 N,
&S Project RISCV (in Eclipse proj & 2 ORS BE LIA ¢ main: ~
2 » osepe202: | addi  sp,sp,-16
Includ P3P,
) Includes 29 esopozas:  1i 20,0 B
~ @iy Application 36 ; ) H ps@B@2aIE:  sw ra,12(sp)
& main.c 31 W IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIt 83000238 jal 9xB80e@302 <gd_eval led_init>
g systick 32 ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADV 56 gd_eval_led_init(LED2);
2 systicke ol e race T ag,1
33 F SUCH DAMAGE 8E0e02aa: 1li a8,1
¥ (= Debug 34 % 88@882ac:  jal 0x8800302 <gd_eval led_init>
(= Application 35 51 gd_eval led init(LED3);
Peripheral 36 #include "gd32vfle3.h” B30002ae: 1 a8,2
& Peripherals 37 #include "gd32vf103v_eval.h” 080002b0:  jal xB800362 <gd_eval_led_init>
(= RIsCv 38 #include "systick.h” 52 gd_eval led_init(LED4);
= Utilities 39 #include <stdio. esepozb2: i 28,3
[ makefile 4 @30002b4:  jal @x3000302 <gd_eval_led_init> E
. 416 /*1 56 gd_eval_led_on(LED1);
[& objects.mk a2 main function 08000206:  Li 8,2
[ sources.mk 43 none 880802b8:  jal @x888834a <gd_eval_led_on>
© @ Doc a4 none 57  gd_eval_led off(LED4);
= 43 none = ©38002ba: 1 a8,3
|5 readme.na 46 %/ B eseewezbc: jal @x880a36a <gd_eval led off>
. 78int matn(vald -
v (G Peripherals §4 int main(void) o 8 delay_1ms(1008);
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4.

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 4-1. Import an existing project - 1
= Import l | - -

Select \:‘
Create new projects from an archive file or directory. [_L_jl

Select an import wizard:

:

IJ = General I

> Archive File
|' % Existing Projects into Workspace

[} File System

*

[ Preferences

m

(3 Projects from Folder ar Archive
s CfC+H+
> [ Git
» (= Install | 4
» = Oomph
. &= RPM
» [= Run/Debug

T [

. - —
@,‘ = Back MNext = Finish

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 4-2. Import an existing project - 2

= Import

Import Projects
Select a directory to search for existing Eclipse projects.

[OREE- R R TR LN M -\ eclipse-workspace\GD32VF103 Firmware Library V1.1.2\Template|

() Select archive file:

Projects:

Project RISCV (Ei\eclipse-workspace\GD32VF103_Firmware _Library V1.1.2\Template\Eclipse_project) I

Options

[I5earch for nested projects

[JCopy projects into workspace

[JClose newly imported projects upon completion

[[JHide projects that already exist in the workspace
Working sets

[JAdd project to working sets

? <ok |RERS

Browse...

Browse...

Select All

Deselect All

New...

Select...

Cancel
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5.

Debug in RAM

Step 1: Modify the link script and recompile the project (it is recommended to clean and then

build) for example, as shown in Figure 5-1. Ld file memory map when debugging in RAM.

Figure 5-1. Ld file memory map when debugging in RAM

5 MEMORY

61

7 £* Run in FLASH */

B/*

9 flash (rxailw) : ORIGIN = exB3@eeess, LENGTH = 128k
18 ram (wxal!ri) : ORIGIN = @x280808088, LENGTH = 32K
e

12 /¥ Run in RAM */

13 flash (rxail!w) : ORIGIN = 82888028808, LENGTH = 24k
14 ram (wxalri) : ORIGIN = @x2088658088, LENGTH = BK
5

16 }

Step 2: In the “Debug Configurations->Startup” option, check “RAM application”.

Figure 5-2. Debug configurations when debugging in RAM

Create, manage, and run configurations

S Debug Configurations m} X

EE 0 X | B Y - Name: |Projer:t7RISCV Debug (1)
|t‘,‘pe filter text | Bl Main | %5 Debugger | = Startup E Source | L] Common ?ﬁ- SVD Path
[T] C/C++ Application | | &

[T] C/C++ Attach to Application
[T] C/C++ Container Launcher
[E] C/C++ Postmortem Debugg

[T] C/C++ Remote Application
Cif C/C++ Unit () Use file: Workspace... File System...

@ GDB General Debugging Symbols offset (hex) l:l

[T] GDB Hardware Debugging
v [£] GDB OpenOCD Debugging Load executable
Project_RISCV Debug (®) Use project binary:  eclipse-workspace\GD32VF103_Firmware Library V1.1.2\Template\Eclipse_project\Deb

[c] GDB PyOCD Debugging O Use file: Workspace... | File System...
[t] GDB QEMU Debugging
« [£] GDB SEGGER J-Link Debugg Executable offset thew: | |
Project_RISCV Debug (1)
& Launch Group

Load Symbols and Executable
Load symbols
(®) Use project binary: eclipse-workspace\GD32VF103_Firmware_Library V1.1.2\Template\Eclipse_project\Debu

Runtime Options
RAM application (reload after each reset/restart)

Run/Restart Commands

Pre-run/Restart reset Type: l:l (always executed at Restart)

‘ ]

Revert Apply

< >

Filter matched 15 of 15 items

Step 3: Enter the Debug perspective when debugging in RAM, as shown in the figure below.
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Figure 5-3. Debug perspective when debugging in RAM

k Debug [c ] main() at ma... BC mainc &2 = O ®=Varia.. % Brea.. °F Expr.. B\ Modu...

4 ~ Enter location here

5 ¢ .

6 #include “gd3zvfles.h” main:

7 #include “gd32vf1e3v_eval.h” » 20000222 | E'.jdl o]

8 #include “systick.h" 20600224 11 a2,@

9 #include <stdio.h> 20000206 | sw ra,12(sp)

Lo 200802a8: jal @x20008302 <gd_eval_led_init>
S 50 gd_eval led_init(LED2);

a| main function 2000@2aa:  1i a@,1

b= [in] none 208882ac: jal 9x20000302 <gd eval led init>
n [out] none 51 gd_eval led_init(LED3);

I none 288882z 1i al,?

PREY; 200002b8 : jal 0x20008302 <gd_eval_led_init>
l7& int main(void) 52 gd_eval_led_init(LED4);

I3 286882b2: 1i a@,3

- - . 2@@eazba: jal ex20000302 <gd_eval led_init»
0 :S;:::i;i:ﬂj:ﬁ Eﬁi B ss _ gd_eval_led on(LED1);

1 gd_eval led_init(LED3); g| 200@6206: i 20,0

2 gd_eval led init(LED4); 0 208002b8: jal Bx20080834a <gd_eval_led_on:
3 - - - 57 gd_eval led_off(LED4);

a while(1){ B 266002ba: 1i al,3

5 /* turn on ledl, turn off ledd */ BH 288882bc: jal J ?xQBBBB?Ga <§d_eval_1ed_off>
5 . 58 elay_lms(1888);

E gd_eval_led on(LEDL); v 280882be ; 1i af, 1668

od eval Ted off(1FD4h:
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6.

6.1.

6.2.

Printing with printf

Use steps

Step 1: Add the following _write function definition to the file.

ssize_t _write(int fd, const void* ptr, size_t len) {
const uint8_t * current = (const uint8_t *) ptr;
{
for (size_t jj = 0; jj < len; jj++) {
_put_char(current[jj]);

if (current[jj] =="\n") {
_put_char(\r");

}

return len;

return _stub(EBADF);

}

Step 2: Redirect usart to the put_char function.
int _put_char(int ch)
{

usart_data_transmit(USARTO, (uint8_t) ch);
while (usart_flag_get(USARTO, USART_FLAG_TBE)== RESET){

}

return ch;

}

Step 3: Use the printf function to print normally. Note that “\n” needs to be added to printf
function to flush the output stream.

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 RISC-V Cross C Linker->Miscellaneous” option.
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Figure 6-1. Print floating point data configuration

S Properties for Project RISCV O X
Resource .
& Tool Settings %) Toolchains M Devices [J Container Settings A Build Steps I
Build Vanables
Environment = TEVEI!EtI P"‘.?CESSO" Linker flags (-Xlinker [option]) &
Leaging @ Optimization
= Warnlngls
Tool Chain Edito (£ Debugging
C/C++ General w B GNU RISC-V Cross Assembler
Linux Tools Path %: Preprocessor
MCU %;; Incluc:lles
Project Natures = Wlarnmgs
Project References (@ Miscellaneous .
Run/Debug Setting v & GNURISC-V Cross C Compiler Other objects &
Task Repository (22 Preprocessor
Task Tags %: InCILIId:}s .
Validation 2 Optimization
WikiText & Warnings
A
~ B GMNU RISC-V Cross C Linker
@ General
(2 Libraries
- Generate map "${BuildArtifactFileBaseName
(2 General [ cross reference (-Xlinker --cref)
v B GNU RISC-V Cross Create Listing [JPrint link map (-Xlinker --print-map)
@ General Use newlib-nano (--specs=nano.specs)
vE iNU RISC-V Cross Print Size Use float with nano printf (-u _printf_float) l
(3 General [JUse float with nano scanf (-u _scanf float)
Do not use syscalls (--specs=nosys.specs)
Overbose (v
z 2 Other linker flags | v

@' Apply and Close Cancel

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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7.

Revision history

Table 7-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Jun.20, 2022
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