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1.

Introduction

GD-Link V2 is a rich-featured, easy-to-use, and portable debugging and programming tool
developed by GigaDevice for GD32 series MCU, which has the following characteristics:

USB2.0 high-speed interface

Provide 5V or 3.3V power supply for the target chip

Support firmware update through the GD-Link Programmer software
Support SWD / JTAG debugging and programming interface
Support GD32 ARM / RISC-V core full series of chips

Support KEIL / IAR / Eclipse debugging and programming

Support offline programming

Support virtual USB disk drag and drop programming

Support SWO function

Support virtual serial port printing



G GD-Link V2 Adapter User Guide

GigaDevice

2. Hardware introduction

2.1. Pin definitions and wiring methods

To enable programming, debugging, serial communication, and printing functions, connect
the GD-Link V2 pins to the SWD (SWO), JTAG, or USART interface of the target chip using
DuPont wires or ribbon cables. The pinout of GD-Link V2 is illustrated in Figure 2-1. GD-Link
V2 pinout diagram.

Figure 2-1. GD-Link V2 pinout diagram

Target MCU

—_ T Vref IP2

T T, R T _TMS/IO
: Y T TCK/CLK
USARTI_TX i . T TDO
USARTI RX ; : T _1DI
L9 10 T Reset

—  5x2P2.54
5ND

[®)]

The functions of each GD-Link V2 pin are described as shown in Table 2-1. GD-Link V2 pin
function definitions.

Table 2-1. GD-Link V2 pin function definitions

Pin Number Pin Name Description
1 T_Vref Target chip power supply, providing 3.3V / 5V
2 T_TMS/IO JTAG TMS pin / SWD SWDIO pin
3 GND Power ground
4 T_TCK/CLK JTAG TCK pin / SWD CLK pin
5 USART1_TX Serial transmission pin
6 T_TDO JTAG TDO pin / SWO pin
7 USART1_RX Serial reception pin
8 T_TDI JTAG TDI pin
9 GND Power ground
10 T_Reset JTAG / SWD target chip reset pin

The diagram of GD-Link V2 hardware connection to the target chip is illustrated in Figure 2-2.
SWD interface connection diagram, Fiqure 2-3. JTAG interface connection diagram,
Figure 2-4. SWD + SWO interface connection diagram and Figure 2-5. Serial interface

connection diagram.
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Figure 2-2. SWD interface connection diagram

T_Vref 1 VCC
T TMS/IO 2 SWDIO
T_TCK/CLK 4 SWCLK
GND 3,9 GND
T Reset 10 NRST
(optional)
GD-Link V2 Target MCU

Figure 2-3. JTAG interface connection diagram

T_Vref 1 VCC
T_TMS/IO 2 T™MS
T_TCK/CLK 4 TCK

T_TDO 6 TDO

T_TDI 8 TDI

GND 39 GND
(EBE:rslaelt) 10 NRST
GD-Link V2 Target MCU
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Figure 2-4. SWD + SWO interface connection diagram

T_Vref 1 VCC
T_TMS/IO 2 SWDIO
T_TCKICLK 4 SWCLK
T TDO 6 SWO
GND 3,9 GND
T Reset 10 NRST
(optional)
GD-Link V2 Target MCU

Figure 2-5. Serial interface connection diagram

T Vref 1 VCC
USART_TX 5 RX
USART_RX 7 X
GND 3,9 GND
GD-Link V2 Target MCU
2.2. Button, LEDs and Buzzer

GD-Link V2 features a single button (K1), a buzzer (BZ1) and four LEDs (LED1/2/3/4) as
indicators. The physical representation of GD-Link V2 is shown in Eigure 2-6. GD-Link V2
adapter hardware. The button K1 is used for firmware updates and offline programming. For
specific usage instructions, please refer to the firmware update and offline programming

section.
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Figure 2-6. GD-Link V2 adapter hardware
© RAET U1 fi
During offline programming and drag-and-drop programming from a virtual USB disk, when
the target chip has been successfully programmed with the desired file, the buzzer will beep,
indicating a successful programming status. The on-off and blinking of the LED indicate
different working states of GD-Link V2. Table 2-2. Working status of GD-Link V2 provides
a description of the different status of these LEDs which indicate the status of programming
and debugging tool.
Table 2-2. Working status of GD-Link V2
LED LED status GD-Link V2 working status
] Offline programming or drag-and-drop
always bright )
programming successful
LED1
) performing offline programming or drag-and-
flashing .
drop programming
flashing fast USB connection successful
LED2
flashing slow USB not connected
LED3 always bright Firmware update status
LED4 always bright Power supply is normal
2.3. Output voltage

The debugger provides 5V and 3.3V output voltages for users to choose. The output voltage

can be modified by short-connecting the R12 and R13 resistors in the hardware through the

0Q resistor. The schematic diagram of the voltage selection is shown in Figure 2-7. GD-Link
V2 output voltage select. Reference Figure 2-6. GD-Link V2 adapter hardware, when the

0Q resistor is welded at R13, the T_Vref voltage is 3.3V, when the 0Q resistor is welded at
R13, and the output T_Vref voltage is 5V.

10
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Figure 2-7. GD-Link V2 output voltage select

K12

Voltage Select

A —_, L
R13
33— l—lT_‘n.-'ref
Target Voltage R12 | R13
3V3 NC | FIT
5V0 FIT | NC

11
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3.

3.1.

Software features

Firmware updates

GD-Link V2 provides firmware update functionality. Firmware updates are used to:

B Support the latest MCUs released by GD32.
B Fix issues present in the firmware.

GD-Link V2 can be updated using the GD-Link Programmer software. Users can visit the
GD32MCU official website to obtain the latest version of the GD-Link Programmer software,
unzip it after downloading, and follow these firmware update steps:

1. Disconnect GD-Link V2 from the computer's USB port.

2. While holding down button K1, plug GD-Link V2 back into the computer's USB port. At
this time, LED3 is always on, indicating that the programmer is in firmware upgrade mode.

3. Release button K1 and click the "GD-Link" menu in the GD-Link Programmer software.
Choose "Update Firmware" to start the firmware update process.

4. Aprogress bar will pop up in the GD-Link Programmer software, indicating the progress
of the update. Wait for it to reach 100% and show a successful update message.

Refer to Figure 3-1. GD-Link V2 firmware update step 1, Figure 3-2. GD-Link V2 firmware
update step 2 and Figure 3-3. GD-Link V2 firmware update step 3 for visual guidance on
the firmware update process.

Figure 3-1. GD-Link V2 firmware update step 1

% GD-Link Programmer 4.7.14.19076 — =] X

© Filelf) TargetM

RAM Address  Unknown
RAM Size

uiD

Flash Info

Size

Flash Base ...  Unknown

Output

Show initial infornation and softwere information hers,

W 4 r h \Status
CAP NUM SCRL |

12
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Figure 3-2. GD-Link V2 firmware update step 2

& GD-Link Programmer 47.14.19076 — [m] X

i Filelf) TargetT GD-link Refresh EitE) View(V) Help(H]

Device(GD-Link)
Connect Unknown
Device Inter.. SWD
Firmware Ve... Unknown

uio Unknown
B JTAG/SWD
Initial Speed 10000 kHz
£ MCU Info
MCU Part No. Unknown
n Endian Unknown
GD-Link Programmer X o — L
Core D Unknown
Please make sure DO NOT disconnect fram PCin upgrade process! Use RAM Yes
Confirm to upgrade to Firmware version 12 RAM Address  Unknown
RAM Size Unknown
up Unknown
e i
Size Unknown

Flash Base .. Unknawn

|

Show initial infornation snd software infornation here.

W« by \Status

Ready CAP NUM SCRL

Figure 3-3. GD-Link V2 firmware update step 3

3 GD-Link Programmer 4.7.14.19076 - o X

© File(f) Target GD-link Refresh EditlE) Viewl) Help(H)

Properties v ax
Froperties Window ~
a5

up Unknown

B JTAG/SWD
Initial Speed 10000 kHz

B & MCU Info
©Dtink Progrers * MCU Part No. Unknown
Endian Unknown

Operation:  Upgrading GD-Link firmware. Check core ID Yes

CorelD Unknown

RealTme:  Upgrading GO-Link frmware: Suceessfuly!
Time Cost: 5.828s

Use RAM Yes.
RAM Address Unknown
RAMSize  Unknown

W e
= e
Size Unknown

Flash Base ..  Unknown

L

Show initial information and roftware infermation here

M 4 b w O\ Status
Ready CAP NUM SCRL

After the update is completed, user can check the current firmware version number in the
properties pane, as shown in Figure 3-4. GD-Link V2 firmware update step 4.

13



GigaDevice GD-Link V2 Adapter User Guide

Figure 3-4. GD-Link V2 firmware update step 4

% GD-Link Programmer 47.14.19076

i Filelf) TargetT GD-link Refresh EitE) View(V) Help(H]

Windon

Device(GD-Link)
Connect T238B60AD934F.,
Device Inter.. SWD

Firmware Ve 1
5047244B15373...

Ready CAP NUM SCRL

Note: During the firmware update process, do not unplug GD-Link V2 from the computer's

USB port.
3.2. Programming function
3.2.1. IDE programming

Programming with KEIL (version 5.27 and above)

Connect GD-Link V2 to the target chip according to the hardware connection described in Pin
definitions and wiring methods section. Connect the USB interface of GD-Link V2 to the
PC, and wait for LED2 to enter rapid blinking mode. Open KEIL software, in the KEIL Debug
tab, select "CMSIS-DAP Debugger" or "CMSIS-DAP ARMv8-M Debugger" in the "Debug"
option, as shown in Figure 3-5. KEIL debug configuration.

14
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Figure 3-5. KEIL debug configuration

V) 1

Device ] Target] Dutput] Listing] User ] C/C+t+ ] Asm ] Linker Utilities ]

2
" Use Simulator ~ with restrictions  Settings | Il': Use: |CMSIS-DAP Debugger vI
I~ Limit Speed to Real-Time

CMSIS-DAP Cortex-M Target Driver Setup *

Debug lTrace ]Flash Download]

CMSIS-DAP - JTAG/SW Adapter SW Device
| MSI5-DAP V2 3 j | IDCODE Device Name
SWDIO | @ (x1BAD1477  ARM CoreSight SW-DP
Serial No: [FDAD2457FA0D e = [
Fimware Version: |0255 J
v sws Potfsw <] 4| ©
~
Max Clock: | 5MHz hd | | | | e

Debug

Connect & Reset Options Cache Options Download Options

Connect: |Nom1a| j Resst: |A|.rtodetect j ¥ Cache Code I~ Verify Code Download

[¥| Reset afier Connect [v Cache Memary ™ Download to Flash

" Log Debug Accesses [ Stop after Reset

0K | Cancel | Help

In the "Utilities" tab, select "Use Debug Driver" and click the "Setting" button to choose the
MCU download algorithm and configure the erase mode and other settings, as shown in

Figure 3-6. KEIL utilities configuration.

Figure 3-6. KEIL utilities configuration

u 1
Device ] Target] Output ] Listing] User I CAC++ ] A=m ] Lin](er] Debugz

Configure Flash Menu Command

(% |Use Target Driver for Flash Programming 2V Use Debug Driver
— Use Debug Driver — Settings I+ Update Target before Debugging
| 3 4 |
CMSIS-DAP Cortex-M Target Driver Setup *

Debug I Trace Flazh Download l

Download Function 4 RAM for Algorithm
Logn | ¢ Erese FulChip | [ Program
_‘Fi {* Frase Sectors | [ Verify Start: |Dx2DDDDDDD Size: |DxDDDD1 0oo
" DonctErase [ Reset and Fun
Programming Algerithm
Description | Device Size | Device Type | Address Range |
GD32F10x Extra-density FMC M On-chip Flash 08000000H - 082FFFFFH

Start: | Size:

o ]

Click the "Download" icon in the KEIL menu bar. In the "Build Output" window, the
programming progress can be monitored, as shown in Figure 3-7. KEIL Download Icon and

15
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Figure 3-8. Build output window - programming successful.

Figure 3-7. KEIL Download Icon

SH@| @ | | | ==
£ @@ el 1 |[$8] eoszroco R AR e Y@

Figure 3-8. Build output window - programming successful

Full Chip Erase Done.
Programming Done.

Verify CK.

Flash Load finished at le:06:29

Programming with IAR (version 8.50 and above)

Connect GD-Link V2 to the target chip according to the the hardware connection described
in Pin definitions and wiring methods section. Connect the USB interface of GD-Link V2
to the PC, and wait for LED2 to enter rapid blinking mode. Open IAR software. In the IAR
"Project” menu, choose "Options." In the "Debugger" tab, choose "CMSIS-DAP" as the

debugger driver, as shown in Figure 3-9. IAR debugger configuration. In the "Setup" tab,

choose the MCU type, download algorithm, and other configurations according to the target
chip's requirements, as shown in Figure 3-10. IAR CMSIS DAP configuration.

Figure 3-9. IAR debugger configuration

Optians for node "GD32103B_EVAL" X

Categary: Factary Settings

General Options
Static Analysis
Runtime Checking

C/C++ Compiler Setup Download Images Multicore Extra Options Plugins
Assembler

QOutput Converter . 2

Custom Build Driver Run to

B_'th"s 1 | CMSIS DAP z | I’"a‘"—l
B

T Setup macros

CADI [ Use macro file(s)
CMSIS DAP
GDE Server
Iget
JHink/3-Trace
TI Stellaris
Nu-Link

PE micro Device description file
STLINK
Third-Party Driver [] Override default

TIMSP-FET . e — e emaaina
TI¥DS $TOOLKIT_DIRS\CONFIG\debugger\GigaDevice\GD32F103x | | ...

Cors

16
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Figure 3-10. IAR CMSIS DAP configuration

Options for node "GD32103B_EVAL" x

Categony: Factary Settings

General Options
Static Analysis
Runtime Checking 2
CJC++ Compiler Setup Breal-cpoints
Assembler
Qutput Converter
;:T;j:;:;:: ® Auto Override default
Linker (O From file
Debugger
Simulator () Explicit Select
CADI
Interface Explicit probe configuration
GDB Server
I-jet 0 JTAG3 Multi-target debug system
J-link/J-Trace
1 Stellaris (® SwWD
Mu-Link
PE micro
STLINK 0
ThirdParty Driver
I MsPFET Interface 4

TIXDS 6MHz v

Probe config Prabe configuration file

Target with multiple CPUs

Ok Cancel

In the menu bar "Project" drop-down option "Download", click "Download active application”
and wait for the progress bar to complete the burning, as shown in Figure 3-11. IAR
download button and Figure 3-12. IAR download progress bar.

17
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Figure 3-11. IAR download button

PmJeCthMSIS-DAP Tools Window Help

Add Files... 1< Q> Gz < > [
Add Group...
Import File List...

Add Project Connection...

Edit Configurations...

Remove

pde "gd32fl0x.h"™
Create New Project... pde "gd32fl03b_eval.h™

Add Existing Project... pd= "systick.h”

Options... Alt=F7

rief main function

Version Control System p param[in] none
aran[cut] none

O Make F7 petval none

Compile Cirl+F7 | )
in {void)

Rebuild All

Clean stick config():

Batch build... F&

enable the LEDs clock i
T y fa_periph_clock_enable (RCU_GPICC) ;

Stop Build Ctrl+Break
GEY

© Download and Debug Ctrl+D

reset LEDs GPIO

» | Debug without Downloadi

ST CL A BT D, i0_bit_reset (GPIOC, GPIO_PIN_6 | GEI
Attach to Running Target
Make & Restart Debugger Ctrl+R

Restart Debugger Ctrl+Shift+R

Download » Download active application Alt=D

SFR Setup Download file...

Erase memory
_bit_set (GPI10C, GPIO_PIN 7):

£ 200

Bk CMSIS-Pack Manager

delay +/

Open Device Description File » /% 1,

Save List of Registers...

Figure 3-12. IAR download progress bar

Busy

Starting debugger session: Flashing

Downloading: Downloading

e . . . . . . N . . Y ™
A R O Y T T T W O W T W

Cancel

Programming with Eclipse

Connect GD-Link V2 to the target chip according to the hardware connection described in the
Pin definitions and wiring methods section. Connect the USB interface of GD-Link V2 to
the PC, and wait for LED2 to enter rapid blinking mode. Open the Eclipse software and click
"RUN" menu and select the dropdown option "Debug Configurations..." to enter the
"Debugger"” tab, as shown in Figure 3-13. Access the "Debug Configurations" interface.
Configure the OpenOCD path correctly and fill in the cfg file to be used in the "Config options"
section, as demonstrated in Figure 3-14. Configure the "Eclipse Debug" tab in the Eclipse
Debug Configuration interface.

After completing the configuration, click the "Apply" button to save the settings. Then, select

18
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the "Debug" button, and when the "Confirm Perspective Switch" window appears, click "YES"
to confirm. This will initiate the code download and take to the debugging interface, as

illustrated in Figure 3-15. Enter the debugging interface in Eclipse.

Figure 3-13. Access the "Debug Configurations™ interface

= cclipse-workspace - Project/Application/main.c - Eclhipse IUE
—

g -

¥ Project Explorer &%
Si=

clipse_projec

4 7% Project (in E
- $ Binaries

* ! Includes

» @ Application
. G@ CMSIS

> (= Debug

> by Doc

> Gy Ld

> Gy Peripherals

> fpy Startup
» Gy Utilities

| &+ & ~ |

§ 5o {

o 51 systick |
52 gd_eval |
53 gd_eval |
54 gd_eval |
55 gd_eval |
56
57 while(1)
58 /* 1
59 gd_«d
60 gd_«d
61 dela
62 /*
63 gd_¢
~a —

File Edit Source Refactor MNawigate Search ProjedWindow Help

HVE%Q| e v

= B8 [€ mainc
v §

49= int main(voi

F

[#7 Problems & T4
CDT Build Conscle [F

make --no-print-d
arm-none-eabi-obj
"Project.dump”

Invoking: GNU Arm
arm-none-eabi-obj

Einizhed hiyilding

@_./ Run Last Launched
3% Debug Last Launched
95 Profile Last Launched
Profile History
Profile As
Profile Configurations...
Run History
© RunAs

Run Configurations...

Debug History
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Figure 3-14. Configure the "Eclipse Debug" tab
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3.2.2.

Figure 3-15. Enter the debugging interface in Eclipse
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Info : device id = Ox13038410 & Add new expression o o, w76] G (Gx0bace <mainmiser)
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GD-Link Programming

Connect GD-Link V2 to the target chip according to the hardware connection described in_Pin
definitions and wiring methods section. Connect the USB interface of GD-Link V2 to the
PC, and wait for LED2 to enter rapid blinking mode. Open the GD-Link Programmer software
and select the JTAG / SWD programming interface and configure the communication speed
in the "Properties" window. Refer to Figure 3-16. GD-Link programmer _programming
options configuration for an illustration of GD-Link Programmer programming options.

Figure 3-16. GD-Link programmer programming options configuration

%5 GD-Link Programmer 4.6.10.13769 - O x
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]

Status

CAP NUM SCRL ¢

Click the "Target" dropdown menu and choose the "Connect" option. Check the "Output”

window for a message indicating "Connection successful." At the same time, the detailes
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information about the connected target chip, including its specific type are listed in the
"Properties" window. Refer to Figure 3-17. Connecting the target chip in GD-Link
Programmer for an illustration of GD-Link Programmer successfully connecting to the target

chip.

Figure 3-17. Connecting the target chip in GD-Link Programmer

5 GD-Link Programmer 4.6.10.13769

© FilelF) | Target | GD-link Refresh  EditlE) View(V) Help(H)
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Drag and drop the binary file, "xxx.bin" or the executable file "xxx.hex" into the GD-Link
Programmer software. When using the "xxx.bin" file for programming, a dialog will appear on
the host computer's software, prompting to enter the starting address for the download. After
entering the correct download address, click the "OK" button. Then, select the "Target"
dropdown menu and choose the "Program" option. The software will start downloading the
program to the target chip. Wait for the progress bar to reach 100%, and a message will
confirm the successful download, as shown in Figure 3-18. GD-Link Programmer _burns

target chip.

Figure 3-18. GD-Link Programmer burns target chip
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3.2.3.

Offline programming

Connect the USB interface of GD-Link V2 to the PC, and wait for LED2 to enter rapid blinking
mode. Open the GD-Link Programmer software. Click "GD-Link" menu bar and then choose
"Configuration" to configure the parameters of offline programming, referring to Figure 3-19.
GD-Link V2 offline download parameter configuration. The following configurations can

be performed using this interface:

B Whether to enable read protection after offline programming completion.
B Erase method selection: full chip erase or page erase.
B Limit the number of offline programming downloads.

Click the "OK" button in the offline programming parameter configuration interface to save the
settings. After configuration, in the menu bar, click "GD-Link" and then "Update File" to enter
the file update interface. Referring to Figure 3-20. GD-Link V2 offline download file update

configuration. Select the specific part number of the target MCU, add the xxx.bin file, specify
the download address to the target chip, and click the "Update" button. Wait for the progress
bar to reach 100% to complete the file update, as shown in Figure 3-21. Offline download
file updated to GD-Link V2.

File updating supports one-time burning for BOOT+APP functionality. The user can continue
to click the "Add" button to add a second bin file, specify the burning address. The file update
allows to add a maximum of 8 bin files. The addition process is illustrated in Figure 3-22.
Simultaneously adding BOOT+APP offline download file update to GD-Link V2.

For GD32W515 series MCU, offline programming also supports option byte configuration.
When selecting the MCU part number as GD32W515 series MCU in the "GD-Link Update
File Configuration" window, click the "Configure OptionBytes" button. In the pop-up window,
perform the option byte configuration. After configuration, click the "OK" button to save the
relevant settings, as shown in Figure 3-23. Offline download configuration option byte

feature.

Figure 3-19. GD-Link V2 offline download parameter configuration

% GD-Link Programmer 4.6.10.13769
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Figure 3-20. GD-Link V2 offline download file update configuration
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Figure 3-21. Offline download file updated to GD-Link V2
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Figure 3-22. Simultaneously adding BOOT+APP offline download file update to GD-
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3.2.4.

Link V2
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Figure 3-23. Offline download configuration option byte feature
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After updating the offline burning file to GD-Link V2, refer to the Pin definitions and wiring
methods section related to hardware connection with the target chip. Manually press the K1
button, if LED1 entering rapid blinking mode, indicating that the offline burning process is
ongoing. When the buzzer beeps, it signifies the completion of the offline burning. At this time,
LED1 is always bright. If the buzzer does not beep, and LED1 is turned off after blinking, it
indicates an offline burning failure.

Machine singal triggered programming

GD-Link V2 offers machine-triggered programming functionality. The signal interface pinout
diagram is shown in Figure 3-24. Machine signal programming pin distribution
schematic diagram. The functions of each pin for the machine-triggered programming

interface are described in Table 2-1. GD-Link V2 pin function definitions. After updating
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GigaDevice
the programming file into the programmer as described in the offline programming section,
users can initiate the programming process by providing a 100ms low-level pulse signal to
the T_START pin. During the programming process, the T_BUSY pin remains at a low-level
signal. When the programming is successful, the T_GOOD pin generates a low-level signal,
while a low-level signal on the T_NG pin indicates a programming failure.
Figure 3-24. Machine signal programming pin distribution schematic diagram
GND
— JP3
IS N
T NG 3
T BUSY 3
T GOOD 1
T START -
—— 3
4=1P2 54
Table 3-1. Machine signal programming pin function definition
Pin . _
Pin Name Description
Number
1 GND Power ground
2 T_NG Defaults to a high level. When burning fails, this pin goes to a low level.
Defaults to a high level. When burning is in progress, this pin goes to a
3 T_BUSY 9 9 prog Ping
- low level.
Defaults to a high level. When burning is successful, this level goes to a
4 T_GOOD
- low level.
Defaults to a high level. When this pin receives a low-level signal with a
5 T_START
width of 100ms, burning starts.
3.2.5. Virtual USB disk drag and drop programming

Virtual USB disk drag and drop programming function configuration

Starting from firmware version 11, the drag-and-drop functionality of the virtual USB disk is
disabled by default. After connecting GD-Link, user can check whether this function is enabled
or not through the host software (host software version GD-
LinkUtilityProgrammer_win_|_v2.0.2.34758 or later). To enable this function, navigate to "GD-
Link -> Configuration -> GD-Link Config -> Set USB Storage Functionality" and select "Open".
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Figure 3-25. Virtual USB disk drag and drop programming function configuration
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Insert the GD-Link V2 USB into the PC port. There will be a USB mass storage device in the
PC device manager, and a GigaDevice disk with the GD logo will appear in the local disk. As
shown in Figure 3-26. USB mass storage device and Figure 3-27. Virtual USB drive.
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Figure 3-26. USB mass storage device
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Figure 3-27. Virtual USB drive
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Double-click to open the disk. Inside the disk, there is a CONFIG.TXT file. By modifying the
content of this file and saving it, the initialize the programming parameter can be configured.
The content of the CONFIG.TXT file is shown in Table 3-2. CONFIG.TXT file content.

Table 3-2. CONFIG.TXT file content
# Program config:

Target CPU: ARM

Program Flash start address: 0x08000000

Erase method: Page

Reset method: Software

Read protection: Disable

Sram start address: 0x20000000
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Note: Keep the format of this TXT UTF-8. Please configure programming parameters follow the format|
before programming. E.g:

# Program config:

Target CPU: ARM

Program start address: 0x08000000

Erase method: Chip

Reset method: Software

Read protection: Disable

Sram start address: 0x20000000

The options and descriptions for each parameter configuration are as shown in Table 3-3.
Drag-and-Drop programming configuration parameter definitions.

Table 3-3. Drag-and-Drop programming configuration parameter definitions

Parameter Options Description
) ARM Select ARM as the target chip core
Target MCU core architecture -
RISC-V Select RISC-V as the target chip core
Program flash start address
OXO8XXXXXX
Program flash start address OXO8XXXXXX
OXOCXXXXXX Program flash start address OXOCXXXXXX
Page Flash erasing method is page erasing
Erase method - - - - -
Chip Flash erasing method is full chip erasing
Reset method after completing chip download
Software )
is software reset
Reset method - -
Reset method after completing chip download
Hardware )
is hardware reset
Target chip's SRAM start address is
OX2X XXX XXX
OX2XXXXXXX
Sram start address - -
Target chip's SRAM start address is
OX3XXXXXXX
OX3XXXXXXX
Select SWD as the download interface(only
SWD
) for ARM)
Debug interface -
Select JTAG as the download interface(only
JTAG
for RISC-V)

After configuring the programming parameters, save and close the file. Refer to the Hardware
introduction section, connect GD-Link V2 to the target chip via SWD (GD Cortex-M core
MCU) or JTAG interface (GD RISC-V core MCU) correctly, then copy or drag the binary
xxx.bin or executable file xxx.hex generated by the IDE or compiler toolchain to the
recognized GigaDevice disk device. The programmer will automatically identify the target chip
and complete the file programming.

After programming is complete, the virtual USB device will unmount and then remount from
the disk. Once mounting is complete, open the GigaDevice disk. If the disk contains only the
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3.3.

3.3.1.

CONFIG.TXT file, it indicates a successful file programming. If a FAIL.TXT file appears in the
disk, it indicates a programming failure. Double-click to open FAIL.TXT and check the reason

for the programming failure.

Note:

1. When the debugger loses power and is unplugged and reconnected, the previous
programming parameters will revert to default values.

2. The binary xxx.bin file should be generated by the compiler and the corresponding
download target address should be filled correctly, otherwise, programming failure may occur.

Debug function

SWD /JTAG debugging

Debugging with KEIL (version 5.27 and above)

Complete the KEIL configuration according to IDE _programming chapter, click the icon
button of "Start/Stop Debug Session" in the KEIL menu bar to enter the debugging interface,
as shown in Figure 3-28. KEIL debugqing interface.

Figure 3-28. KEIL debugging interface
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61 delay_lms(1000);
62 * .t turn off -led2 *
&3 gd_eval_led on(LED3):
& gd_eval led off (LED2):
65 dzlay, )i
&6 /+ - turn 4, turn-off led3 */
&7 ga_eval_
68
&9
| /2 oon 1ess, urm ot deas s e | i
[ rroject | = Registers < > (@ Call Stack = Locals [ memory 1
Browser »a
Symbol: [+ ~| Memory Spaces: ¥ eram
Fiteron. | Macros Da i
= ¥ const
Functions | _ Sir(Bts) 5 som
Parameters | Types W code
Fie Outine: [<al fles> ~l
CMISIS-DAP Debugger 11: 0,00044650 52 Li51 G CAP| NUM SCRL OVR| R /W

Debugging with IAR (version 8.50 and above)

Complete the IAR configuration according to IDE programming chapter, click the icon button
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3.3.2.

of "Download and Debug" in the IAR menu bar to enter the debugging interface, as shown in
Figure 3-29. IAR debugaging interface.

Figure 3-29. IAR debugging interface

e GD32103B_EVAL - IAR Embedded Workbench IDE - Arm 8.50.9 - o X
File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help
DO RS = XEE D C < QoKD SN BB @O NIl A - Ciem s 8 o
Workspace v 2 X | mane x ~ | Disassembly ~ax
Debug ~| |main) ol Gow | [bemony ~
a2 \brief main function ~ ~
Files o . - \perem(in] nome Disassembly
H @ GD32103B_EVAL-D.. v 44 \peram[out] none delay——;
Rl plication 4s \retval  none 0x800'038a: 0=6808 1DR RO. [R1]
|- i CMSIS a6 L 4/ 0x800'038c: Dxledd SUBS RO, RO, #1
= i Doc & 47 |int main(void) 0x800'038e: 0x6006 STR RO, [R1]
|- 8 GD32FInX_EVAL 48 By ¥
|- W GD32F10x_Peripherals 43 systick config(): 0x800°0390: 0x4770 BY 1R
2 i startup e 0x800'0392: 0=0000 HOVS RO. RO
Output sl ¢ =nep Lok * 0x800'0394: Oxs000'ed18  DC3I2 02000 =d18
EB Teu_periph_clock_enable (RCU_GPIOC) : 0<800'0336: 0x=000'=400  DC32 022000 2400
& 0x800'039c: Ox=000'e014 DC32 SYST_RVR
:: OUT PP, GPIO OSFEED SOMHZ, GEIO PIN 6 | GBIO BTN It 02800°'03a0: 0xe000°e018 DC32 0xe000" =018
- S R = + GRTO_FINE | GRIO_PIN T 02800'0%a¢: 0==000°=010  DC32 0220002010
- . . 0x800°'03a8: 0x2000°0000  DC32 SystenCorsClock
s8 gpio_bit_reset (GPIOC, GPIO_PIN_6 | GPIO_PIN_7 | GPIO_PIN_G | GPIO_PIN_S): U=600803=c R0=200040002 Des2 delay
= int nain(void)
6 while(l)( .
P . nain:
62 0x800'03b0: 0=b510 PUSH {R4, LR}
63 systick config():
& 0x800°'03b2: Oxf7Ef Oxifee BL systick_config
&5 rou_periph_clock_enable(RCU_GEIOC) ;
€6 0=800'03b6: O=f240 0xe004 MOVW RO, #1540
@ 02800'0%ba: 0=£000 0xf837 BL row_periph_cloc
@ | imsert apic_init(GPIOC, GPIO MODE OUT PP, GPIO_OSPEED SOME
@ delay_lns 02800 03be: Oxdcla LDR.¥ R4, [PC. #0x68]
L 0x800°'03c0: Oxfddf 0x7370 MHOV.V R3, #9360
_’; P10 PTH &) 0x800'03cd: 0x2203 HOVS R2. #3
I e GPI0_PIN_6): 0x800° 03c6: 0x2110 HOVS R1, #16
% 4 ! 0x800°03c8: 020020 HOVS RO, R4
7 lelay_lms (20
= 0x800°03ca: Oxf7Ef Oxff19 BL gpio_init
e apio_bit_reset(GPIOC, GPIO_PIN 6 | GPIO_PIN 7 | GPD
& 0x800°0%ce: Oxfddf 0x7170 NOV.V Rl #360
78 . N 0=800'03d2: 0=0020 HOVS R0, R4
- e 02800'03d4: O=f7ff Oxff7: BL bit 1
6D321038_EVAL < > vl = = it e Tt el
Debug Log ~ax
Log - A
\Wed Nov 09, 2022 09:35:18: 1436 bytes verified (292.19 Khytes/sec)
Wi Mo N8 2129 N8 23R4 A- Mo losd comnlatad sndvarification coccacefil e
< > v
Build v 3 X
Messages 2
Building configuration: GD321038_EVAL - Debug
Undating build tree... v
< >
Ready Ln 47, Col 1 System A5 BT M5 E=

Debugging with Eclipse

Complete the Eclipse configuration and debugging according to IDE programming chapter.

SWO function

The Serial Wrie Output (SWO) function uses the ITM (Instrumenttaton Trace Marcrocell)
module in the Cortex-M kernel to output debugging information in the kernel through the SWO
pin of the chip. The connection mode between the burner and the chip is referred to Figure
2-4. SWD + SWO interface connection diagram.

Note: For details about whether the chip supports the SWO function, see the corresponding
user manual and datasheet.

SWO configuration in KEIL

Select the Debug tab in Options for Target and select CMSIS-DAP ARMv8-M Debugger from
the drop-down list, referring to Figure 3-30. SWO configuration step 1 in KEIL.
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Figure 3-30. SWO configuration step 1 in KEIL

K Options for Target 'GD32ES03Z_EVAL' X

Device l Target] Output ] Listing] User l CAC++ (ACE) ] hsm ] Linker| Debug Utilities]

(" Use Simuator ~ with restrictions  Seftings | | & Use: |CMSIS-DAP ARMv-M Debugg v | [ Seftings ||

[ Limit Speed to Real-Time ULINKplus Debugger
J-LINK # J-TRACE Cortex
W Load Application at Startup ¥ BRun to maini) ¥ Load |5 1-Unk Debugger b main()

MULink Debugger

Initialization File: Initializatid Pemicro Debugger
J ’— ULINK Pro }-‘\F-!MVB—M Debugger
Restare Debug Session Settings Restone
[V Breakpoints [V Toolbox [V Breakpoints v Toolbox
v Watch Windows & Peformance Analyzer v Watch Windows [ Tracepoints
[V Memoary Display [V System \iewer W Memory Display W System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
| | |SAF~!MVSM.DLL |—MPLI
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | |TCM.DLL |1:(:M33
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Compaonent Viewer Description Files ... |

0K | Cancel Defaults | Help

Select the Trace tab in Settings, and the configuration interface is shown in Figure 3-31. SWO
configuration step 2 in KEIL.

Figure 3-31. SWO configuration step 2 in KEIL

CMSIS-DAP ARMvB-M Target Driver Setup *

Debug Trace ]Flash ]]ownloadl

1
Core Clock: | 180.000000 MHz v Trace Enable 2

Trace Clock: | 180.000000 MHz Iv Use Care Clock
Trace Port Timestamps 3 Trace Events
Serial Wire Output - UART/NRZ J ¥ Enable Prescaler; (1« [ CPI: Cycles per Instruction
= | EXC: Exception overhead
SWO Clock Prescaler: | 57 PC Sampling [ SLEEP: Sleep Cyces
B R 1D24'1E:|v [ LSU: Load Store Unit Cycles
SWOClock:]  3.15783 MHz [~ Periodic Period: | <Disableds [~ FOLD: Folded Instructions
[ on Data RAW Sample W EXCTRC: Exception Tracing
ITM Stimulus Ports 4

3N Pot 2423 Pot 1615 Pot 8 7 Pot 0
Enable: [2«00000001 T T T T T (TTTTTTT [TTTTTTT (TTTTT T

Privilege: |DxDDDDDDDE Port 31.24 |v Port 23.16 [ Pot 15.8 [ Po 7.0 [

0K | Cancel Help

The Trace pin is enabled in the code. For an MCU with Trace mode configuration, the Trace
mode needs to be configured as asynchronous mode, as shown in Table 3-4. Trace mode

enable. For details about how to enable Trace mode, see the Debug chapter in the user
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manuals of each series of MCUs.

Table 3-4. Trace mode enable
DBG_CTL |= DBG_CTL_TRACE_IOEN;

In the code, the serial printf output is redirected to the ITM output, and the added code is
shown in Table 3-5. Printf retarget.

Table 3-5. Printf retarget

#define ITM_Port8(n) (*((volatile unsigned char *)(OxE0000000+4*n)))
#define ITM_Portl6(n)  (*((volatile unsigned short*)(0XEO000000+4*n)))
#define ITM_Port32(n)  (*((volatile unsigned long *)(0XxE0O000000+4*n)))

#define DEMCR (*((volatile unsigned long *)(0OXEOOOEDFC)))
#define TRCENA 0x01000000

int fputc(int ch, FILE *f)

{
if (DEMCR & TRCENA)
{
while (ITM_Port32(0) == 0) {};
ITM_Port8(0) = ch;
}
return(ch);
}

Enter the debugging interface, select "View" -> "Serial Windows" -> "Debug(printf)Viewer",
open the serial port printing interface, run the code at full speed, and the printed information
will be displayed in the Debug(printf)Viewer window. The Debug(printf)Viewer window in is
shown in Figure 3-32. Debug (printf) viewer window in KEIL.
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Figure 3-32. Debug (printf) viewer window in KEIL

Fle Edit |View Project Flash Debug Peripherals Tools SVCS Window Help
&5 QY] statussar Ble | XS Vasl@-jeco e [E]S
Toolbars » —
8| B Belaf- 0-2-%-82-8-|»-
Project ]| Project Window 2 [ Disassembly 2 E [pebug tprintf) Viewer
8% Dmﬂ@ Books Window A [Counter = 256
545 ¢ O Fundions Window 0%8000b26 eounter = 257
Councer = 258
=L 0, Templates Window 0x3000b82 Counter = 259
=4 Source Browser Window Counter = 260
'El suild Output Window sp, sp, #8 ICounter = 261
0x08000BER 9001 STR 0, [sp, #4] Counter = 262
Error List Window 0X08000BEC 9100 STR r1, [sp, #01 Counter = 263
Find In Files Window TTAS_OFFSET_MASK) ;
M
Cammand Windaw >
Disassembiy Window
] systicke ] gdi2eS03z.evalc | gd32eS03zevalh ] gd32e50cdbg.c - x
Symbals Window
A
Registers Window
& cai Stack Window
‘Watch Windows »
75 it main(void)
Memory Windows » =
Serial Windows M| 2 varr#t
- dbg_trace_pin_enable();
Analysis Windows > & umTe2 ga Eval 154 fnit (LEDL) ;
Trace ¥ 3 uART#3 systick _config():
System Viewer » [E2] pebug print viewer et
5 Toolbox Window 82 daiay Ims (100) 5 *.turn-off -LED-*
83 gd_eval_led on(LED1
V| Periodic Window Update s 4
85
86 LeDL) 5
87 d\z\n", -countez) ;
86 [ if(counter = SR
90 counter = 255
» o ¥
22 1N v
Deroject [Eregie < >
Command L=
Cannot load "D:\Keil 535\ARM\BIN\"
Load "D:\\SVN\\£wlib\\GD_Board Firmware Routine\\GD3233\\GD3ZE50x_Demo_Suites\\GD32ES03Z_EVAL Demo_Suites\\Projects\\0¢_USART_Printf\\MDK-ARM\\output\\Project.ax
ws 1
WS 1, “countez, 0xoh
s 1, “countex
WS 1, *counter,0x0A
LA \\Project\.././main.c\counter
< >
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE COVIOFILE DEFINE DIR Display Enter EVALuate EXIT FUNC Go INCLUDE IRLOG ITHLOG
Find In Files g

Enter the debugging interface, choose "View" -> "Analysis Windows" -> "Logic Aanlyzer",
open the logic analyzer window, add the variables to be observed, run the code at full speed,
and the value of the variable will be displayed in the logic analyzer window through the
waveform. The Logic Aanlyzer window is shown in Figure 3-33. Logical Analyzer window
in KEIL.
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3.3.3.

Figure 3-33. Logical Analyzer window in KEIL

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
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ElProject | = registers >

Command =8
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>

Dual-core microcontroller debugging

This user guide takes GD32A72XX as an example to introduce how to perform dual-core
debugging in different IDEs.

Debugging with KEIL (version 5.30 and above)

1. Download the IVT project to the target microcontroller. Open the IVT project and configure
it to use the CMSIS-DAP Debugger, with the code settings as shown in Figure 3-34. KEIL
IVT confiq. Configure the BCW to 7 to release the cores CM7_0, CM7_1, and CM23. By
default, only CM7_0 is active on dual-core microcontrollers. After the IVT is downloaded,

the microcontroller must be reset.
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Figure 3-34. KEIL IVT configuration

_1 gd32a72ocivt_config.c
25 ; 1 -"gd32aT2xx IVI config.h"
26 e -"gd3ZaT2xx memory map.h"
27
28 extern-const-ivt config srtuct gd3ZaT2x ivt;
259
30 [[]#if -defined- (_ ICCARM ) -
31 root -const-ivt_config srtuct gd32a72xx ivt - attribute_  ((section: (".IVI_HEARDER"),used)) -=
32 | #else-
33 [Jconst - ivt config srtuct gd32a72zx ivt- attribute { (section  (".IVT HEADER"™) ,used)) = {
34 |#endif /% defined ( TCCARM ) &7 — - -
35 | .. ... tag---------=-0xS5AAS5AAST,
G5! | R .bow_config. = 70,
37 | .boot_addr 0-=-CM7_0 FLASH START,
38 | .boot_addr_1-=-CM7_1 FLASH START,
S50 | . .boot_addr_2 .= 0=0 gooog,
40 | - - - - - .lC_ﬂddI' -...=.00
20 | e
42

Open the M7_0 project and config
item set to 0x01. Compile and dow

ure it to use the CMSIS-DAP Debugger, with the AP
nload the M7_0 project to the target chip. (If the pack

has been installed and selected correctly, the AP is automatically configured as 0x01 in

the pack, and users do not need to

configure it manually.)

Figure 3-35. KEIL core0 debug setting

V.

Device I Target ] Output I Listing] User ] C/C++ (AL

with restrictions Settings

" Use Simulator

G) ] Ae=m Link Db, 1lities
Use: |CMSIS-DAP Debugger j Settin

CMSIS-DAP Cortex-M Target Driver Setup

Debug lTrace ] Flash Download] Pack ]

*

Device Name
ARM CoreSight SW-DP

e |
[

Connect & Reset Options

CMS5I5-DAP - JTAG/SW Adapter SW Device
Ay - IDCODE
SWDIO =

Serial No: [BCB1FBEF5FC12 LS
Firmware Version: |0255
v Port: | SW - L

[...

Max Clock: [ 10MHz - | | |

Debug

Cache Options Download Options

Connect: | MNomal

[¥ Reset after Connect

[~ Log Debug Accesses [ Stop after Reset

_v| Resst:[SYSRESETREG |

[v¥ Cache Code
[+ Cache Memary

[ Verify Code Download
[ Download to Flash

[ w ]

Canecel

Help

Open the M7_1 project and config
item set to 0x03. Compile and dow

ure it to use the CMSIS-DAP Debugger, with the AP
nload the M7_1 project to the target chip. (If the pack

has been installed and selected correctly, the AP is automatically configured as 0x03 in

the pack, and users do not need to

configure it manually.)
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Figure 3-36. KEIL core1 debug setting

K4 Cptions for Target 'GD32A72 7

Device] Target l Output l Listing] User ] CAC++ (ACE) ] A=m

| Lizker Debuz |utilities|
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I
[l
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Debug
Connect & Reset Options

_v| Reset: |SYSRESETREQ |

Cache Options

v Cache Code
W Cache Memory

Connect: |N0rrna|

[V Reset after Connect

[ Log Debug Accesses | Stop after Reset

Download Options

[ Verify Code Download
[~ Download to Flash

| 1) | | Cancel |

Help

4. Launch the debugging of the main core CM7_0 project.

5. the debugging of the slave core CM7_1 project. Dual-core debugging can be performed

simultaneously.

Figure 3-37. KEIL dual-core debugging interface

1x7,50)
SS_PLL_P, OxF
sTR 20, L35, $0x10)
< >
) mainc ) gd32aTecusatc | | ) startup gdi2aTae m.05 ) maine ) gasaateLusate | ] startup gdszaTinmiis - X
m o 32 void cache_enable | A
45 N 43  void system clock uint32_t clock_source, uint32_t time ou
436 @ O Utilities 44 . - - - - -
47 # (3 Startup 45
4 (3 Doc 5 3 Doc 46
& omss & cmsis =
void) a5
50
__FIRMWARE_VERSION DEFINE 51 1inc main(void)
1 32 ¢ tw ver = 0; b 2
53 Clfifdet _ FIRMNARE_VERSION_DEFINE
54 uint32 ¢ fu_ver =
sS n
S6 []#4£ndat SYSTEM CIK CFG
57 system_clock_ready (RCU_SCSS_PLL_P, OXSEFFFFFFU);
& se
&1 ® o
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& . 62 .
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68 66
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20 )7 E
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72 70
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1. Configure the “Flash Download” as shown in Figure

3-38. KEIL flash download

configuration .
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Figure 3-38. KEIL flash download configuration

Debug ] Trace Flash Download ]Pack ]

Download Function RAM for Algorthm
popn  © Erase FullChip | Program
_;i (¥ Erase Sectors | Verify Start: | (24000000 Size: |(«00001000
" Donot Erase [ Reset and Run

Programming Algorithm

Description | Device Size Device Type Address Range
GD3IZAT24 AT4A4 4M On-chip Fash 0B000000H - 083FFFFFH
GDAZATZ_AT4x_DFLASH 128k On-chip Fash 03300000H - 0831FFFFH

Start: Size:

,'-'-.dd| |

0K | Cancel | Help

2.

When debugging and downloading to different cores, it is necessary to correctly configure
the AP (Access Port).

Debugging with IAR (version 9.50 and above)

1.

Download the IVT project to the target microcontroller. Open the IVT project and configure
it to use the CMSIS-DAP Debugger, with the code settings as shown in Figure 3-39. IAR
IVT confiquration. Configure the BCW to 7 to release the cores CM7_0, CM7_1, and
CM23. By default, only CM7_0 is active on dual-core microcontrollers. After the IVT is

downloaded, the microcontroller must be reset.

Figure 3-39. IAR IVT configuration

2=

25  #include:’pd32a72xx_IVT_config.h”
26 #include-"gd32a72xx_memory_map.h"”

27

28 extern-const-ivt_config srtuct-gd32a72x_ivt;

29

380 #if-defined-({_ ICCARM -

31H _ roeot-const-ivt_config_srtuct-gd32a72xx ivt-_ attribute_ ((section-(".IVT_HEADER"),used})-=-{
32 #else-

33 const-ivt_config srtuct-gd32a72x_ivt-_ attribute_ ((section-(".IVT_HEADER"),used)}-=-{
34  #endif-/*.defined-{ ICCARM ) -%/

35 | ssseeas Itag ......... ='B)\5J:‘J:‘55J:'J:‘5U,

36 | e .bcw_config--=-7U,

37 | e .boot_addr_@-=-CM7_@ FLASH_START,

38 | reeeeer .boot_addr_1-=-CM7_1_ FLASH_START,

39 | v .boot_addr_2-=-ex@szseeeal,

AR | seeeaans Ilc_addr ..... =8l

41 15

42 L

2.

Open the M7_0 project, set the “Debugger” for the CM7_0 project to CMSIS DAP, and
configure the “Multicore” option as shown in Figure 3-40. IAR core0 debugger multicore
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setting. Additionally, set the reset method to Core reset, and specify the core as CM7_0.

Figure 3-40. IAR core0 debugger multicore setting

Options for node "M7_0 Project” >
Category: Factory Settings
General Options ~
Static Analysis
Runtime Chedsdng

C/C++ Compiler Authentication Extra Options Plugins
Assembler :
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GDE Server ;
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Ijet Partner workspace: |]J_DIR$\..\Project_Wor|-csapce.ew'm-l|
J-Link/3-Trace
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Mu-Link

PE micro Partner | GD32A7 2w M7 _1 |
STAINK

Third-Party Driver [] Attach partner to running target ~ Partner caores: E|
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[]Override partner debugger location
() Advanced

Cancel

Figure 3-41. IAR core0 debugger reset setting

Options for node "M7_0_Project”

Category:

General Options ~
Static Analysis
Runtime Checking
CJC++ Compiler Setup Interface Breakpoints
Assembler
Output Converter Reset
Custom Build
Linker | Core v
Build Actions
Debugger 300 200
Simulator
CADI
Emulator
E2/E2Lite Always prompt for

GDE Server probe selection
GH THK
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Figure 3-42. IAR core0 debugger interface setting

Options for node "M7_0_Project”

Category: -

General Options A
Static Analysis
Runtime Checking
C/C++ Compiler Setup Interface Breakpoints
Assembler .
Output Converter Probe config Probe configuration file
Custom Build i
Loer O Auto [ override default }
Buid Actions ® From file $TOOLKIT_DIR$/config/debugger/GD/GD3
Debugger

Simulator (O Explicit cpu: [CM7_0 Select
CADI

Interface Explicit probe configuration
E2/E2 Lite
GDB Server O ITAG Multi-target debug system
GHINK
Ijet (® SWD -
JHink{3-Trace
TI Stellaris
MNu-Link 0
PE micro
ST-LINK. Interface
Third-Party Driver
TI MSP-FET W

Target with multiple CPUs

Auto detect ~

3. Open the M7_1 project, set the “Debugger” for the CM7_1 project to CMSIS DAP,
and configure the reset method to Core reset, specifying the core as CM7_1.

Figure 3-43. IAR core1 debugger reset setting

Options for node "M7_1_Project”

Categany:

General Options FS
Static Analysis
Runtime Checking
CJC++ Compiler Setup Interface Breakpoints
Assembler
Qutput Converter Reset
Custom Build
Linker Core v
Build Actions
Debugger 300 200
Simulator
CADI
Emulator

E2/E2 Lite Llwave neomnt fnr

Figure 3-44. IAR core1 debugger interface setting

Options for node "M7_1_Project”
Categony: —
General Options -
Static Analysis
Runtime Checking
C/C++ Compiler Setup Interface Breakpoints
Assembler Prob f ion fil
Output Converter Probe config rope configuration file
Custom Build i
Li:ierm Ui O Auto [J Override default
Build Actions @ From file $TOOLKIT_DIR$/config/debugger/GD/GD3
Debugger
Simulator (O Explicit cpU: |CM7_1 Select
CADI
Interface Explicit probe configuration
E2/E2 Lite
GDB Server (O ITAG Multi-target debug system

4. Download the M7_0 project and the M7_1 project to the target chip.
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6. Start debugging the main core CM7_0 project, and simultaneously start debugging the
slave core CM7_1 project. Dual-core debugging can be performed simultaneously.

Figure 3-45. IAR dual-core debugging interface

File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help

DB = LW D C 4 Q>EECR >N BO=6Cin 3 T
[0 Workspace w* R X | gd32372ecivt_config.c | mainc X w | Disassembly v ax
BD32A720_W7_D | |main fir] coto:]
5601 #ifndef-SYSTEMjLKJFG Di bl
| Files o 57 ++system_clock_ready(RCU_SCSS_PLL_P, +@xF Isassemily
2|2 @ M7_0_Project- GD... 58 - #end1f 0=800'1chc: 0=b580
9 pplication 59 | ----cache_enable(); uint32_t fw_ver - 0;
i SIS ] /*-enable-hwsem-clock-*/ 0800 1cbe: 0x2000
= }7 -DUD 61 rcu_periph_clock anabla(RCU HWSEM) 3 cachs_snabls();
7 62 *.configure - systick-*/ ;
B GD32AT0_EWAL & 63 s'tlck EREED); 0=800'1ccl: 0=f000 O=xfB86
& GD32ATo_Periph 6 try+to-Lock-the -semaphore - zou_peraph clock_ensble
|| @ i Startup &5 hwsem_write lo:k(H‘NSEM 1ID@, -0, -HWSEM_MASTER_ID CM7_@); 0=800"1ocd: Oxfddf Ox60a
L@ & Outgut 56 *vinitializesthe:LEDs, «USART -and key %/ 0x#00 ' lock . Owf7ie Dxibd,
67 gd_eval_led_1n1t(LED1], systick_configi):
68 gd_eval led init{LED2);
59 gd_eval_key_init(KEY_1, -KEY_MODE_GPIO); hwssm_writs ook (HISEM
t 78 ++eegd_eval com_init(EVAL_COMA); 0=200'1cdD. 0x220 m
a 71 | ----ed eval led oniLED1): SERL TN Eeelm
# VT _Project M7_0_Project « | » )
> Project Worksapce - Partner 1 - IAR Embedded Workbench IDE - Arm 2.50.2 - m] 4

File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help

el =N =] B0 O C < Q> KB >0 B@=6GC il 3o
[Workspace w* B X | gdi2afwc_gpio.c maine X w | Disassembly
M7_1_Project - GD326720 M7_1 | |Mainffu_ver fir| o to:|
35  #include-"gd32a7xx.h” o b
Files & 36 #include-"gd32a7x4_evb.h” isassembly
B [ Project_Worksapce 37 #include- i " 0x820'1ca2: Oxebll 0=2110
|-@ @ vT_Project-GD3247 _ « 38 #include- 0x820" lcab: 0=600a ¢
r 39
M7_0_Project- GD32.. « . ¥
Lo @M7_1_Project-GD... + :? #define -HWSEM_ID@- - - -0U 02820 1oad: 0=4770 ]
|- M Application 42 void-cache_enable(void): PxB20 1eaa: 1=0000 ]
| B grl32a72e_me 43 void-system_clock_ready(uint32_t-clock_source, -uint32_t-time_out); ?7DataTablell
44 s¥! 0x820'lcac: 0x4001'0400 1
45 ceeslbrigfeeen main-function ??DataTablell
46 *\param[in]- -none 0x820'1ch0: 0=4001'0404 1
47 -\param[out ] -none ?7DataTablell,
48 | ooeviretvales.-onone 0x820'1chd: 0x4001'0408
GD32ATo EVAL =k 2?DataTablell.
GO3ZAT00_Peariph 51 intemain(void) 0x820'1ch8: 0x4001'040c |
L= & Startup 528 { ?7DataTablell,
53 #ifdef._ FIRMWARE_VERSION_DEFINE 0x820'lchs: O0=4001'0414 1
& 54| ----uint3z_t [NEREER int main(void)
55 #endif {
56 #ifndef-SYSTEM CLK_CFG hain
57 | +++-system_clock_ready(RCU_SCSS_PLL_P, *&xF 02820 1ool - (xbSan ]
= Fendif uint232_t fw_wer = 0
59 [ ....cache_enable(); =i HE §
(-] *-enable-hwsem-clock-*/
a1 i marinh flack anahlal/BRO1T HUSEM) - sy=ten_clock_ready (RCU_SCS!
M7_1_Praject “lr
cores LR
Core Status PC Cycles
B JloradT Soooed AxFER Toos SLEPS
B 1:Cortex-M7 Stopped 0=x820"'1lcc2 27025

Debugging with Eclipse

1. Download the IVT to the target chip. The code configuration is as shown in Figure 3-46.
Eclipse IVT confiquration. Set the BCW to 7 to release CM7_0, CM7_1, and CM23. By
default, only CM7_0 is active on dual-core microcontrollers. After the IVT is downloaded,
the microcontroller must be reset.
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Figure 3-46. Eclipse IVT configuration

25 #include “gd32a72wx IVT config.h”

26 #include “gd32a72xx_memcry _map.h”

ray

28 extern const ivt_config_srtuct pd32a74x_ivt;
29

38 const ivt_config_srtuct gd32a74x_ivt = {
31 Ltag = Bx5AASSAASU,

32 Jbow_config = 7U,

33 .boot_addr @ = CM7_@ FLASH START,
34 .boot_addr 1 = CM7_1 _FLASH START,
35 .boot_addr_2 = DATA FLASH START,
36 .1lc_addr = @au

37 _};

Figure 3-47. Eclipse IVT debug\run configuration — Main tab

[= Run Configurations O *
Create, manage, and run configurations ;;
FeEX BY - Name: | GD32A72x0c IVT GD32A7 20 IVT |
type filter text | Main | %5 Debugger| B+ Startup | B Source | [ Common | &, SVD Path
) Build Docl-celr Irr?age Project:
[€] C/C++ Application
[€] C/C++ Container Launcher |GD32A?2’°‘—IW | HEEE-
[E] C/C++ Remote Application C/C++ Application:

Cif C/C++ Unit |32A7:00Template DualCore\Eclpise_project\IVT\GD32A7 20 IVT\EREE NN NARSl

@ Docker Compose

@ GDB General Debugging Variables... Search Project... Browse...
~ [£] GDB OpenOCD Debugging Build (if required) before launching
5] GD32A72x0 INT GD32A720 IVT
[c] GDB PyOCD Debugging Build Configuration: | Select Automatically w
[] GDB QEMU Debugging () Enable auto build (O Disable auto build

[£] GDB SEGGER J-Link Debugging
v @ Launch Group

(®) Use workspace settings Configure Warkspace Settings...

Figure 3-48. Eclipse IVT debug\run configuration — Debugger tab

W nun Lonhgura‘hons )
Create, manage, and run configurations ;;
FeEREX BY- Name: | GD32A72xx IVT GD32A7 2w IVT [ ]
type filter text | E main %‘F Debugger| B Startup E./ Source  [[] Comman %‘_ SVD Path
&) Build Docker Image OpenOCD Setup 2
[E] C/C++ Application Start OpenOCD locally

[] C/C++ Container Launcher
] C/C++ Remote Application
Cif C/C++ Unit Actual executable: ‘E:\eclipse\xpack-openocd-O.I1.0-3\bin\openocd.exe
D Docker Compose

|Executab|epath: ‘E:\eclipse\xpack—openocd—o.l1.0—3\bin\openocd.exe | |Erowse..‘ Variables.

€ cosc | Debuaci (to change it use the global or workspace preferences pages or the project properties pag
eneral Debugging
GDB port: 3333
v [£] GDB OpenOCD Debugging =
[£] GD32A723%¢ IVT GD32A7 25 IVT Telnet port:

[t] GDB PyOCD Debugging

€] GDB QEMU Debugging -
[T] GDB SEGGER J-Link Debugging Config options: -f EAeclipse\xpack-openocd-0.11.0-3\bin\openocd_gdlink_gd32a7xx-core0-dflashl.cfg

It

Tel port: 6666

v @ Launch Group
i New _configuration

Launch over Serial Allocate console for Open0OCD Allocate conscole for the telnet connection v

2. Configure the external tool OpenOCD.
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Figure 3-49. Eclipse external tool configuration

File Edit Source
[

¥ Project Explorer i3 C/C++ Projects

Refactor Mavigate

v S GD32AT25¢ IVT (in IVT)
4% Binaries
il Includes
g Doc
(= GD32AT2wx IVT
[€] gd32a72xx ivt config.c
[A| gd32a72x«_ivt_config.h
v 75 GD32A72xx_M7_0 (in M7_0)
[l Includes
v &3 Application
[ gd32aTux jtc
[ mainc
[ systick.c
Cp CMSIS
&y Doc
(= GD32ATxx M7 0
Gy newlib
(y Peripherals
v [y Startup
[3 startup_gd32a72xx_m7 0.5
v @ Utlities
[ gd32aTm_eval.c
v 125 GD32AT2xx M7_1 (in M7_1)
4 Binaries

Search Project | Run

&

B -R &% D% o

| B

e

%
e-

& X o

= eclipse-workspacel - GD32A72xx_M7_1/Application/main.c - Eclipse IDE

Window Help
Run Last Launched Crl+F11 P @ v @ o & ~ | 4R [E
Debug Last Launched F11 hrtup_gd32a72x 74x corel.S
Profile Last Launched
Profile History >
Profile As b
Profile Configurations...
Run History >
Run As >
Run Configurations... INE
Debug History b
IC_VECTTAB_FLASH, @x@e260000);
Debug As >
Debug Configurations...
Breakpoint Types > PRT and key */
Toggle Breakpoint Ctrl+Shift+B
. c [EY_MODE_GPIO);
Toggle Line Breakpoint Vs - )
H

Toggle Watchpoint
ez e s Bedl it equency of system, AHB, APBl and APB2
Skip All Breakpoints Ctrl+Ak+B  ");

. , rcu_clock_freq_get(CK SYS));
Remove All Breakpoints | rcu clock freq set(cK AHE))

External Tools

> @ 1 0penOCD

8 fw_ver =

69 #ifdef _ FIRMWARE_VERSION_DE

#endif /*

Run As

External Tools Configurations...

gd32a7xx_firmwa
1 /* print firmware versio
72 printf("\r\nGD32A7xxA se
3 FIRMWARE VERSION

Organize Favorites...

1

&

Figure 3-50. Eclipse external tool configuration — OpenOCD

= External Tools Configurations

Run a program

Create, manage, and run configurations

FoRX| B

MName: |OpenOCD

~ @ Program

Location:

pe filter text * El Main | " Refresh | [mh Build I Environment | [C] Comman

@, OpenQCD

| EMeclipse\xpack-opencocd-0.11.0-3\bin\openocd.exe

Working Directory:

Browse Workspace...

Browse File System... Variables...

Browse Workspace...

Browse File System... Variables...

Arguments:

-f "Efeclipse\npack-openccd-0.11.0-3\bin\openccd_gdlink_gd32a7xx-corell.cfg”

Filter matched 2 of 2 item

@

Show Command Line

Variables...

Mote: Enclose an argument containing spaces using double-quotes ("),

Revert Apply

3. Configure the GDB port 3333 for debugging the CM7_0 core and the GDB port 3334
for debugging the CM7_1 core.
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Figure 3-51. Eclipse core0 debug configuration — Main tab

S Debug Configurations

Create, manage, and run configurations

I FeRX BT

type filter text

[€] C/C++ Application

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

A

Name: |GD32A72:0( M7_0 GD32A7:0 M7_0

El Main| 35 Debugger| B Startup | % Source | [] Commen

Project:

[GD32A72,0 M7_0

C/C++ Application:

2\CodeT\GD32A7x\Template_DualCore\Eclpise_project\M7_0\GD32ATxx_M7_0

Browse...

c GDB General Debugging Variables... Search Project... Browse.
v [] GDB Hardware Debugging Build (if required) before launching
E GD32A72xx M7_0 GD32A7xx M7_0
[£] GD32A72:¢ M7_1 GD32ATxx M7 _1 Build Configuration: | Select Automatically i
v [E] GDB OpenOCD Debugging () Enable auto build (®) Disable auto build
[E] GD32A720x IVT GD32A720 NT (0 Use workspace settings Configure Workspace Settings...
[t] GDB PyOCD Debugging
[t] GDB QEMU Debugging
[£] GDB SEGGER J-Link Debugging
~ & Launch Group
Figure 3-52. Eclipse core0 debug configuration — Debugger tab
= Debug Configurations O ><

Create, manage, and run configurations

T FEoRX BT -

Name: | GD32A72i0 M7_0 GD32AT0 M7_0

type filter text

[©] C/C++ Application
[©] C/C++ Attach to Application
[©] C/C++ Container Launcher
[©] C/C++ Postmortem Debugger
[©] C/C++ Remote Application
Cij C/C++ Unit
@ GDE General Debugging
v [&]| GDB Hardware Debugging
[T] GD32A72xx M7 0 GD32ATxx M7_0
[E] GD32A72xx M7_1 GD32A7xx M7 1
v [£] GDB OpenOCD Debugging
[E] GD32A7 2500 IVT GD32AT 2% INT
[t] GDB PyOCD Debugging
[c] GDB QEMU Debugging

=== PP

~

Main %?Debugger = Startup E:/ Source | [C] Common
GDB Setup

GDB Command:

|1ain\xpack-arm-none-eabi-gcc-l2.3.1-1.2\bir1 larm-none-eabi-gdb.exe

Remote Target

Browse...

Use remote target

[] Remote timeout (seconds):

JTAG Device:  Generic TCP/IP ~

Variables...

GDB Connection String: |127.0.0.1:3333

[JForce thread list update on suspend
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Figure 3-53. Eclipse core1 debug configuration — Main tab

= Debug Configurations

Create, manage, and run configurations

B RX| BT -

type filter text

Name: |GD32A72xx M7_1 GD32ATxx M7_1 |

| El Main| % Debugger | B+ Startup E:/ Source | [[] Common

[©] C/C++ Application

[€] C/C++ Attach to Application
[£] C/C++ Container Launcher

[€] C/C++ Postmortem Debugger
[£] C/C++ Remote Application

Cij C/C++ Unit

@ GD8 General Debugging

Project:

| GD22A72:¢ M7 1 || erowse.

C/C++ Application:

‘ 1se\Code\GD32A7xd\Template_DualCore\Eclpise_project\M7_1\GD32ATxx_M7_1\[E[REENlS Vi IE)

Create, manage, and run configurations

FeoER BT -

Variables... Search Project.. Browse...
v [c] GDB Hardware Debugging Build (if required) before launching
GD32A72¢ M7_0 GD22A730¢ M7 0
GD32A72:0x M7 _1 GD32ATxx M7_1 Build Configuration: |Select Automatically ~
v [£] GDB OpenOCD Debugging (O Enable auto build (® Disable auto build
GD32A72:0x VT GF)32A72xx_IW (O Use workspace settings Configure Workspace Settings...
[£] GDB PyOCD Debugging
[©] GDB QEMU Debugging
[t] GDB SEGGER J-Link Debugging
~ @ Launch Group
Figure 3-54. Eclipse core1 debug configuration — Debugger tab
[= Debug Configurations O

type filter text

C/C++ Application
C/C++ Attach to Application
CfC++ Container Launcher
C/C++ Postmortem Debugger
C/C++ Remote Application
Cif C/C++ Unit
€ GDB General Debugging
v GDB Hardware Debugging
GD32A72:x M7_0 GD32A7:0( M7 0
GD32A72x¢ M7 _1 GD32A730x M7 1
v [c] GDB OpenQCD Debugging
GD32AT7 20 INT GD32A7 2500 IVT
GDE PyOCD Debugging

Name: | GD32A72:0 M7_1 GD32AT00 M7_1 |

Main | % Debugger | b= Startup| & Source | [C] Common
GDE Setup

GDB Command:

|Ichain\xpack-arm-none-eabi-gcc-12.3.1-1.2\bin larm-none-eabi-gdb.exe|

rowse...| | Variables...

Remote Target
Use remote target

[ Remote timeout (seconds):

JTAG Device: | Generic TCR/IP

GDB Connection String: [127.0.0.1:3334

c

4. Combine the launch of OpenOCD and GDB in Eclipse.
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Figure 3-55. Eclipse lauch group configuration — Program option

Create, manage, and run configurations

FoaX By~

| € Must have at least one valid enabled launch.

b

Name: |New_configuration
|

| |b;pe filter text

S Add Launch Configuration

[T] ¢/C++ Application
[C] C/C++ Attach to Application
C/C++ Container Launcher
[T] C/C++ Postmortem Debugger
[T] C/C++ Remote Application
Cif C/C++ Unit
@ GDB General Debugging

v [c] GDB Hardware Debugging

[T] GDB OpenOCD Debugging
GDB PyOCD Debugging

[5] GDB QEMU Debugging

[£] GDB SEGGER J-Link Debugging

[ S 1

Filter matched 16 of 29 items

@

£

[5] GD32A7 230 M7_0 GD32ATxx M7_0
[£] GD32A72x0¢ M7_1 GD32ATxx M7_1

Add one or more launch configurations to the launch group

|b,pe filter text

[E] GDB Hardware Debugging

[£] GDB OpenOCD Debugging

[€] GDB SEGGER J-Link Debugging
|~ @ Program

@, OpenOCD 3

Launch mode: Run

Post launch action: | None 4

[ Adopt launch if already running

V|4

Cancel

Revert

Debug

Up
Down
Edit.. 2
Add..

Remove

Apply

Clase

Figure 3-56. Eclipse lauch group configuration — GDB Hardware Debugging option

Create, manage, and run configurations

Launch several other configurations sequentially

X =27~

Ef-Y=

type filter text

[©] C/C++ Application
[T] C/C++ Attach to Applicati
[T] C/C++ Container Launche
[T] C/C++ Postmortem Debu
[T] C/C++ Remote Applicatiq
Cij C/C++ Unit
@ GDB General Debugging
v [T] GDB Hardware Debuggin
GD32A72xx_M7_0 GD3
GD32A72xx_M7_1 GD3
~ €] GDB OpenOCD Debuggir
GD32AT 2 INT GD32A
[©] GDB PyOCD Debugging
[T] GDB QEMU Debugging
[] GDB SEGGER J-Linkl Debu
@ Launch Group
@ New_configuration

<

= Add Launch Configuration

Add one or more launch configurations to the launch group

type filter text 2

9 GDEB Hardware Debugging
GD32AT2xx_M7_0 GD32ATxx M7 0
GD32A72xx_M7_1 GD32ATse M7 1

GDB OpenOCD Debugging

GDB SEGGER J-Link Debugging

@, Program

4

Filter matched 17 of 31 items

@

Launch mode: Debug w

Post launch action: | None W

[JAdopt launch if already running

Cancel

-

Remove

Apply

Close

After the configuration is completed, as shown in Fiqure 3-57. Eclipse lauch qroup

configuration. Click the "Debug" button to enter dual-core debugging.
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Figure 3-57. Eclipse lauch group configuration

S Debug Configurations O X
Create, manage, and run configurations .
Launch several other configurations sequentially

FeEX|BY - Name: [New configuration |

"| 7 Launches | [T] Common

[£] C/C++ Application
C/C++ Attach to Application
ppl

Name Mode Action 0
1@, Program:Open0CD Run

[E] ¢/C++ Container Launcher [T] GDB Hardware Debugging:GD32A72xx M7_0 1 Debug Down
% gz” 2“““”::"‘ ‘Demgge’ 7] GDB Hardware Debugging:GD32A72xx M7 11 Debug
++ Remote Application
Cf C/C++ Unit Add
@€ GDB General Debugging
+ [£] GDB Hardware Debugging Remove

[E] GD32A72xx_M7_0 GD32ATxx M7_0
[£] GD32A72xx M7_1 GD32AT50( M7_1

[£] GDB OpenOCD Debugging

[£] GDB PyOCD Debugging

[£] GDB QEMU Debugging

[£] GDB SEGGER J-Link Debugging

~ [ Launch Group

R New configuration

Filter matched 16 of 29 items

Figure 3-58. Eclipse dual-core debugging interface

S cclipse-workspacel - GD32A72x0¢ M7 _0/Startup/startup_gd32a72: m7_0.5 - Eclipse IDE - ul X
Fle Edit Navigate Search Project Run Window Help

il B % Di%ia| 0 ® 8w o] | DiH-0-%-D v~ -
<0 Progress (21 Problems {3 Executables § Terminal B} Debugger Con.. 13 Debug 2 [ Project Explorer [ Memery = O

= i+ Enter location here ~|| .

| & New configuration [Launch Group] 2 bED o= o
W8 E:edlipse\xpack-openocd-0.11.0-3\bin\openocd.exe : = B

g &
2 E/edlipse/eclipse_toolchain/xpack-arm-none-eabi-gec-12.3,1-1.2/bin/arm-none-eabi-gdb.exe (13.2.90.20230627) s
45 Efeclipse/eclipse toolchain/xpack-arm-none-eabi-gee-12.3,1-1.2/binjarm-none-eabi-gdbexe [13.2.90.20230627) A= -
v @ OpenOCD [Program] 22 LDR r2, =8x28000 !
3£ Edeclipse\xpack-openocd-0.11.0-3\bin\openocd.exe 680009b8:  mov.w  r2, ¥163840
| [ GD32A726x M7_0 GD32A:x_M7_0 [GDB Hardware Debugging] ot rov. re, #aee
== == ©850809bC : mov . W r@, #9
v 5 GD32A720¢ M7 _D.elf 25 s rll, {r8}
v @ Thread #1 (Suspended : User Request) eseeeace:  stmia  rll, {re}
= Reset Handler() at startup_gd32a72xx_m7_0.5:21 0x80009b4 985399:2: SUEEES FZTQ;JQ’ b
 Evedlipse/eclipse_toolchain/xpack-arm-none-eabi-gec-12.3.1-1.2/binfarm-nane-eabi-gdb.exe (13.2.90.20230627) 27 crp 2, #0x00
|\ [£] GD32A723¢ M7 _1 GD32A7x¢_M7_1 [GDB Hardware Debugging] esepedcs:  cmp r2, %0
28 BNE SRAM_INIT
v i GD32A720c M7 1.2lf 880809c6:  bne.n  @x8BBAGCH <Res:
« ® Thread #1 (Suspended : User Request) 30 movs 1, #0
= Reset Handler( at startup_gd32a72x: m7_1.5:21 0x82009b4 080809c8:  movs  rl, #2
48 Efeclipse/eclipse taolchain/xpack-arm-none-eabi-gee-12.3.1-1.2/binfarm-none-eabi-gdb.exe (13.2.90.20230627) noca: | DALt et <Res)
(€l gd3za7oncivt.. T gd3za72ocmem.. startup_gd32a7... 33 | [§ startup gd32a7..  [£]Reset Handler)... = = | Fgfl?:: 211
10 .word _sdata A 35 1dr r3, [r3, ri]
11 .word _edata 880@@9ce:  ldr 3, [r3, r1]
vord _sbss 36 str r3, [r0, r1]
word _ebss @se@eade:  str r3, [re, ri]
37 adds rl, rl, #4
.section .text.Reset_Handler 850809d2: adds rl, #4
.weak Reset_Handler 48 ldr r@, =_sdata
_type Reset_Handler, %function esepeada:  ldr 8, [pc, #48]
41 1dr r3, - edata
19 /* reset Handler */ eseeeads:  ldr r3, [pe, #44]
20 Reset_Handler: 42 adds r2, r@, rl
21 LDR rl, =@x24000000 030009d3: adds r2, ré, rl
22 LDR r2, =0x28000 43 cmp r2, r3
23 MoV re, #oxee 030009da: cmp r2, r3
24 SRAM_INIT: 44 bcc CopyData
25 STM ri!, {re} 030009dc: bce.n @xBe0a9cc <Res:
SUBS r2, r2, #4 45 ldr r2, =_shss
27 MP r2, #oxee 030009de ldr r2, [pc, #48]
28 BNE SRAM_INIT v 46 b Zerobss
< >

Note:

When using OpenOCD for downloading and debugging in Eclipse, user need to configure the
cfg file correctly according to the core and address, and user need to correctly select the
corresponding flash programming algorithm.
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3.4.

Virtual serial port printing

When the GD-Link V2 USB is inserted into the PC port, a USB serial device will appear on
the PC Device Manager port (COM and LPT) interface (there is no driver for WIN10 system,
and the corresponding driver should be installed for win7 system), as shown in Figure 3-59.
USB serial device, refer to Figure 2-5. Serial interface connection diagram. Connect GD-

Link V2 to the serial port pin hardware of the target chip, configure the correct serial port baud
rate and other information in the serial port debugging assistant, and write the data to be sent
to the target MCU serial port receiver through the serial port debugging assistant. The target
MCU can also print the information to be printed through the USB port of the burner to the
upper computer interface of the serial debugging assistant through the serial port transmitter
and display it, as shown in Figure 3-60. USB virtual serial printing.

Figure 3-59. USB serial device

& Device Manager - O *
File Action View Help
= mE HBE2
v & hf20004

[ Computer

= Disk drives

[ Display adapters

5 Firmware

i Human Interface Devices

== |IDE ATA/ATAPI controllers

= Keyboards

m Mice and other pointing devices
[ Monitors
[ Metwork adapters
[ Portable Devices
v i Ports (COM & LPT)

=amL] (COMT)

1 Print queues
™ Printers
[ Processors
[3 Sensors
!* Software components
B Software devices
i Sound, video and game controllers
S Storage controllers
E3 System devices
¥ Universal Serial Bus controllers
~ § Universal Serial Bus devices
§ CMSIS-DAP V2
=1 WSD Print Provider
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Figure 3-60. USB virtual serial printing

art Assaistant

USART printf example: please press the Tamper key -3

—Send Options

(¢ ASCIO  HEX

|w Use escape chars
v AT CMD auto CR+L
[ Append checkbits
™ Send from file ...

[ Period [1000 ms

Shorteut Historwy

Dabalugl

Uarthssist ¥4.3.13

2023-11-02 17:24:34.757]# RECV ASCII>
USART printf example: please press the Tamper key -0
2023-11-02 17:24:36.7731%# RECV ASCIT>
USART printf example: please press the Tamper key -1
2023-11-02 17:24:38.7691% RECV ASCIT>
USART printf example: please press the Tamper key -2

2023-11-02 17:24:40.773]# RECV ASCII>

[2023-11-02 17:24:42.777]# RECV ASCII>

| USART printf example: please press the Tamper key 4

DataSend | |1.00# 2.00@ 3.T008 4ITR#

EGHD® & & Clear £ Clear

hittp:www.emsoft.cn

Send

[ COM Confies

[ 18/0 [ R:163%

TXD Reset | ,
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4. Q&A
4.1. Unable to recognize GD-Link V2 device

3IN1 GD-Link V2 requires driver installation on the WIN7 system. For WIN10 and WIN11,
no driver installation is needed. Normally, it should appear as follows in the WIN10 Device
Manager.

If GD-Link V2 cannot be recognized successfully, such as in Figure 4-1. Unable to
recognize 3IN1 GD-Link V2 device in GD-Link Programmer, where it appears as
"unknown" in the GD-Link Programmer or cannot be identified in IDEs like Keil, please
follow the steps below to attempt to fix:

1. Check whether USB HUB is being used. If USB HUB is used, remove it and connect
directly to the computer.

2. Uninstall the driver and reconnect the device. Refer to Figure 4-3. Uninstall the driver.

3. Modify the hardware resistance, reconnect the device, refer to Hardware issue, and
repeat step 2.

4. If none of the above methods resolve the issue, please contact the FAE.

If the device is not recognized or appears as an unknown device in GD-Link Programmer
or IDE (GD-Link Programmer failed to correctly recognize the device serial number of
GDLink.), please also uninstall the driver, and reconnect the device.

Figure 4-1. Unable to recognize 3IN1 GD-Link V2 device in GD-Link Programmer

Propertes Window ~!
s 81 3 5
DevicelGD-| e
Connect
Device Inter "
Farrmvware Ve...  Unknown
vip Unknown

TIAG/SWD
Intial Speed 10000 Mz
MCU Info

MCU Part No. Unknow
AP Uninow
Endian Uninow

CPUID Unknow

93 393 93 9

Core ID Unknow
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Figure 4-2. 3IN1 GD-Link V2 in Device Manager
v @ &0 (COM #1 LPT)
i Prolific USB-to-Serial Comm Part (COMS)
[ § USE SiTiZ& (COM23) |

‘ v § EESSsscE

§ CMSIS-DAP V2

¥ oD OIS ILE LEILe

§ Use imETEEE
§ USB tEEEESR(USE 3.0)

Figure 4-3. Uninstall the driver

v § BERSOEEEE
§ CMSIS-DAP V7?2
I MRS EEHEIERP)
in =iaE EENED)
NS E R, EERE)
S TEEEREA)
EHR)

Hardware issue

The two resistors of the USBHS DM and USBHS_DP pins should use 0Q resistors
instead of 22Q) ones. Please remove these two resistors. This hardware issue may cause
USB signal instability, and Windows may stop trusting the current driver.

Figure 4-4. Hardware issue

CN3 Skﬂjl?mf’“;’lﬁ +5V0 U3 AMSI117-33  +3V3
; 1 VBUS 3 [+ . 2
1‘"%‘? 2 RS 2R USBES DM | Vi G“’“r a1,
D |2 R6 1 [2)R USBHS DP —LtEl —tE2
GND —I4 -
SHELL g ||' GND 10V/220uF AVX 6 3V/220uF AVX
SHELL e —_= e
USB-B GND
RS
e .,
50V/4700pF
[
GND
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4.2. Unable to debug using with OpenOCD, when multiple CMSIS-
DAP devices are connected to the PC
When multiple CMSIS-DAP devices are connected to the PC, the serial number of the
GD-Link must be specified in the CFG file when debugging with OpenOCD software. The
serial number can be obtained using tools such as GDLink_CLI.
Figure 4-5. GD-Link SN
Connected device n :
| A03 1228 TORLE
OE: il to
] [
Figure 4-6. OpenOCD cfg file
=| openocd_gdlink.cfg
#
# GigaDevice GD32FS58x target
#
adapter driver cmsis-dap
rmsis dap serial 3@312287B54E
source [find target/swj-dp.tcl]
source [find mem_helper.tcl]
4.3. Can |l use a USB HUB to connect GD-Link and the computer
We strongly recommend against using a USB HUB to connect GD-Link and the computer.
If you must use a USB HUB, please choose a high-quality USB HUB with independent
power supply and closely monitor the connection stability during use. If connection issues
occur, first try direct connection to troubleshoot the problem.
4.4, How to install drivers on a Windows 7 computer

1. Open the GD32MCU official website and download the Gigadevice GD-Link Win7 Driver
file. Address: https:/www.qgd32mcu.com/cn/download ?kw=GD-Link&lan=cn.

2. Insert GD-Link V2 into the computer's USB port, and Open Device Manager on
computer.

3. In the "Other devices" category, two unrecognized devices can be seen. As shown in
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Fiqure 4-7. The two unrecognized devices.
m CMSIS-DAP V2 - Debugger interface device
®m  GDLinker V2 - Virtual serial port device

Figure 4-7. The two unrecognized devices

= Device Manager EI@
File Action View Help

@@= @

4 = WIN-SSHCAGOBVM) -

@ Batteries

> {8 Computer

= Disk drives

R Display adapters

> -4} DVD/CD-ROM drives

ng Human Interface Devices

» Cg IDE ATA/ATAPI controllers

=S Keyboards

b ﬂ Mice and other pointing devices

» B Monitors

¥ Metwork adapters
-5 Other devices

----- [ CMSIS-DAP V2

----- i GDLinker_V2

----- U5 Unknown device

- I} Processors

-& Sound, video and game controllers

m

- 45 Storage controllers
> 1M System devices

> - @ _Universal Serial Bus controllers

4. Right-click "CMSIS-DAP V2" - Select "Update Driver Software...". As shown in Figure
4-8. Step 1: Install the driver.

Figure 4-8. Step 1: Install the driver

=1 Device Manager =n =N
File Action View Help

&= || E HE 8 &S

a = WIN-S5HC4GOBVM) -

:> E Batteries

> 1M Computer

- Disk drives

» B Display adapters

> L) DVD/CD-ROM drives

2 g»-J Hurnan Interface Devices
» £ IDE ATA/ATAPI controllers
p £ Keyboards

ﬂ Mice and other pointing devices
.. Bd Monitors

b ¥ Metwork adapters
A@ Other devices
LAl CMsIS-DAP V2

m

-l GDLinker V2 Update Driver Software...
L e [ty Unknown devi Disable
> D Processors Uninstall

b -&% Sound, video and
. = Storage controller Scan for hardware changes

- i
1M System devices Properties

»- @ Universal Serial Bu.
Launches the Update Driver Software Wizard for the selected device.

5. Select "Browse my computer for driver software". As shown in Figure 4-9. Step 2: Install

the driver.
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Figure 4-9. Step 2: Install the driver

2 U Update Driver Software - CMSIS-DAP V2

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
foryour device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

Cancel

6. Browse to the downloaded GDLink_win7_Driver folder path — Click "Next". As shown

in Figure 4-10. Step 3: Install the driver.

Figure 4-10. Step 3: Install the driver

@ | Update Driver Software - CMSIS-DAP V2
Browse for driver software on your computer

Search for driver software in this location:

C\Users\é®. i1l 1 Desktop\GDLink_win7_Driver v| Browse... ]

|¥|Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

§ N’sﬁ ﬁ[ Cancel J

7. Select "Install this driver software anyway" (if security warning appears). As shown

in Figure 4-11. Step 4: Install the driver.
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Figure 4-11. Step 4: Install the driver

154 Windows Security @

@ Windows can’t verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

8. Wait for driver installation.... As shown in Figure 4-12. Step 5: Install the driver.
Figure 4-12. Step 5: Install the driver

(A Update Driver Software - CMSIS-DAP V2

Installing driver software..

9. Installation complete when window shows "Windows has successfully updated your
driver software". As shown in Figure 4-13. Step 6: Install the driver.
Figure 4-13. Step 6: Install the driver

) U Update Driver Software - CMSIS-DAP v2
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
CMSIS-DAP v2

10. Repeat Same Process for GDLinker_V2. As shown in Figure 4-14. Step 7: Install the
driver.
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Figure 4-14. Step 7: Install the driver

(]
) U Update Driver Software - GD32 Virtual Com Port (COM3)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
— GD32 Virtual Com Port

After installation, check in Device Manager:

B "Ports (COM & LPT)" - Should show GD32 Virtual Com port
B "Universal Serial Bus devices" - Should show CMSIS-DAP v2 related device
B Ensure no yellow warning signs or unknown devices remain

If displayed normally, user can use GD-Link for debugging and serial communication in
development environment.
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5.

Revision history

Table 5-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Nov.1 2023

11

Add the output voltage section

Jan.2 2024

1.2

1. Add the Q&A section to explain
common issues such as driver
installation and debugger
recognition failure.

2. Add description for enabling or
disabling the Virtual USB disk drag
and drop programming function via
the GD-Link Programmer software in
Virtual USB disk drag and drop

programming.

Nov.18 2025
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. 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.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
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 Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2025 GigaDevice Semiconductor Inc. — All rights reserved

57



	Table of Contents
	List of Figures
	List of Tables
	1. Introduction
	2. Hardware introduction
	2.1. Pin definitions and wiring methods
	2.2. Button, LEDs and Buzzer
	2.3. Output voltage

	3. Software features
	3.1. Firmware updates
	3.2. Programming function
	3.2.1. IDE programming
	Programming with KEIL (version 5.27 and above)
	Programming with IAR (version 8.50 and above)
	Programming with Eclipse

	3.2.2. GD-Link Programming
	3.2.3. Offline programming
	3.2.4. Machine singal triggered programming
	3.2.5. Virtual USB disk drag and drop programming
	Virtual USB disk drag and drop programming function configuration


	3.3. Debug function
	3.3.1. SWD /JTAG debugging
	Debugging with KEIL (version 5.27 and above)
	Debugging with IAR (version 8.50 and above)
	Debugging with Eclipse

	3.3.2. SWO function
	SWO configuration in KEIL

	3.3.3. Dual-core microcontroller debugging
	Debugging with KEIL (version 5.30 and above)
	Debugging with IAR (version 9.50 and above)
	Debugging with Eclipse


	3.4. Virtual serial port printing

	4. Q&A
	4.1. Unable to recognize GD-Link V2 device
	Hardware issue

	4.2. Unable to debug using with OpenOCD, when multiple CMSIS-DAP devices are connected to the PC
	4.3. Can I use a USB HUB to connect GD-Link and the computer
	4.4. How to install drivers on a Windows 7 computer

	5. Revision history

