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1.

Introduction

GD-Link V3 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, 3.3V, 1.8V power supply for the target chip

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

Support KEIL / IAR / Eclipse / GD32EmbeddedBuilder debugging and programming
Support offline programming

Support virtual USB disk drag and drop programming

Support SWO function

Support virtual serial port printing

Support muti-protocol ISP bridge (SPI/12C / UART / CAN)
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2. Hardware introduction
2.1. Pin definitions and wiring methods

To enable programming, debugging, serial communication, and printing functions, connect
the GD-Link V3 pins to the SWD (SWO), JTAG, OL or USART interface of the target chip
using DuPont wires or ribbon cables. The pinout of GD-Link V3 is illustrated in Figure 2-1.
GD-Link V3 pinout diagram.

Figure 2-1. GD-Link V3 pinout diagram

Target MCU
GND

— T Vief JP2

T TMS/TO/SPI0 102
T TCE/CLE/SPI0 103
T TDO/SPI0 MISO

T TDI/SPI0 MOSI

T Reset/SPI0 NSS

TH/M2C1 SCL/CAN2 RX H
BX/MT2C1 SDA/CAN? TX L
T SPI0 SCE OL

= I O P
(S

1
ZX-IDC2 54-2-5FPWZ

The functions of each GD-Link V3 pin are described as shown in Table 2-1. GD-Link V3 pin
function definitions.

Table 2-1. GD-Link V3 pin function definitions

Pin Number Pin Name Description
1 T_Vref Target chip power supply, providing 3.3V / 5V
2 T_TMS/IO/SPIO_IO2 | JTAG TMS pin/ SWD SWDIO pin / SPI_IO2 pin
3 GND Power ground
4 T_TCK/CLK/SPIO_IO3 JTAG TCK pin / SWD CLK pin / SPI_IO3 pin
USART2_TX/I2C1_SCL ) ) )
5 USART_TX pin / 12C_SCL pin / CAN_H pin
/ICAN2_RX_H
6 T_TDO/SPIO_MISO JTAG TDO pin / SWO pin / SPI_MISO pin
USART2_RX/I2C1_SD ) ) )
7 USART_RX pin / [12C_SDA pin / CAN_L pin
AICAN2_TX_L
8 T_TDI/SPI0O_MOSI JTAG TDI pin / SPI_MOSI pin
9 SPIO_SCK/OL SPI_SCK pin / One-line pin
10 T_Reset/SPI0_NSS | JTAG / SWD target chip reset pin / SPI_NSS pin

The diagram of GD-Link V3 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_TCKI/ICLK 4 SWCLK
GND 3 GND
T Reset 10 NRST
(optional)
GD-Link V3 Target MCU
Figure 2-3. JTAG interface connection diagram
T_Vref 1 VCC
T TMS/NIO 2 TMS
T _TCK/CLK 4 TCK
T_TDO 6 TDO
T_TDI 8 TDI
GND 3 GND
T_Reset NRST
(optional)
GD-Link V3 Target MCU




e GD-Link V3 Adapter User Guide

GigaDevice

Figure 2-4. SWD + SWO interface connection diagram

T_Vref 1 VCC
T_TMS/IO 2 SWDIO
T_TCK/CLK 4 SWCLK
T_TDO 6 SWO
GND 3 GND
T _Reset 10 NRST
(optional)
GD-Link V3 Target MCU

Figure 2-5. Serial interface connection diagram

T_Vref 1 VCC
USART_TX 5 RX
USART_RX 7 X
GND 3 GND

GD-Link V3 Target MCU

Figure 2-6. 12C interface connection diagram

I2C_SCL 5 I2C_SCL
I2C_SDA 7 12C_SDA

GND 3 GND
GD-Link V3 Target MCU
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Figure 2-7. CAN interface connection diagram

r--- - "-"""-""-""-"""-"""-"""-"-"""—"-""—--— i
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| [
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| |
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2.2. Button, LEDs and Buzzer

GD-Link V3 features a single button (K1), a buzzer (BZ1) and four LEDs (LED1/2/3) as
indicators. The physical representation of GD-Link V3 is shown in Figure 2-8. GD-Link V3
adapter hardware. The button K1 is used for firmware updates, muti-protocol bridge function

switch and offline programming. For specific usage instructions, please refer to the firmware
update and offline programming section.

Figure 2-8. GD-Link V3 adapter hardware

GDIZMCU.com V8 5V 3v:
2 o B I
V4.2.7 §

-

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 V3. Table 2-2. Working status of GD-Link V3 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 V3
LED LED status GD-Link V3 working status

LED1(Blue) always bright 1. Offline programming or drag-and-drop

10
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LED LED status GD-Link V3 working status
programming successful
2. ISP bridge mode when LED2/LED3 is off
) performing offline programming or drag-and-
flashing )
drop programming
flashing fast USB connection successful
LED2(Green)
flashing slow USB not connected
LED3(Red) always bright Firmware update status
2.3. Output voltage

The debugger provides 5V, 3.3V and 1.8V output voltages for users to choose. It provides a
DIP switch (SW1) to select the output voltage level of 1.8V, 3.3V, or 5V. The schematic
diagram of the voltage selection is shown in Figure 2-9. GD-Link V3 output voltage select.
Reference Figure 2-8. GD-Link V3 adapter hardware, when the 5V jumper cap is connected,
the T_Vref voltage is 5V; when the 3V3 jumper cap is connected, the T_Vref voltage is 3.3V;
when the 1V8 jumper cap is connected, the T_Vref voltage is 1.8V.

Figure 2-9. GD-Link V3 output voltage select

SW1 TA-3517-Al

I I X B 3

- L
AlLB.]C
+1V8& -{ 1 +3V3

+5V0 T Vref

= I
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3.

3.1.

Software features

Firmware updates

GD-Link V3 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 V3 can be updated using the GDLinkUtilityProgrammer software. Users can visit the
GD32MCU official website to obtain the latest version of the GDLinkUtilityProgrammer
software, unzip it after downloading, and follow these firmware update steps:

Disconnect GD-Link V3 from the computer's USB port.
While holding down button K1, plug GD-Link V3 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 GDLinkUtilityProgrammer
software. Choose "Update Firmware" to start the firmware update process.
4. A progress bar will pop up in the GDLinkUtilityProgrammer 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 V3 firmware update step 1, Figure 3-2. GD-Link V3 firmware
update step 2 and Figure 3-3. GD-Link V3 firmware update step 3 for visual guidance on

the firmware update process.

Note: GDLinkUtilityProgrammer software version should be V2.0.2.34758 and later.

Figure 3-1. GD-Link V3 firmware update step 1

GD-Link Utility Programmer V2.0.2.34758
File Target GD-Link Refresh Edit View Help

v Device(GD-Link)

Connect 32392065064E -

Device Interface |SWD -

Firmware Version |2
GD-link UID 230300000005500000003

v JTAG/SWD

Update File

Configuration

Initial Speed 10000 kHz -
v MCU Info
MCU Part No. Unknown -
AP Unknown -
Endian Little Endian
CPUID Unknown
Core ID Unknown
Use RAM Yes -
[ ] L ] AP ID Unknown
G| uDe\"ce e adirss [onmenn
RAM Size Unknown
uiD Unknown

~ Fash Info

Flash Size Unknown
Base Address Unknown

[20:07:27] Show initial information and software information here

12
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Figure 3-2. GD-Link V3 firmware update step 2

W1 Tips x

0 Please make sure DO NOT disconnect from PC in upgrade process!
Confirm to upgrade to Firmware version 22

Ves No

~ Device(GD-Link)
Connect

Device Interface [SWD M

Firmware Version

GD-link UID
v JTAG/SWD
Initial Speed
v MCU Info
MCU Part No.
AP
Endian
CPUID
Core ID
Use RAM
AP ID
RAM Address
RAM Size
uip
~ Flash Info
Flash Size
Base Address

32392065084E M

2
EeSOSOODODOOﬁDODOODOS

10000 kHz v

Unknown -
Unknown -

Little Endian

Unknown

Unknown

Ves -

Unknown

Unknown

Unknown

Unknown

Unknown
Unknown

[20:07:27] Show imitial information =nd software informatien here

Figure 3-3. GD-Link V3 firmware update step 3

_ A

7 GD-Link Progress 7 X

Operation:  Upgrading 60-Link Eirmnare
ReslTime:  Upgrading 60-Link Firmware Successfully.

Time Cost:  00:00:10

| —

~ Device(GD-Link)
Connect

Device Interface |SWD M

Firmware Version

GD-link UID
v ITAG/SWD

Initial Speed
v MCU Info

MCU Part No.

AP

Endian

cPU D

Core ID

Use RAM

AP ID

RAM Address

RAM Size

uiD
~ Flash Info

Flash Size

Base Address

32392065084E ~

2
L£30300000005500000003

10000 kHz v

Unknown ~
Unknown -

Little Endian

Unknown

Unknown

Ves -

Unknown

Unknown

Unknown

Unknown

Unknown
Unknown

[20:07:27] Show initial information and software information here

properties pane, as shown in Figure 3-4. GD-Link V3 firmware update step 4.

After the update is completed, user can check the current firmware version number in the

13
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Figure 3-4. GD-Link V3 firmware update step 4

GD-Link Utility Programmer V2.0.2.34758

File Target GD-Link Refresh Edit View Help

[P Bevesten-tnky
Connect [s23920650622 -
Device Interface [SWD -
Firmare Version|2
GD-link UID 54e30300000005500000003
v JTAG/SWD
Initial Speed  [10000 kHz -]
v MCU Info
MCU Part No.  [Unknown -
ap [unknoun -
Endian Little Endian
cPU D Unknown
Core ID Unknown
Use RAM Ves -
n 3 AP 1D Unknown
Glgu Device S
RAM Size Unknown
uiD Unknown
“ Flash Info
Flash Size Unknown
Base Address  |Unknown

[20:07:27] Show initial information and software information here

Note: During the firmware update process, do not unplug GD-Link V3 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 V3 to the target chip according to the hardware connection described in Pin
definitions and wiring methods section. Connect the USB interface of GD-Link V3 to the
PC, and wait for LEDZ2 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

i 1

Device] Target ] Output ] Listing] User ] C/T++ ] Asm I Linker Ttilities ]

" Use Simulator Settings | |l': Use: |CMSIS-DAP Debugger
I~ Limit Speed to Real-Time

with restrictions

2
=]
|

CMSIS-DAP Cortex-M Target Driver Setup X

Debug lTrace I Flash ]Jownload]

CMSIS-DAP - JTAG/SW Adapter SW Device
| MSIS-DAP V2] 3 j | IDCODE Device Name

SWDIO | & x1BAD1477  ARM CoreSight SW-DP

Serial No: |FDAD2437FADD J

Firmware Yersion: ’W J
W SW) Pot:[sw -] 4 ; ,7

Max Clock: [5MHz _~| | | | Ap: [w00
Debug

Connect & Reset Options
j Reset: |Aut0deted j

Cache Options

[V Cache Code
[v Cache Memary

Download Options

I~ Verify Code Download
I Download to Flash

Connect: | Normal

¥ Reset after Connect

[ Log Debug Accesses [ Stop after Reset

|

Help

Cancel |

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

L 1
Device ] Tarzet ] Output ] Listing] User ] C/C++ ] Azm ] Linker ] Debug

Configure Flash Menu Command

{+ |se Target Driver for Flash Programming 2% Use Debug Driver
— |se Debug Driver —

Settings [v Update Target before Debugging
| 3 S |

CMSIS-DAP Cortex-M Target Driver Setup s

Debug ] Trage Flash Dowrload l

Download Function 4

popp | © Erase FulChip] ¥ Program
..Fi (¥ Erase Sectors | W Verfy

RAM for Algorithm

Start: [(x20000000  Size: |(x00001000

" Donot Erase | Reset and Fun
Programming Algorithm
Description | Device Size Device Type Address Range
GD32F10x Extra-density FMC &I On-chip Fash 08000000H - D82FFFFFH
5
Start: | Size: |

] |

| 0K | | Cancel |

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

EH@ R | |

£ & el 1 ]|¥)] epsroxxo JR | AE 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 V3 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 V3
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

Options for node "GD32103B_EVAL" *

Category: Factory Settings

General Options
Static Analysis
Runtime Checking

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

Qutput Converter X 2

Custom Buid Driver Run to

Build Actions 1 | CMSIS DAP ~ | \main—l

ke

Debugger
Simulator
CADI [ Use macro file(s)
CMSIS DAP
GDB Server
IHet
Jinkf1-Trace

Setup macros

TI Stellaris

Nu-Link

PE micra Device description file

ST-LINK

Third-Party Driver [ Override default

TIMSPFET ¢ AT DIRE\CONFIG, B JR

Tos $TOOLKIT DIR$\CONFIG\debugger\GigaDevice\GD32F103x
e
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Figure 3-10. IAR CMSIS DAP configuration

Options for node "GD32103B_EVAL"

Categomny:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI 1
GDEB Server
I-jet
J-link/1-Trace
TI Stellaris
Mu-Link
PE micro
ST-LIMK
Third-Party Driver
TI MSP-FET
TI¥D5

Factory Settings

2
Setup Breakpoints
Probe config Probe configuration file
® Auto Cwverride default
(O From file
(O Explicit Select
Interface Explicit probe configuration
OJTAG3 Multi-target debug system
@ SWD 0
Target with multiple CPUs
0
Interface 4
6MHz ~
]9 Cancel

download button and Figure 3-12. IAR download progress bar.

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

17
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Figure 3-11. IAR download button

PmJeCthMSIS-DAP Tools Window Help

Add Files... 14 Q> & rE« > [
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 V3 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 V3 to
the PC, and wait for LED2 to enter rapid blinking mode. Open the Eclipse software and click
" 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.

"RUN" menu and select the dropdown option "Debug Configurations...

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

i Debug Configurations... I

Breakpoint Types

@ Toggle Breakpoint
® Toggle Line Breakpoint
Toggle Watchpoint
Toggle Method Breakpoint
'®m  Skip All Breakpoints

Remove All Breakpoints

@, External Toals

Ctrl+F11
F11

Ctrl+Shift+B

Ctrl+Alt+B

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

T
2 Debug Configurations ‘ [ ¥} =

Create, and run confi
3 ge, 9

FeExX BY-
type filter text
[€] C/C++ Application
[E] C/C++ Attach to Application
C/C++ Container Launcher
[€] C/C++ Postmortem Debugger
[c] C/C++ Remote Application
Cij C/C++ Unit
[£] GDE Hardware Debugging
4 [T] GDB OpenOCD Debugging
[E] Project Debug (1)
[£] GDE PyOCD Debugging
[£] GDB QEMU Debugging
4 (5] GDB SEGGER J-Link Debugging
[E] Project_RISCV Debug
[€] Project Debug
& Launch Group

Filter matched 15 of 16 items

Name: Project Debug (1)

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

OpenOCD Setup
Start OpenOCD locally

Executable path:

${openocd_path)/${openocd_executable}

Actual executable: Edeclipse\leclipse_toolchain\OpenOCD\bin/openccd.exe

Tio change 1t use the global or worlepace preferences pages or the project properties page)

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

Wariables...

m

IConﬁg options: -cs(acnpsa,hmma)\ec\;pse,mu\chain\Openoco\scripts\targat\upemcd,gd|ink,gd32f1ox.sfgI -

Allocate consale for OpenOCD

GDB Client Setup
Start GDB session

Allocate console for the telnet connection

Executable name:  ${cross_prefixjgdb${cross_suffix}

Actual executable: arm-none-eabi-gdb
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Figure 3-15. Enter the debugging interface in Eclipse
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File Edit Source Refactor Navigate Search Project, i
[milg | & | E% 1o ol & M R LN LI P N S 4 [Cls- 0~ 0@ ®™& & - - Bl

= O ||®)= Variables | % Breakp..
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Q FaBH

€7 Express.. X | B\ Modules| = B

(€] main.c X

brief main

[ GD32F50x GD32F50x (DB General Debugging]

v i GD32FSOw.elf
~ ® Thread #1 (Suspended : Signal : §1
= main() at main.c:87 0x8000d38
44 DAGD32EmbeddedBuilder v1.0.8.290

\paran[in] none
paramout] none
\retval  none

B ©int main(void)

function

A 0| % %32
Expression Type
14 GRP( General Registers )
receiver_buffer0
transmitter_buffer1
& Add new expression

4 GD-Link

ling the parameter checking feature of the firmware *
reduce code execution efficiency. It is recommended */
/* that the parameter checking feature be used only during *
/* the code development phase -/

#ifdef _ FIRMWARE_VERSION_DEFINE
uint32_t fw_ver = 8;
sendif

configure
systick i
init the LEDs,
gd_eval led init(LEDI);
gd_eval_led_init(LED2); < >
gd_eval led init(LED3);
gd_eval_com_init(EVAL_COMD);
gd_eval_key init(KEY WAKEUP, KEY MODE GPIO);

USART and key */

#ifdef _ FIRMWARE_VERSION_DEFINE
fw_ver = gd32750x_firmiare_version_get();
/* print firmere version =/
printf("\r\ngd32f5ex series firmeare version: Vid.%d.¥d", (uints_
FIRMW

. sendif /* _ | ARE_VERSTON_DEFINE */ v

< >

B Console x| 1iif Registers| =g Progress | (2] Problems | (3 Executables Debug Shell | B Debugger Console| [ Memory | [ Peripherals View = B8
= [ =l = = R
GD32F50x GD32F50x [GDB General Debugging] [pid: 246601
Copyright (C) 2825 GigaDevice ~
Info: Core type: Cortex-M33
Info: Part No: GD32F5@3VGT6
Info: (MSIS-DAP: swd used
Info: GD-Link speed 2@@@ KHz
Info: Flash size 1024 KBytes
Info: The core supports 8 hardware breakpoints
we got a new connection, port=5899, client_count=1, ip=127.8.8.1, client port=55740
Info: Erase Successfully
Info: Download Successfully
Info: Target state: halted
Target halted dus to debug request
XxPSR: @x60000000, PC: 0xQ8000D38, MSP: Ox20000CBS

Programming with GD32EmbeddedBuilder

Connect GD-Link V3 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 V3 to
the PC, and wait for LED2 to enter rapid blinking mode. Open the GD32EmbeddedBuilder
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. Confiqure the "Eclipse Debug"

tab in the GD32EmbeddedBuilder Debug Configuration interface.

After completing the configuration, click the "Apply" button to save the settings. Then, select
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 debugqging interface in Eclipse.
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Figure 3-16. Access the "Debug Configurations™ interface
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Figure 3-17. Configure the "GD32EmbeddedBuilder Debug" tab
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C/C++ Attach to Application Debugger: |GD-Link ~
C/C++ Postmortem Debugger
C/C+ + Remote Application Core ID: |OxBE12477 Scan
[ GDB General Debugging
GD32F50x GD32F50x CDHE s
1P Address:
Eil Java Applet Port: 5099
[T] Java Application
& Launch Group Device: GD32F503VGTE [CJCode in RAM
T Remote Java Application Interface: @swp  OJTAG
GDB Server: |GDLinkGDBServer  ~
Exe Location: | D:AGD32EmbeddedBuilder v1.0.9.20038_G5x3_Alpha\Tools\GDLinkGDBServer\GDLinkGDBS erver.exe Browse
GDB Server other options
Config Options | -device GD32FS03VGTS -speed 2000 -if swd
Other Config:
[0 Non-stop mode (Note: Enable LiveExpression)
Downlaad Confia: hd
Revert

Filter matched 11 of 20 items

Close
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3.2.2.

Figure 3-18. Enter the debugging interface in Eclipse
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2 GD-Link

none X4 GRP( General Registers )
receiver_bufferd
transmitter_buffer1
&5 Add new expression

g the parameter checking feature of the firmware
duce code execution efficiency. It is recommended */
the parameter checking feature be used only during
code development phase
#ifdef _ FIRMWARE_VERSION DEFINE

uint32_t fw_ver = 8;
sendif

/* configure ck */
systick config();
/* init e the LEDs, USART and key */

gd_eval led init(LEDI);

gd_eval led init(LED2); < >
gd_eval led init(LED3);

gd_eval_com_init(EVAL_COMB);

gd_eval_key_init(KEY_WAKEUP, KEY_MODE_GPIO);

#ifdef _ FIRMWARE_VERSION_DEFINE
fw_ver = gd32F50x_firmware_version_get();
rint f re n
series firmware version: VEd.%d.¥%d", (uints_
ION_DEFINE */

v
< >

B Console X | 1% Registers| = Progress | [£] Problems| {3 Executables| [i] Debug Shell| G Debugger Console| [0 Memory| [ Peripherals View =8

- == = Rl R

GD32F50x GD32F50x [GDB General Debugging] [pid: 24660]
Copyright (C) 2825 GigaDevice ~
Info: Core type: Cortex-M33
Info: Part No: GD32F5@3VGT6
Info: CMSIS-DAP: swd used
Info: GD-Link speed 280@ KHz
Info: Flash size 1824 KBytes
Info: The core supports 8 hardware breakpoints
we got a new connection, port=5099, client_count=1, ip=127.2.8.1, client port=5574@
Info: Erase Successfully
Info: Download Successfully
Info: Target state: halted

Target halted due to debug request

xPSR: @x69000000, P(: @x@8008038, MSP: ©x20008(58

GD-Link Programming

Connect GD-Link V3 to the target chip according to the hardware connection described in_Pin
definitions and wiring methods section. Connect the USB interface of GD-Link V3 to the

PC, and wait for LED2 to enter rapid blinking mode. Open the GDLinkUtilityProgrammer

software and select the JTAG / SWD programming interface and configure the communication
speed in the "Properties" window. Refer to Figure 3-19. GDLinkUtilityProgrammer

programming options configuration for an illustration of GDLinkUtilityProgrammer

programming options.

Note: GDLinkUtilityProgrammer software version should be V2.0.2.34758 and later.
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Figure 3-19. GDLinkUtilityProgrammer programming options configuration

GD-Link Utility Programmer V2.0.2.34758

Fle Target GD-link Refresh Edit View Help

¥ Device(GD-Link)

Connect 32392065064E -

Device Interface [|SWD -

Firmware Version |2

GD-link UID $430300000005500000003
v JTAG/SWD

Initial Speed 10000 kHz h
¥ MCU Info

MCU Part No. Unknown -

AP Unknown -

Endian Little Endian
CPU ID Unknown
Core ID Unknown
Use RAM Yes |
[ ] [ ] AP ID Unknown
G |gu D evice o addess [omoomn
RAM Size Unknown
uiD Unknown

¥ Flash Info
Flash Size
Base Address

Unknown
Unknown

[20:43:69] Show initial informatien and seftware information here

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
information about the connected target chip, including its specific type are listed in the
"Properties" window. Refer to Figure 3-20. Connecting the target chip in_ for an illustration
of GDLinkUtilityProgrammer successfully connecting to the target chip.

Figure 3-20. Connecting the target chip in GDLinkUtilityProgrammer

GD-Link Utility Programmer V2.0.2

File Target GD-link Refresh Edit View Help

Connect “- ~ Device(GD-Link)

Disconnect 1 Connect 32302065064E -
. Device Interface [SWD -

Security

Firmware Version| 2

GD-link UID 230300000005500000003

nsecurity

Configure OptionBytes

Configure OTP v JTAG/SWD

Initial Speed 10000 kiz -
Mass Erase v MCU Info
Page Erase MCUPartNo.  [GD32Fs03vGTs <)
Check Blank ’ 2 ,m
Compare data with opened file 5 / Endian il Endian
Program CPUID Ox411FD210
Continuous Program Core ID OxBE12477
Read Data Use RAM Ves hd
Run App - ] AP ID 0x14770015

G iga Device S~
RAM Size 128KB
uip 218474 3103 3033 3430

~ Flash Info
Flash Size

1024KB
08000000

Base Address

OQutPut o
[20:43:59] Show initial information and seftware inf bere. 3
[20:44:32] Connscted suecessfully!

[20:44:32] Getting eption suceessfully!

[20:44:32] Ak 55 9F 60 FF FF FF FF FF FF FF FF FF FF FF FF
[20:44:33] DisConnected successfully!

Drag and drop the binary file, "xxx.bin" or the executable file "xxx.hex" into the
GDLinkUtilityProgrammer 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
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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 3-21.
GDLinkUtilityProgrammer burns target chip.
Figure 3-21. GDLinkUtilityProgrammer burns target chip
GD-Link Utility Programmer V2.0.2.3475:
File hddress: Gaooo0Or ™ Deviee(GD-Link)
BEEEEEE—— | onnect x Connect 32392065064E
Address 0 Disconnect 6 7 8 e A B C D E F = Device Interface ’h
0x08000060 | BD Security y 00 08 BD 04 00 08 Firmuware Version|2
0x08000070 BD L"se;‘-'”t)’ Ontions 00 08 BD 04 00 08 GD-link UID @
. onfigure OptionBytes - R ITAG/SWD
oot B} i e Ml i
Mass Erase. Flash Type Tomer Flas] -] IMCU Info
0x080000A0 | BD Page Erase 00 | 08 BD 04 00 08 T MCUPart No.  [GD32FS03VGTS v
0x080000B0 | BD Check Blank 00 o8 BD 04 (] 08 1.9 AP Ocore) M
0x080000C0 | BD Compare data with opened file o 08 B0 04 00 08 Endian Little Endian
CPU ID O0x411FD210
0x08000000 BD Prog.ram - 2 00 08 BD 04 00 08 BD 04 00 o8 Core 1D Pr—
0x0B80000E0 BD Continuous Program "; - - - - - - - Use RAM Yes M
Read Data >
0x080000F0 BD Run App AP ID 0x14770015
0x08000100 | 00 0O | 00 | 00 | BD | 04 @yrciflend e T RAM Address | 0x20000000
RAM Size 128KB
0x08000T10 8D 04 o0 08 8D o4 RealTime: Frogramming and Verification Suecessfully! uID b1 847431033033 3430
0x08000120 BD 04 00 08 BD 04
Time Cost:  00:00:0L 3 ¥ Fash Info
0x08000130 BD 04 00 08 BD 04 Flash Size 1024KB
0x08000140 | BD 04 00 08 BD 04 1008 Base Address | 0x8000000
0x08000150 BD 04 00 o8 BD 04 e
0x08000160 BD 04 00 08 BD 04
Ox0R000170 RD 04 00 08 D 04 00 08 BD 04 00 08 RD 04 00 08 -
[20:45:53] Programming and Verification Su Fully! -
onplet.
nloading dat
[20:49:08] Programing and Verifica -
3.2.3. Offline programming

Connect the USB interface of GD-Link V3 to the PC, and wait for LED2 to enter rapid blinking
mode. Open the GDLinkUtilityProgrammer software. Click "GD-Link" menu bar and then
choose "Configuration" to configure the parameters of offline programming, referring to
Figure 3-22. GD-Link V3 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 3-23. GD-Link V3 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 3-24. Offline download
file updated to GD-Link V3.

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
24



GigaDevice

GD-Link V3 Adapter User Guide

allows to add a maximum of 8 bin files. The addition process is illustrated in Figure 3-25.
Simultaneously adding BOOT+APP offline download file update to GD-Link V3.

Note: GDLinkUtilityProgrammer software version should be 4.10.3.26699 and later.

Figure 3-22. GD-Link V3 offline download parameter configuration
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[20:52:25] Show initial infornation and software information here

Figure 3-23. GD-Link V3 offline download file update configuration
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[20:52:25] Show initial infermation and software information here.
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Figure 3-24. Offline download file updated to GD-Link V3
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Figure 3-25. Simultaneously adding BOOT+APP offline download file update to GD-

Link V3

GD-Link Utility Programmer V2.0.2.34758

Update File
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Updating complete!

After updating the offline burning file to GD-Link V3, 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.
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3.2.4.

3.2.5.

Machine singal triggered programming

GD-Link V3 offers machine-triggered programming functionality. The signal interface pinout
diagram is shown in Figure 3-26. 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 V3 pin function definitions. After updating
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 3-26. Machine signal programming pin distribution schematic diagram
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ING
I BUSY |
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T START
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L e el B
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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
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.

Virtual USB disk drag and drop programming

Virtual USB disk drag and drop programming function configuration

Starting from firmware version 2, 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 3-27. Virtual USB disk drag and drop programming function configuration
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Insert the GD-Link V3 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 3-28. USB mass storage device and Figure 3-29. Virtual USB drive.
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Figure 3-28. USB mass storage device
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Figure 3-29. 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 V3 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

30



&

GigaDevice

GD-Link V3 Adapter User Guide

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 3-30. KEIL debugging interface.

Figure 3-30. KEIL debugging interface
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CMSIS-DAP Debugger

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 3-31. IAR debugaging interface.

Figure 3-31. 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.

Debugging with GD32EmbeddedBuilder

Complete the GD32EmbeddedBuilder 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 3-32. SWO configuration step 1 in KEIL.
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Figure 3-32. SWO configuration step 1 in KEIL
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Select the Trace tab in Settings, and the configuration interface is shown in Figure 3-33. SWO

configuration step 2 in KEIL.

Figure 3-33. SWO configuration step 2 in KEIL
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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 *)(0OxE0000000+4*n)))
#define ITM_Portl6(n)  (*((volatile unsigned short*)(0OxEO000000+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 3-34. Debug (printf) viewer window in KEIL.
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Figure 3-34. Debug (printf) viewer window in KEIL
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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 3-35. Logical Analyzer window
in KEIL.
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3.4.

Figure 3-35. Logical Analyzer window in KEIL
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Virtual serial port printing

When the GD-Link V3 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 3-36.
USB serial device, refer to Figure 2-5. Serial interface connection diagram. Connect GD-
Link V3 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 3-37. USB virtual serial printing.
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Figure 3-36. USB serial device
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3.5.

ISP bridge mode

GD-Link V3 supports the ISP bridge mode, enabling USB to UART, USB to 12C, USB to CAN,
and USB to SPI. When the user uses it, the GD-Link V3 is connected to the PC using a USB
harness, and the GD-Link V3 interface is connected to the ISP interface of the target MCU.

For custom Bulk transport devices, the USB device drive free function is supported in the
Win8.1/Win10 operating system. Under the Win7 operating system, the network update driver
is supported, so as to achieve the drive free function.

Perform the following steps to enable the ISP bridge mode of GD-Link V3:

1. Disconnect GD-Link V3 from the computer's USB port.
While holding down button K1, plug GD-Link V3 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 button K1 again, LED1 is always on, indicating that the
programmer is in ISP bridge mode

At this time, open the device manager, and user can find the following GD Link Bridge device,
as shown in the figure Figure 3-38. USB Bridge device.

Note: GD_Link V3 ISP bridge mode need to work with GD32AlliInOneProgrammer software.

Figure 3-38. USB Bridge device
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GigaDevice
3.5.1. UART interface ISP
USB to UART hardware connection and host configuration, as shown in the figure Figure 2-5.
Serial interface connection diagram and Figure 3-39. UART interface host configuration
of ISP.
Figure 3-39. UART interface host configuration of ISP
GD32 All In One Programmer v4.2.2.26026
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(O Upload selected pages Upload
Device Information
Part Number | GD32F207VCTE ~ Edit Option Bytes Edit OTP
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Finish
External Flash Size(KB) Set Time Cost  00:00:00
Note:
1. When bridge and target MCU are connected, TX pins and RX pins must be cross-
connected.
2. Since the UART interface levels of the target MCU and bridge are TTL levels, there is no
need to add an additional level conversion chip in the middle to communicate.
3.5.2. 12C interface ISP

I12C hardware connection and host configuration, as shown in the figure Figure 2-6. 12C

interface connection diagram and Figure 3-40. 12C interface host configuration of ISP.
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3.5.3.

Figure 3-40. 12C interface host configuration of ISP
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CAN interface ISP

CAN hardware connection and host configuration, as shown in the figure Figure 2-7. CAN
interface connection diagram and Figure 3-41. CAN interface host configuration of ISP.
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Figure 3-41. CAN interface host configuration of ISP

Single SuperBatch ~ CMDTest
1 Flash SRAM Ext

Interface GD ISP Bridge v _
Erase

BootLoader CAN e ® Ful chip erase () Erase selected pages

Erase
2 Disconnect
Configuration Download
T E D File Path [ D:/sv/20.32201/01.FW/GD32ASOx_Firmware_Lbrary/ 2] Browse
Start Address Ox 8000000
Device 32392065064E ® Full chip erase (O Necessary erase () Skip erase flash before programming
[ verify after download
Jump to run the App program
Baud Rate 125000 % P PP prog
Encrypt file data before programming
Download
(" Upload
File Path =] Browse
® Full chip upload
(O Upload selected pages Upload
Device Information

Part Number |GD32A503VBT2 ~ Edit Option Bytes Edit OTP

Flash Size 384 KB
Finish

St sie 491 -

External Flash Size(KB) Set Time Cost
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4. Q&A
4.1. Unable to recognize GD-Link V3 device

3IN1 GD-Link V3 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 V3 cannot be recognized successfully, such as in Figure 4-1. Unable to recognize
3IN1 GD-Link V3 device in GDLinkUtilityProgrammer, where it appears as "unknown" in
the GDLinkUtilityProgrammer 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. 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 GDLinkUtilityProgrammer
or IDE (GDLinkUtilityProgrammer 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 V3 device in GDLinkUtilityProgrammer

GD-Link Utility Programmer V2.0.2.34758

File Target GD-link Refresh Edit View Help

v D -Link)
Connect Unknown -

Device Interface |SWD -

Firmware Version|Unknown

GD-link UID Unknown
v JTAG/SWD
Initial SF?Ed 10000 kHz -
v MCU Info
MCU Part No. Unknown -
AP Unknown -
Endian Little Endian
CPUID Unknown
Core ID Unknown
Use RAM Yes -
[ ] | ] APID Unknown
G| uDe\"ce maddrss [ommcen
RAM Size Unknown
uiD Unknown

v Flash Info

Flash Size Unknown
Base Address Unknown

[13:30:34] Shew initial information and software information here
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Figure 4-2. 3IN1 GD-Link V3 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 § BRESGTEgEE
§ CMSIS-DAP V2
P SRR EHE AR (P)
i EFiEE EFRED)
HES2liphints g =yt Th i EEEE) }'
et EA)

EfER

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 4-4. GD-Link SN

d device number: 1

(l-051-25705 48

comnect GD-Link,
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Figure 4-5. OpenOCD cfg file

=| openocd_gdlink.cfg

#
# GigaDevice GD32F58x 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.gd32mcu.com/cn/download?kw=GD-Link&lan=cn.

2. Insert GD-Link V3 into the computer's USB port, and Open Device Manager on computer.
In the "Other devices" category, two unrecognized devices can be seen. As shown in
Figure 4-6. The two unrecognized devices.

CMSIS-DAP V2 - Debugger interface device
GDLinker_V3 - Virtual serial port device
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Figure 4-6. The two unrecognized devices

=y Device Manager
File Actiocn View Help
s || Hm

=)

4 = WIN-33HCAGOEVRY

g Batteries
B Cormputer
g Dtk derves
K Display adapters
el DVD/CD-ROM drives
5 Hurnen Interface Devices
i IDE ATASATAP] controdlers
= Keyboards
M Mice and other poanting devices
K Pdonitors
¥ Metwork adaptens
¥ {214 )
Ly CMSIS-DAP V2
S5 GDLinker_ V3

U5 UnEnGwn device
Bl Froceson
& Sound, video and garme confrollers
7 Storage controdlers
W Syatem deviced

B Unreersal Serial Bus controllers

4. Right-click "CMSIS-DAP V2" - Select "Update Driver Software
4-7. Step 1: Install the driver.

...". As shown in Figure
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Figure 4-7. Step 1: Install the driver
=4 Device Manager =N o =

File Action View Help
& @ CHm & E RS

4 = WIN-SSHC4GO8VN) -
% Batteries
7% Computer

g Disk drives
& Display adapters
- DVD/CD-ROM drives
0% Human Interface Devices
g IDE ATA/ATAPI controllers
= Keyboards
ﬂ Mice and other pointing devices
A Monitors
&* Network adapters
4 -3 Other devices
+/n CMSIS-DAP V2

m

[ GDLinker_V:3 Update Driver Software...
‘,;) Unknown devi Disable
D Processors Uninstall

% Sound, video and
&;- Storage controller
78 System devices

Scan for hardware changes

, Properties
@ Universal Serial BUn e ope
Launches the Update Driver Software Wizard for the selected device.

5. Select "Browse my computer for driver software". As shown in Figure 4-8. Step 2: Install

the driver.

Figure 4-8. Step 2: Install the driver

'\J |1l 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
for your device, unless you've disabled this feature in your device installation
settings.

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

Cancel

6. Browse to the downloaded GDLink_win7_Driver folder path — Click "Next". As shown
in Figure 4-9. Step 3: Install the driver.
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Figure 4-9. Step 3: Install the driver

€3 . Update Driver Software - CMSIS-DAP V2
Browse for driver software on your computer

Search for driver software in this location:

C:\Users\é®. """l B 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:'sg § Cancel

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

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

Figure 4-10. Step 4: Install the driver

@ Windows Security @

@J 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 4-11. Step 5: Install the driver.

Figure 4-11. Step 5: Install the driver
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=l

G o 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 4-12. Step 6: Install the driver.

Figure 4-12. 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_V3. As shown in Fiqure 4-13. Step 7: Install the
driver.

Figure 4-13. Step 7: Install the driver
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(]
) 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.4 2024
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
11 drag and drop programming Nov.18 2025
function via the GD-Link
Programmer software in
Virtual USB disk drag and
drop programming.
3. Add CAN ISP, refer to CAN _
interface ISP
Update Figure 2 8. GD-Link V3
adapter hardware and Figure 2 9.
GD-Link V3 output voltage select.
12 The hardware version4.2.7 adds Feb.12 202
machine signal output and a DIP
switch to select the output voltage
level of 1.8V, 3.3V, or 5V.
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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 (cameral/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.

© 2026 GigaDevice Semiconductor Inc. — All rights reserved
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