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IVSCOED

Visual Studio Code @—m %2, R, BFaRIRHRER, XF/LFEAREES, ERAINFASE, BLEKEIL
IAR:

fims:

1) B¥E, rAIFENENARMCCHIGCC;

2) FEMEMGES, IMASHEANINEE, KIMEMKEILBIR,;
3) REFIARIIIRIETIEAANELINEE;

3) BENigit, RRSMAM, FTRBEKEIL—ERARE,

R FAEETFKEIL. IARBYZECE, VSCODEFREBTEEMTREEHRERRSFZMINEE.
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ZILEIDEIGR (G

Embedded IED@— &I B TREAVALBNVSCODEREM, <#F8051/STM8/Cortex-M/MIPS/RISC-V, #¥F

KEIL5/IAR/Eclipsell B &N, X#FZMHTAENIEEENRIE.

XD WEE RS BEV

GitHub Copilot
Your Al pair programmer
it

C/C++ IntelliSense, debugging, and code browsing.
@ Microsoft

C/Co+ Extension Pack

Popular extensions for C++ development in Visual Studio
& Microsoit

& Microsoft

Chinese (Simplified) (440 Language Pack for Visual Studio Code
R

@ Microsoft

CMake Tools

Extended CMake support in Visual studio Code

& Microsoft

Cortex Debug
ARM Cortex-M GDE Debugger support for VSCode

debug-tracker-vscode

A generic debug tracker that provides API/Event services for other extens
meu-debug @

ELF-Ripper
An extension for analyzing ELF files and optimizing firmware memory us

ELF Ripper DevTeam @

Embedded

[
A meu development environment for 805 1/AVR/STME/Cortex-M/MIPS/R...
s

GitHub Copilot Chat
Al chat featur
@ GitHub

owered by Copilot

Intel HEX format

3% Buid L Fia

GigaDevice

() launchjson

o

: Powershell TR

L @O

85 7 Embedded IDE X

Embedded IDE

CL&em-ide @ 160170 | drde s de e (126)

Amcu development environment for 8051/AVR/STM8/Cortex-M/MIPS/RISC-V

V| (#8]v] () sver (@)

Embedded IDE
home page. em-ide.com  chot [REESEREHEERR] version v3.21.1 instals H80K) rating

Summary B
20.02.2, 14951
2025.01-20,004557

Supported Platforms:

Programming Languages | Other
* Windows x64 (>= Windows 10) (\ ) Ty ey

o Limocx64 O Srippets

o _macOS(Onhy tasted in‘mac0S 10 15 61

MEMORY  XRIOS  ELFRIFPER 2

EEAFRASE, HEEHTREMHENEA psReadLi "Import-Module PSReadLine"

D32EmbeddedBui1der. v1.4.12.28625\GD32Enbedded8ui 1der \workspace\ 303>

@2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS



iIRBE T A

RS B PECE R IF BN IRR B

EIDEJLink: Install Directory
Bl cxample.

excodd
R | TfEX i
> PR

EIDEARM.ARMCCS: Instll Directory

mec v6 toolchain ZER

EIDEARM.GCC: Instal Directory
GNU Arm Embedded Toolchain SREIR

EIDEARM.GCC: Prefix
GNU Arm Embedded Toolchain %

arm-none-eabi-

EIDEARM.INE Path

Downloading eide binaries: 13.9% of eide-binaries-

GigaDevice @2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS



I%Aﬁ

HEHZFFSAMDK. IAR. eclipseTE, SANIZRINSFIFEFAMDKIIARMCCSRI1ESS. IARBIICCARMARIXE]. eclipsedy
arm-none-eabi-gcc4RiF¥28. MDKFIARTLIZYIIRAGCCARIZFHBIERD chX M FHEZHIZS,

) X#He SEE B BEHY #UO R LHO FHE
0 taunchjson| "ok

aoe R
~ B 1203: 60

IMIPS/RISC-V

Embedded IDE
home page ‘ervidescom chot ESEEEIEISARERR) version 3211 instlls [HEDR) rating IR

Summary B
Amau development environment for
project development, compiation, program lash and other unctions.

Supported Platforms:

[ ———y
* Windows x64 (>= Windows 10) ogramming Languages | Ot

* Linuxx64 Snippets
(o ttod i mac0S 1015 661
R 0 MEMORY R EFRPPER R M~ [ powesher [ @
overshell & ERARERRE, FECLT RANTMER rsreadtine. NEEEFEAE, BT “Inport-odule PsReadLine”

PS D:\GD32EnbeddedBuilder. v1.4.12.28625\GD32Embeddedsuilder \uorkspace\ 363> [|

®
&

X ® 00 _EDE Project GD_ARM_MCU Debug % Buld _ Flash

GigaDevice @2023 GIGADEVICE CONFIDENTIAL. ALL RIGH



\2 S

) R ®EE

C mainc > @ mainwvoid)
D_ARM_MCU_Debug

v % HEEE

>t Fimware

> W gec startup

> ¥ GD ARM MCU Debug
> i inc

v s

gd32f30x it.c
main.c
D readme:txt
jstick.c
> Wi Output Files
e
> T 1B : GoC
> & BRFRES: Link __10 ui timingdelaylocal -
v P mEREE
> B aaBR

led_spark(

if (timingdelaylocal) {

if(tiningdelaylocal < 500U){
gd_eval_led_on(LED2)
{

2

B398

1600U;

MEMORY X6 HFRPPER ¥R

powershell
Hoge Used 3 cidebul..
R Ceixe s
[ 170 ] start outputting files
»> output: hex file
File path: "build/GD_ARM MU Debug/f303.hex”
» output: bin file
File path: "build/GD_ARM MU Debug/f303.bin"

1

X  ®O0AO EIDEProject: GD_ARM_MCU_Debug 3 Build  \ Flash G582, 511 M4 GBK CRF (DRI

GigaDevice
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mizmeE

RIS Ay _ Cortex-Debug
R AE BB B Cortex-DebuglEft, IS B4 MER {é} s | o 111219 | Ak AdES
EHANT, EERBHENNaxiRel X HBRENIEEE. CORTEX A CorecM GOB Debuggersupport o VCoce

(= |v] [m& V] (/] momesr ()

version
"configuration

N 3R W N

el < =]
PWNP®W

"runToEntryPoint™
jlin

GigaDevice @2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS 7




ARDNSVD X (T ITESS

~ EDEGE
~ [l f203 : GD_ARM_MCU_Debug

AR
&A1)

& B Y

ype
runToEntryPoint”:
servertype™: "jlink
de "6

# 4 a

MEMORY EFRPPER R

A TAEXRAEIAE.

® 04 0 & Cortex Debug (f303) & Current Build: Unknown Build _ EIDE Project: GD_ ARM_MCU_Debug % Build  + Flash 718, §l44 TH4 UTF-8 CRLF {} JSON with Comm

GigaDevice @2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS



I GFEZETIEX

LIN_interruptj

» MDK-ARM B85
» GD32F30x_Firmware_Library
» LIN_interrupt_demo_V1.0.0

Shift+Alt+R

SHEe
SHENEE

GigaDevice @2023 GIGADEVICE CONFIDENTIAL. ALL RIGHTS 9




I?ﬁﬁ:-Keil Assistant

MEAEEWEE, FHEEvscodefFEARIBRIESMIGHT S, ATLUERKeil Assistant, REERLBEUVSERRG, AILETH
BEMKEILTE, i&H<8shARZIENESE, FRARMCCHITRIZE. BRMIAR, EEFEEN TIEMFE ISR HTERSE, 1B
REEERAGCCHIE,

' - 1 Keil Assistant
v KHL UVISION PROJECT . KEI L . om (‘\ 311,694 ** * ti. (29]
v Project ] ™

~ ¥ GD32F30X_CL L d |@7| \E\t\ e (@)
M Application "N ] — L

M CMmsIS

M Peripherals
M Startup

M utilities
M Doc

#T T  BENREE

>
>
>
>
>
>

Keil Assistant

=E B

vscode L) Keil HEATA, 5 g/c++ HHEALA,

BB Keil TIERAS WOEAIS. REME Bl HEen kel MEMT B, T
{232 H§ Keil uVison 5 Bk ERRZE

{23E 5 Windows &

GigaDevice @2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS



F-IMEHFRES

Peripheral Viewer &

mcu-debug | o 837,264 | Yrivfrirey > dma_init_struct

> Global

. > Static c/Users/qiac.qin/Desktop/Firmware_pack/F3/GD32F30x Firmware Library V3.4
| V) enms (@) > Registers

@dan s

Standalone Peripheral(SVD) Viewer extension extracted from ¢

amunnw
©

®

none
] none

oo o
[

o
2

t main(v

o
ol

Amainc (75)

o
@

dma_parameter struct dma_init struct;

o o
@ S

gd_eval_led_init(LED2);
gd_eval_led_init(LED3

%40012400 rcu_config(
%40012800 gpio_config(
i2c_config();

e DMA channela *
init(DMAB, DMA_CHA
CRC @ 040023000 dma_struct_para init(&dma_init struct
CTC @ 0x4000c800
DAC @ 0x40007400
0¥e0042000
x40020000 0 e ef-ac 13-10 17-14 1b-18
: 0860024 0800024f 0S0GO191 63000335
00000000 00PO0G0D 00O0GG00 OS0AODST O8BA0240 0OROOO0 BSORO2SS
CIiTy 08000163 08000163 08000163 63000163
0x40010400 08600163 08000163 6S0GO163 G30GO1IS
0x40022000 08000163 08000163 05000163 63000163
o 08000163 08000163 08000163 03000163
[ OEL LD 08000163 08000163 08000163 03000163
GPIOA @ 0x40010800 08000163 08000163

GPIOB @ 0x40010c00 98000163
de1efsdf

40020400

GPIOC @ 0x40011000

GPIOD @ 0x40011400 ©300025d e0e006  ©:

GPIOE @ 0x40011800 ffdsf7ff oseeafsa 2202b510

GPIOF @ 0x40011c00 2202b120 43672103 f96cFE00 b12efo6f
18020000

GPIOG @ 0x40012000 bd10f961 2202b510 4862184 g 2202b138

GigaDevice @2023 GIGADEVICE,CONFIDENTIAL. ALL RIGHTS



10 MemoryView &
mcu-debug | <> 940460 | ik
Provide memory views for debuggers
[v| () s ()
t main(vo

rcu_periph_clock enable(RCU_GPIOA);

noa
L]

SART clock *
ph_clock_enable(RCU_USART@) ;

"EWN R

o &

5
5
5.
56
5
5!
6

Q
B s

USARTE, 115
(USART®, USART_RECEIVE_ENABLI
ransmit_config(USART@, USART_TRANSMIT_ENABLE

@ o
WoN

af-8c 13-18 17-14 1b-18 1f-1c
08000153 08000155 08000157 08000159 00000000
es800015b ©300015d 00000000 0800015 03000161
08000163 08000163 08000163 08000163 08000163
08000163 08000163 08000163 08000163 08000163
08000163 08000163 08000163 08000163 08000163
08000163 08000163 08000163 08000163 08000163
08000163 08000163
08000163
08000163
28000425
e7feefe

Frdsf7Hf

49420001 68004848

2000bfee 08019001 d3f92850
98009000 O 60489800 90012000
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EIDE C mainc X || B 5% Serial Monitor {} launch.json C gd32f30%_itc C gd32f30%_ith

> EDE BH GD32F30x_Firmware_Library_V3.0.1 > Template > C main.c > ...

Serial Monitor @& < BE #include "gd32f3ex.h”
e T e

Microsoft # microsoft.co D 1545194 | i ATV (36) & e -

Send and receive text from serial ports. W ITAER

"~ _ & AR
[ga]v] w8 ]v] ) e () & RETAE
& 2eaETE

& FFERE
@ =Ry

#include <stdi

rcu_periph_clock_enable(RCU_GPIOA);

/ e USART cloc
rcu_periph_clock_enable(RCU_USART®);

t 't to USARTx Tx
(GPIOA, GPIO MODE_AF_PP, GPIO OSPEED_SMHZ, GPIO_PIN 9);

t to USARTx_Rx

gpio_init(GPIOA, GPIO_MODE_IN_FLOATING, GPIO_OSPEED_5@MHZ, GPIO_PIN 1@);

~ BITRSE: BTRRE

* USART confl *
+ FIFFE A HER usart_deinit(USART®);

usart_baudrate_set(USART®, 115200U);
Sl - e el B .
usart_receive config(USART®, USART_RECEIVE_ENABLE);
j —Im] ‘ COM18 - USB-SERIAL CH340 (COM18) O‘ usart_transmit_config(USART@, USART_TRANSMIT_ENABLE);
usart_enable(USART®);

C library

int fputc(int ch, FILE *f)

{
usart_data_transmit(USART®, (uints t)ch);
while(RESET == usart_flag_get(USART®, USART_FLAG_TBE));
return ch;

GigaDevice @2023 GIGADEVICE CONFIDENTIAL. ALL RIGHTS 13



}ifF-RTOS Views

ret = bind(sockfd, (= sockaddr *)&clt_addr, siz
if(ret < @){

RTOS Views =& wip_close(sackfd);

sockfd = -1;

meu-debug | < 906,137 1 2 4 & 4 {E)] continue;

RTOS views for microcontrollers

= — /* connect */

| ad |Zl A ret = connect(sockfd, (s sockaddr *)&svr_addr, s
if(ret < @){

lwip_close(sockfd);

sockfd = -1;

continue;

2 Tt BENEE  EE

ve packets, and limit a reception to MAX_BUF_:
recvnum = recv(sockfd, buf, MAX BUF_SIZE, @);
if(recvnum <= ©){
lwip_close(sockfd);
sockfd = -1;
break;
}

send(sockfd, buf, recvnum, @);

& &% WO MEMORY ELF RIPPER

Task Na tart
9x20004508 IDLE 8x200042f8 9x200044b8
0x20004a58 Tmr Svc SUSPENDED 8x20084648 9x200049e8
@x28805h9a TCP/IP BLOCKED 8x20804b88 @x28805ada
@x208061de ETHERNETIF_INPU BLOCKED 8x20885Cc56 8x208806158
0x20806a98 HELLO RUNNING Ox20006296 @x20806370
ax208073d8 TCP_CLIENT READY 8x28086bde 8x20807238
ax20807d18 upp SUSPENDED 8x20087518 @x20007bo8
8x208003068 LED BLOCKED Bx20087e58 8x20008008

Data collected at 2025-07-21108:51:16.323Z in 870 ms

GigaDevice @2023 GIGADEVICE CONFIDENTIAL. ALL RIGHTS 14



Copilot

i sehl 7 LA T IAE:

1. SRR
HRTALINESEREEN TIOR3

- LINSHR#TIRE
- SEATIEHL,

GitHub Copilot W 13231ms
Your Al pair programmer

& Github ) - R
)

.
. RN - =EES
.
.

GitHub Copilot Chat
Al chat features powered by Copilot
% GitHub

CEIEEETET) - 5 B
CERETIIEI) - L
e e caer )
KBS

2. ENERSE

S REEOS TN ERRE, SR T

» REAITEETRE

=30 Thiets
3. MIEERHLINDTREE
WEREIN/ ISR ERiE, RENRERIE. SR
PN )
1A (ASK) REETIXRNAERF, BTEBAE. 8, URIRRR ,
RO E-ER Eﬁmﬁﬂim
458 (Edit) B EREEALTSIRTERERAE, NABRES XM, REEMERE - 5

“w-
R (Agent)  FUBTWABF, EBHITZPES, QAT MAAE ————~  =a
RE s n] =

* ®O0A3 EIDE Proje ter Y Build L Flash
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Copilot -5 ¥

1. FFEIEEFHRIUse Instruction Files
2. ELEX MR B R RIEXH.github/copilot-instructions.md
3. ¥Markdownt& X B9 BRARIN IS A, 51%0:
1) AERCHRE
2)F MR EUE O EN G IF 400 R £ B
)RR EIR O L AEAGD_RFk
4)FrERBSAEI NI HBRTHEIR

SR EEY. Copilot.

GigaDevice @2023 GIGADEVICE, CONFIDENTIAL. ALL RIGHTS



Copilot - IR

“ ¥ UNSYTRREEmd 8] x

MDK-ARM > ¥ UNSTFRERE.md > = # INBEITRES > B # 3. TR (in_loop)
1 LINBEIITAEE

Mermaidig s

FEICAXUNDES CRINCORETTE, FENRESR. BE
SR LINFH TR

> BER 143518
TR SIEUNIE I ERNSORETER, FRETRER.

[ mainc +7 0]

T R

| € mainc =32 -19]

" “mermaid
graph TD
A[EEEIN] --> B[SEGGER RTT Init RTTIMGFIELL ]
--> C[systick _config ZiFiEE ERTesf ]
Dparam_init ZFHEIE] ]
E[lin_all init LINYMEFIGIL] (€ mainc =5 1]
F[timeout_config FaHfies ] (€ mainc <2314

[ mainc +7 0]

[ € mainc =25 -12|

(€ mainc +15 7]

#0)a&%BY T OB

=R --RL I« ) B - N VA

[y
@

[
[

=y
=]

H[timer:enable B [ mainc <12 -6
I[HAFEH lin_loop] (Comme )

[
w

[
S

[
(5]

PSR — NN TR

[
(=]

[
~

2. LINSHEEE (param_init)

[
=]

[y
U=}

" “mermaid e i
graph TD eSS TIAT I E:

A[par-am 1n1t3-|-§“] --> B[IEHPTELINT 1. SR
SRS UNEE RN T Ao, 3

]
@

]
=

I
=]

]
w

D[FJ]Q“ftzFJ é'ﬁﬁf'zﬁﬁﬁl — = )
e EPIRE A ) =
F[RE“@%&ERID 125 EHE ] %24
G[Eﬂﬁﬁqﬂﬂf TDRSET ] ¥ LINBVTERE.md MDCARM

H [l Zﬁfﬁgﬁﬁ qﬁﬁﬁ] C main.c LN interrupt demo V1.0.0 » Project\transmit_receive\master\src
I[FEN o] (@ B Fs.) [ € mainc Sz &)

iie] Copilot

[
5

]
[l

(=)
(=]

]
~

]
=]

[
w0

]
=l

Ask~  Claude Sonnet 4 v
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Copilot - IR

©] none

none

iﬂﬁ -5

7 blE_'
L
4. &LIEM%H%:EEFE’E&?E?%W

id 1in_interrupt_caller(lin_typedef enum lin, uint8 t rx_data)

LINGRZEHTHEHEI T 1 BhEs %)
g lin_node[lin].lin_phase++;
switch(g_lin_node[lin].lin_phase){
PHASE_IDLE:
case PHASE_BREAK:
|/ T s AR
| break;
case PHASE_SYNC:

if(exss!= rx_data){
g lin_node[lin].msg_readback.error = SYNC_ERR;
g lin_node[lin].status |= STATUS_SYNC_ERR; ] ;
g timeout lin[lin][1]=8; S ER |-so08r T b
g timeout 1in[1in][1]=0;i  // {=|F#aETiTHL ’
-

GigaDevice @2023 GIGADEVICE CONFIDENTIAL. ALL RIGHTS 18



Copilot - (VIR

4. LIN 23L& TZE (lin_header_transmit)

5. FRKehBTEMEHEE (lin_interrupt_caller)

B

i3

ENBR LINEEE MM
T
B15SmsERI A T ES
RIRBREAK (13(i(EETF)
(ERIAIES)
FEHIBREAKIES
KEMEIBREAK, HREHEUCAE
HIESYNC (0x55)
(RIFEREE)
fEiisYNC
Lo Q @ B A FXGHSYNC=0x55, BUHERIE
- -
HIEPID (D3
(FEEHEAR)
1E4PID
HREPIDA A, TUACA MDA
alt [MAEIEHIE (ENAR))
RERYIETER (1-87)
fEHiIIE
fESRIREER
TG B R+ B3EAD
BN EE O o R
ERHIBFER (1-8FF)
TEHHIE
Hizfiem
(=] hl
v a a8 . i
B IR RIET
t
wEIEME (Ed13 EET—M
I I I
ENHE LINGEE M
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Copilot - {{IBIET

9+ OH -

C mainc 1} launch json C gd32f30x itc X | C gud32f30x dma.c C gd32f30x ith

T TRAHEERIC+DMATTE, IEERINAdmafTHsehi-HET,

GD32F30x_Firmware_Library V3.0.1 > Template > C gd32f30x itc > ...

0id DMAB_Channeld IRQHandler(void)
(dma_flag_get(DMA®, DMA_CH4, DMA_FLAG_FTF)) {

FEHERE . RS
B

[ € mainc |[ € gd328:

FERTBSESAIRYIC+ DMATT R T R RO MATSHisehi-RITHEE. Bl
FHT— PRI, IRE ehi R HERTAY-RETHRSS
-8

ISR MRS, TREEHREER:

[} ~HRANDMATZERISERE-HITER S L, RIS
maincrREIRES, FliHEA T OMAKIBEAAIEES:

* DMAO_CHa: FEFI2C11580 (peripheral to memory)
* DMAO_CHs: FEFI2C0%5 (memory to peripheral)

FEEFNMAIREERS R BT RERN
DMAO_Channel5_IRQHandlerffJ7=88:

/* check DMA® channeld transfer error flag */
(dma_flag_get(DMA@, DMA_CH4, DMA_FLAG_ERR)
* clear DMAB channeld transfer error flag */
dma_flag_clear(DMA®, DMA CH4, DMA FLAG ERR);

none

DMAG_Channels_IRQHandler(void)
eck DMAB channels transfer complet:

* clear DMAG channelS transfer com 1
dma_flag_clear(DMA®, DMA CHS, DMA FLAG FTF);
/* set transfer complete flag */
dma_ch5_complete = 1;

fer error flag */
, DMA FLAG ERR)) {

this functior 6_ _IRQHandler interrupt

XRTOS  ELF RIPPER

SRR FADMARRET, FEHEDMARLES
R, FENVICHAIERITE SR

[€ mans

(¢ mainc +1-0]

B 3
C gd32f30x it.c Template
C gd32f30x ith Template

C mainc Template

(B RRLET- | C gd3an0citc M @)
ERERATRETIFXPRXHE

Agent v Claude Sonnet d

GigaDevice

FPS28= 2FFCAE79, FPS29= 992687BB, FPS38= 67CDD2(D, FPS31= BBA3SEBDB
FPSCR= 62080000

Downloading File [c:\Users\giao.qin\Desktop\Firmware_pack\F3\GD32F3@x_Firmare_Library V3

3-Link: Flash download: Bank @ @ 0x08006000: 1 range affected (6144 bytes)

J-Link: Flash download: Total time needed: @.40@s (Prepare: @.677s, Compare: ©.807s, Erase: ©.174s, Program: ©.124s, Verify: 0.6@1s, Restore: 8.814s)

0.K.
Reset delay: © ms
Reset type NORMAL: Resets core & peripherals via SYSRESETREQ & VECTRESET bit.

Reset: Halt core after reset via DEMCR.VC_CORERESET.
Reset: Reset device via AIRCR.SYSRESETREQ.

Script processing completed.

SIS ER, BRI,

@2023 GIGADEVICE,CONFIDE

NTIAL. ALL RIGHTS

1\Template\Keil5_project\build\GD32F3eX HD\Project.hex]. ..
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