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1. WIRFF R
1.1. TR LY
1.1.1. EVALFF KIK

B 1-1. EVAL FF R R ¥ &

W515#848
- BOOT1/
SWD1]Ji

Reset
Button

= " ) 01
W - ¥
Slatoid JR11
=
i Pl t
]
-

E3JE+GDLINK

EVAL JF & B R A AL 4 i, BEAH353 T GD32W51x WiFi i, AR AE T A2 43
WK, il SDIO, 128, IFRP, TSI%&4%. KElH GD32W51x it Wi SIP (System In

a Package) M77:\E2E4E T FLASH, Al DLk F S ME FLASH, 4R ~FAES,
PR KU, WA RO R AT, # O A A B A bryd ik .

JE St (Boot PIND;

fitE O CEYED;

AEHE (LOG UART);

Wik 2R (GDLINK 23 JLINK);
H )3 (Reset Button).

FHEEEMSE, JLINK SWD CK PIN R BOOT1 PIN JHIE H, 4AEZEY 0 E shii ), 730
“BOOT1/SWD " kg2 -5 BOOT1 I—3k. WS aE3E Jlink ik, W) 3524 Bhig
YIFI T J7 SWD H—3k.
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1.1.2.

1.2

STARTH KK

START JF &M AR A ZH R, 4354 T GD32W51x WiFi &5 fr. GD32W51x WiFi ith Fr
HIUK, FTLLESFENE SIP FLASH 50 4t FLASH, A L%+ 36 PIN 35 00# 56 PIN &
£

B 1-2. START R B

W515#&48
GDI2W515_MD2_SP_2V1

"' | GD32WSIST-START
o0 2021/]2'V1.0fx

JLINK

= NN
L
+3V3 sws_uzanoTi
!

Reset
Button

E8)E+LOG UART+DAPLINK

XFIF R RV, AT HEE BRI AR LU T ILA &7, # 2 A8 B bR ok

JE st (Boot PIND;

IO CHEIED;

BHEHE (LOG UART);

iR 258 0 (DAPLINK 2 JLINK);
#JH (Reset Button).

JAEE

GD32W51x nfLLik# M ROM B3, FLASH J5zhak# SRAM 530,

AR BOOT PIN HEP 1) BOOTO F1 BOOT1 Wit 51 JIf sl B v e 7 B shisit, WL 1-1.
/R B2 KT RIS 2% 308 (GD32W51x_User_Manual).
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R 11. B
BOOT1 pin & BOOT1 pin 1%
BOOTO 5| 4w SRAM ROM (Legacy Bootloader)
BOOTO 5 1% FLASH
1.3. WikaEEO

ST EVAL JFRH, 7T LL%EHE GD-LINK 50 JLINK, FFA# A% GD-LINK ik as, HfEh:
FHYE D Mini USB, stal USR] 7. 8 JLINK SWD BixX, 5| HPYMHR PIN 4+ 5]5+3V3. 10,
CK. GND, X} JLINK {}f 588 5|Jl VCC. SWDIO. SWCLK. GND, % . & 1-3. J-LINK 3/
B

XfF START JFRA#R, W LLiE# DAPLINK m# JLINK, JF&#R H 4 DAPLINK i #%
(GD32F303), HHZH: FHJE I Micro USB, mifefifd, DAP B4R T UART BhfE,
A A fRZE—HR USB £k, sl LAt A& A HdE. JLINKSWD 5]t T UHR PIN 4
%79 AGND. JCLK. JTWS FIW3V3, FIHFHZR R PURR 5] AT J-LINK {75 EZ248 %5 3 5]
(tn & 1-3. J-LINK Z/Ehi7~) GND. SWCLK. SWDIO HIVCC #Hi%, BIT[i#id J-LINK SWD
R e AR ACHY . 51 JCLK Al JTWS 5 007 5] B i Bk 28 g 3% B, B T3l it
DAPLINK T # AR . & 1-2. START FEABREH AT Je 712 i% it DAPLINK i

A 1-3. J-LINK 5[ J&

vce 1‘ O O | 2 VCC (opticnal) vec 1l [ [0 |2 Vvec (optional)
TRST 3| 0O O | 4 GND nu 3|00 Ols ono
™I S| 0 O |6 GND NU S| ] [O|e onD
™S 7’ 0OO|8 GND swoio 7| ] [J|¢ ono
TCLK 9/ O O | 10 GND swctk 9| [0 [ |10 onD
RTCK 115' 0 o | 12 6ND T wun, ] O|izono
T0O 13| O O | 14 GND Swo 13| [] [ |1« cNO
RESET 15| O O | 16 GND RESET 15| O (D |16 onO
NIC 17| O O | 18 GND Nie 17| (] [ |18 GNO
NC 19| O O | 20 GND Nne 19 [ [J |20 6NO
JTAG SWD
1.4. BEEHS

] MiniUSB £&i%4% EVAL JF &, B0 4 F MicroUSB £ki%4% START JF&#, PC i
T B IFARYE & 1-4. B0 ENSHEE ISR, s st HET .
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B 1-4. EORE
Serial Settings
Baudrate:

Data Bits: 8 V

Parity: None “

Stop Bits: 1 v
Open

10
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2.

2.1.

BRI KI5

FEG FEAIGE SR [ F 2 A, 7 ZEFE I R

H A0 A R THEEZH =5, 4502 KEIL. IAR fl GCC. AT SDK *f =FhH k& T. B#f
O =M THRSAIK, A DURYE 77 KR

Keil MDK5 23

B R
- EMHL: https:/www2.keil.com/mdk5, ik MDK525 K UL IR .
- W BT E W AT 3E % MDK4, ik 7F ZE R 2 MDKCMB5xx.EXE, T # b ik 4 -
https://www2.keil.com/mdk5/legacy -
m oA
LRI T LI FRER A, KEIL MDK5 Hl %235 7F C o/ Keil_v5 HZE R
B GD32W51x PACK
- PACK X fF £ F SDK N GD32W51x_Addon / KEIL X f % F ,
GigaDevice.GD32W51x_DFP_1.x.x.pack.
- Xddsfr, mdRdl “Next”, & 2-1. %% KEIL GD32W51x PACK Jfir. 52k
J& PACK kst 23 %) T C : /Keil_v5 / ARM / PACK / GigaDevice .

A 2-1. %% KEIL GD32W51x PACK

Pack Unzip: GigaDevice GD32W51x DFP 1.0.0 *

Welcome to Keil Pack Unzip
Release 3/2021

Thiz program installz the Software Pack:

GigaDevice GD3I2W5S1x_DFP 1.0.0
GigaDevice GD32A515 Seriez Device Support and Examples

Deztination Folder

CARal_vB'WARMYPACKAGIgaD evice \GD 3251 x_DFFST.0.0

I Pack already installed. Cancel

% Click "Mext" to replace.

11
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2.2. IAR Z23%
B [
B https:/www.iar.com/products/architectures/arm;
- UHIERE 8.32 K LL ERRA, DMEEE IF S R ARM CM33.
e
Al DR ERIN 2%, IAR $5 %25 7E C:/ Program Files (x86) / IAR Systems / Embedded
Workbench 8.2 T,
B GD32W51x Addon
~  Addon fi T SDK 4 GD32W51x_Addon / IAR /% F, IAR_GD32W51x_ADDO
N_1.x.x.exe;

- RHERE CLUFELG S rIaAT”, KRR R IAR AR, AUl StartJ5, 58
s, WA 2-2. 2% IAR GD32W51x Addon Jii 7 .

A 2-2. %% IAR GD32W51x Addon

7 Setup GigaDevice GD32W51x Device AddOn Package to 1AR v1.0.0 X
This SETUP program installs:

GigaDevice GD32W51x Device AddOn Package to IAR v1.0.0

This AddOn will install into the following product folder.

To install to this folder, press 'Start’. To Install to a different folder, press 'Browse' and select another folder.
Destination Folder

|D:\Prngmm Filzs\IAR Systems\Embedded Workbench 8.2 Browse

Realtime Status

1002

IAR Setup has performed all requested operations successfuly

Cancel |

2.3. CMAKE+GCC %3

GCC 55, RATIEFHAE CMAKE 1 MAKE, 18] GCC Toolchain #4174 % .

‘%45 CMAKE

- N#EHhk: https:/cmake.org/download/;

- TEIEFE 3.15 UL ERRA, #iUEH cmake-3.20.3-windows-x86_64 .

73 MAKE

- TF#ghhk: http:/ftp.gnu.org/qgnu/make/;

- BUEA make-3.81.

%% Toolchain

- N#EMuht: https://developer.arm.com/tools-and-software/open-source-softwar

12
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2.3.1.

e/developer-tools/qgnu-toolchain/gnu-rm/downloads:;

- i%ikF% gcc-arm-none-eabi-7-2018-q2-update-win32 2 DA F iR A, #i¥f# ] gcc-arm-
none-eabi-9-2020-g2-update-win32.

B RINB RS

- RBEVABAR LRI E, KU B R G AR E P ) PATH o 0 R 5 e
LIRERAT, TR AR 223 AN B RS AR .
a) C:/Program Files (x86) / GnuWin32 / bin
b) C :/ Program Files (x86) / GNU Tools Arm Embedded / 9 2020-g2-update / bin
c) C:/Program Files / CMake / bin

WA B JLINK, 75 22285 JLINK 3K, W JLINK ZEsp4E. W H GD-LINK s
DAPLINK, Wjf# i OpenOCD # 47 F # M ik . OpenOCD A 7 % 224, AT 0 W
GD32W51x_Addon / OpenOCD / bin / openocd.exe.

JLINKZE B % 3%

TFR W LA AT JLINK BEATTT A, A RAE AT JLINK, AT I 7
ASRR 222 JLINK BRB 8 FRARAR, 7T BLE IR LR 5 T 30 %24 JLINK 3K, .

B FE JLINK 33
- HANEM: https://www.segger.com/downloads/jlink/#J-LinkSoftwareAndDocu
mentationPack
- F#JLink_Windows_V648b 3k%)j, 14 2-3. F#¢ JLINK Zz)fi7x, i%+% Windows
V6.48b [t A<, #RJ5 i DOWNLOAD, 73 H i) Ft % 54552 Uh s BL#E R 3.

B 2-3. F# JLINK Ix3)

1J-Link Software and Documentation Pack

® All-in-one debugging solution

® Can be downioaded and used free of charge by any owner of a SEGGER J-Link]
Not all features of it may be available on all J-Link / J-Trace / Flasher models.

® Updated frequently V6.48a
® Release Notes V6.48

: : VB.46k
# More information V6.46]

V6.46i

= Click for downloads V6.46h
V6469

V6.46f T
V6.46e v- Date File size

Cusasa |
i J-Link Software and Documentation pack for Windows V692 v [2020-12-18] 50,642 KB & DOWNLOAD

B 223 JLINK 33

- Wil JLink_Windows_V648b.exe %3 Jlink 3Xzh, [T & 2-4. 2% JLINK ZXz)5H
3% ok 4, HAEFEERINE . B JLink.exe %3 7E C :/ Program Files (x86) /
SEGGER / JLink / JLink.exe.

13
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B 2-4. 2235 JLINK K3
(3]

1 applications found that can be updated ta V6.48b of the J-Link software:
vl Keil MDK-4RM (DLL V6.30h in "C:\Keil_v5\4RM\Seager")

Select All Select None |

The previous version will be renamed and kept in the same folder, allowing manual “undo'’.
In case of doubt, do not replace existing DLL(s).
“You can always perform this operation at a later time via start menu. |

Select the ones you would like to replace by this version. /
ok’

Cancel |

B JLINK flash %R0 &
- AN T JifEfE GCC JF AR M &, fH JLINK Bk flash, ¥ ¥ N B AF 6
GD32W51x_RELEASE / scripts / H3%, i/ “#& AR 1217 setup_jlink.bat 3¢
4, w2 fims H kN FLASH B 50 /4 F1 JLinkDevices.xml # D1 # 4. 31] JLink
%% [ 3% C i/ Program Files (x86) / SEGGER / JLink / .

3. VAWS R 7!

FEAE FIPRZAN, Y6 7T SDK SATIEFFALK S A MRLE, i IEMARCE SDK, DL s & [ 1
A R AT B o

St SDK HEAT 2 3 AR AT LURTEAS [F B JT & B KEIL / IAR / GCC i A0 ) &= 75 3k 1 it

3.1. SDK U fTREF4A

SDK A AEMMMATREF EEEMHA: — A& MBL_NS (Main Bootloader), — /&
WIFI_IOT Cf54efic & SR NSPE, SN T 5 Trust Zone {§ GEARE X T IIFRIFARFF— 30D . &
& E K e 5 3 FLASH i217. W25, #5K M MBL_NS ] Reset_Handler =3,
SR JG Bk 2 WIFI_IOT FR)7i81T, w1 & 3-1. 53078 -

B 3-1. BaiidE

MBL_NS > WIFLIOT

14
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3.2. SDKEE
3.2.1. Platformfit &

Jic & 4 )y GD32W51x_RELEASE / config / platform_def.h, =% W, & 3-2. Platform A7
E.

K 3-2. Platform FC &

#define CONFIG_PLATFORM PLATFORM_ASTIC_32W51X

#ifndef CONFIG_PLATFORM

#error "CONFIG_PLATFORM must be defined!”
#elif CONFIG_PLATFORM »>= PLATFORM_ASIC 32W51X
#define CONFIG_PLATFORM_ASIC

#else

#define CONFIG_PLATFORM_FPGA

#endif

#define PLATFORM_BOARD_32W515T_START a

#define PLATFORM_BOARD_32W515P_ EVAL 1

#ifdef CONFIG_PLATFORM_ASIC

#define CONFIG_BOARD PLATFORM_BOARD 32W515P_EWVAL
#endif

#define XIP_FLASH_SIP &
#define XIP_FLASH_EXT 1
#define CONFIG_XIP_FLASH KIP_FLASH_SIP

#ifndef COMFIG_XIP_FLASH
#error "CONFIG_XIP_FLASH must be defined!”
#elif (CONFIG_XIP_FLASH == XIP_FLASH_EXT)

#define QSPI_FLASH_1_LINE 8

#define QSPI_FLASH_2_LINES 1

#define QSPI_FLASH_4_ LINES 2

#define QSPI_FLASH_MODE QSPI_FLASH_ 4 LINES
#endif

#define CRYSTAL_26M a

#define CRYSTAL_4@M 1

#define PLATFORM_CRYSTAL CRYSTAL_48M

#if defined(CONFIG_BOARD) && (CONFIG_BOARD == PLATFORM_BOARD 32W515P EVAL)
#define LOG_UART USARTZ2

#else

#define LOG_UART USART1

#endif

#ifdef CONFIG_PLATFORM_FPGA
#define RFAD_SPI 5PI@
#endif

#define TOTAL_SRAM_SIZE (448 * 1024)

#define CONFIG_HW_SECURITY_ENGINE

IR EVAL AR, iEIEEE:

- #define CONFIG_BOARD PLATFORM_BOARD_32W515P_EVAL
B R START kM, i5iEdE:
- #define CONFIG_BOARD PLATFORM_BOARD_32W515T_START

B RN E SIPFLASH, k%
15



c, AN079
J M !
GigaDevice GD32W51x g A 45
- #define CONFIG_XIP_FLASH XIP_FLASH_SIP
B R4 EXT FLASH, 5%+
- #define CONFIG_XIP_FLASH XIP_FLASH_EXT
B R ERERE 40 MHz, 5kt
- #define PLATFORM_CRYSTAL CRYSTAL_40M
B R ERERE 26 MHz, 5kt
- #define PLATFORM_CRYSTAL CRYSTAL_26M
3.2.2. SRAMAG &

3.2.3.

fic & 4 )y GD32W51x_RELEASE / config / config_gdm32_ntz.h. &5 AT %5 XA, LA
XFATHAT AT B MBL 2 NSPE (5 1 SRAM 78 [EJ AT LRI . X L6 2 fmAs Hutik, Bethhl e X
FEZ ST kAL

iX B i) NSPE st /&8 WIFL_IOT #4725 B, Non-Secure Process Environment (NSPE),
72 Trust Zone {f /e /5 X WIFI_IOT $UATHE 7 B4, 5 Secure Process Environment (FiC &
AR E R PROT) AHX, Fm WIFI_IOT @47 fE AR A5

FriE “IKeep unchanged!” AT ARRIELL, W20 ROM 4% MbedTLS 111217 -

K 3-3. SRAM i )5

/* SRAM LAYOUT */
#define RE MBL DATA START 0x200 /* !Keep unchanged! */
fdefine RE NSPE DATA START 0x200 /* lFor SIP flash! */

BNATHATIE T BN ) SRAM ZE[E)#LK, 7T LAEE Project i£ i Linker L[ Hf#) Scatter
File, Cfr % URT BALE xxx_region.h F1#k 3|, 44 nspe_region.h.

FLASH#R 5

Jic & 45 GD32W51x_RELEASE / config / config_gdm32_ntz.h. &L % & X8, AL
XA HATFEF B MBL J2 NSPE (5 1f) FLASH 23 [HJ3E47 MR . IX e fE 2 fmAsthhit, SEhht e
SMAEZSAETT At . NSPE HIfi##: W, SRAM 75/ -

FriE “IKeep unchanged!” AT ARRIEEL, 75N <52 LREIELT -

K 3-4. FLASH 71 J5

/* FLASH LAYEROUT */

#define RE_VTOR_ ALIGNMENT 0x200 /* !Keep unchanged! */
#define RE_MBL_ OFFSET 0x0 /* 1Eeep unchanged! */
#define RE_SYS STATUS OFFSET 0x8000 /* !Reep unchanged! */

#define RE IMG 0 PROT OFFSET 0xA000
#define RE IMG 0 NSPE OFFSET 0xA000
#define RE IMG 1 PROT OFFSET 0x100000
#define RE IMG 1 NSPE OFFSET 0x100000
#define RE IMG 1 END OFFSET _ 0x200000

FFNATHATRE P BEN B FLASH Z= LRI, W LLE A Project LT Linker TLTH ' [ Scatter
File, SCfd i & X AT LLLE xxx_region.h 1485, il nspe_region.h.

16
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3.2.4.

3.2.5.

3.3.

3.4.

[ R A 5

fic & 4 )y GD32W51x_RELEASE / config / config_gdm32_ntz.h. &5 AT % 5%E XA, LA
fREMA S . (HR WK AR A 5 R RE_NSPE_VERSION.

MBL HEEAHTEZE, NSPE 7] UASZFrAELL T, SDK KAifIAS 5 RE_NSPE_VERSION
fREF—2, 1E UART JB3HE R LR BNZIRASFEL, 1. “SDK version: V1.0.07,

Bl 3-5. EHFRAS

{/* FW_VERSICHN */

fdefine RE MBL VERSION 0x01000000
fdefine RE NSPE VERSION 0x01000000
APPHEC B

fic & SOy GD32W51x_RELEASE / NSPE / WIFI_IOT / app / app_cfg.h. ] LA BT IF
—UERIf, . ATCMD, SSLxfl, BIH 2z, FATFS %55%.

[l 40 A R T 3R

Yn e JE A 53 A BIN A1 HEX U4 — i EL7E H % GD32W51x_RELEASE / scripts /
images / #. H image-*.bin f T2 8+ 4% .

Image-all.bin HFEAEATHATFEF B MBL_NS il WIFI_IOT, ZEM4ATHT477, kexkda=
FLASH .

Image-ota.bin {5 WIFI_IOT (NSPE), iZ%[E 4 r T4,

ST F#, BT IDE THT#HS,, x5 START Rk, iEwT LB U #HEM 1 7iE#E T

T IR USB Zeid NG, T UUE 2 & 3-6. A FI )£ FZ T~ DAPLINK #i .
¥ image-all.bin S, 8% U1t DAPLINK 4%, #tfgse it GD32W51x it ) FLASH k%

5, W3HE HEX X T k.

El 3-6. @& FIRZ)F[IIER

~ IR ETIEREER (3)
FHEEEE (C) FE (D) DAPLINK (E:)
iR |
] 39.8 GB EIE, £ 118 GB Wy gos GB T, £ 931 GB W 63.9 MB TR, 3£ 63.9 MB
E#H ERH

EEH (MBL_NS+WIFI_IOT) F#EIhE, 1R 0T HE, #% N R L Reset §, 7]
UER L 3-7. TEGEE. MBERBRY, EEKELEE, FiehREH.
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4.1.

K 3-7. TEEIHER

GIGA DEVICE

MBL: Boot from Image ©.

SDK first message for GDM32W51x

SDK git revision: v1.8.1-1-g59fcaae3-59fcaae3d82d9aa8
SDK version: V1.0.1

SDK build date: 2022/02/28 12:09:00

System reset mode: pin,

System clock is 180000000

WiFi SW init OK.

WiFi RF init OK.

WiFi BB config OK.

WiFi RF calibration OK.

WiFi MAC address: 76:ba:ed:1c:cb:47
wifi netlink: device opened!

Fatfs: mount succeed

#

KEIL TF&

REWA P KEIL F 473%F1E 1 SDK.

TA24HHH MBL_NS / WIFI_IOT ixXFATA24LA. WIFI_IOT 434 WiFi Btk MEoRsh & B
FARERAE, MBL_NS FE 475t WA WIFIL_IOT [ (—AN R uiE e, —AS AT s

R — AN IERA IS T

TE4A

AT AE KEIL 889%iR 5 GD32W51x, T LRERTiE 223 H 3¢ GD32W51x_Addon / KEIL R

GigaDevice.GD32W51x_DFP_1.x.x.pack.

M GD32W51x_RELEASE # H 3% F# %] MultiProject NS.uvmpw, X di{#i ] KEIL T JF TAE

z2la], A& 4-1. KEIL .24 2375

18
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& 4-1. KEIL TR4ARH

3 gdm32
& cmsis
E-*t Project: Project WIFIIOT
Eg Project_Freertos

"mbl uart.h”

"mbl flash.h"

K2 D\workA TRV GDM32120{_ALL_1N\GD32W51x RELEASE\MBL\project\KEIL\Project MBL_NS.uvprojx - y... — O >
File Edit View Project Flash Debug Peripherals Tools 3SVCS  Window Help
IFLEEIRET Y | | @ | == 1= 1| B mps JRe|d
& @~ 00| ¥ rarget coms2 SEIE R B -
Praject L % | ] mbl_ns.c v
=8 WorkSpace = 1 "gd32w51x.h" ol
S5 Target GDM32 3 "mbl region.h"
< bootload 4 3 "mbl_ image.h”
I J bootloader 5 — nn
g
7
8

8 typedef woid (*img fptr t) (void):
10 int32_t mkl err process = ERR PROCESS_ENDLESS_LOOP;

L Alicleud 11 int32_t wbl trace level = MBL WARN;

[ Application 1z

@08 Armdsp 13 #if defined(_ ARM ARCH 8M MATN )} || defined(_ARM AR
_ 14 /* Macros to pick linker symbols */

o Bsp 15 #if defined ( ICCARM )

d Common 16

4 Demo 17

[d Freertos ig sHbern

i Library 20 ¢ * CC_ARM or _ GNUC__ */

E-Ld Lwip 21 # REGICN(a, b, c) a#ibiic

#-[d Mbedtls 22 # REGION NAME (2, b, c) REGION(a, b, c)

£3 Peripherals 23 #d REGION_DECLARE (a, b, c) extern uint32_t REGIO
- = 24 REGION DECLARE (Tmage3$$, ARM LIB STACKHEAP, SSZISSBase

Wit 25 $endif /+  ICCARM _ */
& cMmsis 26 $endif

~ 27 ¥
EProject Books | 1} Func..| [ Temp.., < >
.

4.2. THEREE

4.2.1. Deviceit #%

GD32W515 & £ #kik$, W KEIL Options->Device 7 [fi, % 3:4f PACK 2 Gt fEE 5,
1 & 4-2. KEIL %77 Device B EFT~. FATERINIE 2L GD32W515PIQ6, 2M SIP FLASH,
448K SRAM.

A SRAE A HAb R, R R EEREE T,
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GigaDevice
B 4-2. KEIL %31 Device T TH
Options for Target 'Target_GDM32' X
Device I'Iarzet | Dutput | Listing | User | C/C++ (ACE) | Asm | Linker | Debug | Utilities |
|5|3+t'f\'are Packs j
Vendor:  GigaDevice (- Software Pack
Device: GDI2W515PIQ6 Pack: |GigaDevice GD32W51x_DFP.1.0.2
Toolset: ARM URL: http://=d32meu. com/data/documents/ps
Search: |
@ “% ARMvE-M Mainline ;' GD32 is a new 32+bit high peformance, low power consumption ~
¢ G . universal microcontroller family powered by the ARM Cortex-M33
B GigaDevice RISC core which targeted at various MCU application areas.
=% GD32W51x Series GD32 family integrates features to simplify system design and provide
“3 customers wide range of comprehensive and superior cost effective
B GD32ws515 MCU portfolios with proven technology and great innovation.
81 GD32W515P0Q6 GD32 family includes entry line, perfformance line and connectivity
line cumently.
a
@ GDa2W515TGQ6 GD32W515 - ARM Cortex-M33 Core
Frequency up to 180 MHz
& GD32w515TIQ6 Single-cycle multiplier and hardware divider
Memories
4 | » It provides up to 1024KB or 2048 KB embedded Flash memory o,
0K | Cancel Defaults Help |
b \,
4.2.2. ARSI E

2 EVAL TR, S E R GD-LINK, 5{# START JF&MK, &M E N DAPLINK,
Debug T 1) X 2 #5248 “CMSIS-DAP ARMv8-M Debugger”. #15& JLINK #iik#k
“J-LINK / J-TRACE Cortex”. 11/ 4-3. KEIL #37 Debuq & &7~

& 4-3. KEIL %7 Debug J &

K3 Options for Target ‘Target GDM32'

Device | Target | Output | Listing | User
€ Use Smulator

xith restrictions  Settngs || @ Use: [JUNK/J-TRACE Cotex

| Linker Debug |utilities|
| Secnoal

| C/ces (AC6) | Asa

ULINKpius D

™ Wam # outdated Executable is loaded

L SLlek Sow v o JUNK 7 S TRACE Contex
ULINK Pro ARMv8-M Debugger
W Load Applcation at Statup ¥ Runto man) I Load ULINK2/ME ARMvEM Det
Intiakzation Fle Intiakzatid CMSIS-DAP ARMvE-M
I —J wbl_ns \Models ARMvE-M D _J Edt l
Restore Debug Session Settings Restore Debug Session Seftings

¥ Breakports M Toolbox ¥ Breakports M Toobbox

¥ Watch Windows 8 Performance Analyzer M Watch Windows

¥ Memory Display V' System Viewer M Memory Display V¥ System Viewer
CPUDLL Parameter. Driver DLL. Parameter.
[ | [SARMVBM DLL [-MPU
Dialog DLL Parameter Dialog DLL Parameter
[ [ {remoLL [pcmza

Manage Component Viewer Description Fles I

[T Wam # outdated Executable is loaded

o

I Cancel | Defaults ]

Help

7f KEIL T HmERA#E O AR B 4F T Debugger MH5615E, FHEIERMIE JLINK S — g 5

% SW. {# ] JLINK Debugger, %#: GD32W515 :ith 1, fEFA £ & 4-4. KEIL #77 JLINK
Settings Debug &7~ LT .

20
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A 4-4. KEIL #£31 JLINK Settings Debug 1T T

Cortex JLink/JTrace Target Driver Setup *

Debug |Trace | Flash Downloadl

~J-Link / J-Trace Adapter————————— - SW Device
SN: - IDCODE Device Name ove
s TLink SWDI| @ 0x0BE12477  ARM CoreSight SW-DP il
HW Va40 4l :| V6.48b M

FW : IJ-Link V9 compiled May 17 .

Port: Max {* Autornatic Detection 1D CODE: I

ISW j |3 MHz j ¢ Manual Configuration Bt Mmmes I

IR len: I

Auto Clkl Add Delete | Update

Connect & Reset Options Cache Options Download Options

Connect: INormal 'l Reset: INormal 'l [~ Cache Code [~ Verify Code Download

¥ Reset after Connect [~ Cache Memary [~ Download to Flash

— Interface TCP/IP Misc
MNetwork Settings
* USB " TCP/IP :
IP-Addres: Port (Auto: Autodetect JLink Info |
Scan | I 1927 .0 . 0 . 1 : I 0
Ping | JLink Cmd |
State: ready

m= | oms | wmEe |

Wik Y 1 Device, Debugger Settings 75 28 ¥fic & . ¢ IEHi1) Debugger 2 5, %
¥ FLASH F#&is, /& 4-5. KEIL #J Flash Download FEfi7r. Ei “RAM for
Algorithm” X B [#] “Size” FE KA 0x2000.

21
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4.3.

& 4-5. KEIL #%&3% Flash Download Ti &

Cortex JLink/JTrace Target Driver Setup

Debugl Trace Flash Download |

~ Download Function
Logp © Erase Full Chip @ Program
“ @ Erase Sectors [V Verify
" DonotErase [~ Reset and Run

~ RAM for Algorithm

Start: |0xzooooooo

Size: I0x2000

Programming Algorithm

— e [ a

d

Add Flash Programming Algorithm X
|_Description |_RashSize | Device Type | Origin LA
GD32W515_Nsecure_Hash 2M On-chip Flash Device Family Package
GD32W515_Secure_Flash M On<hip Flash  Device Family Package
A2FxxxM3 128kB Fash 128 On<hip Flash ~ MDK Core
A2FxxxM3 256k B Flash 256k On-<hip Flash ~ MDK Core
A2FxxxM3 512kB Fash 512 On-<hip Flash ~ MDK Core
ADuCRF101 128kB Flash 128 On-<hip Flash ~ MDK Core
ADuCM360 128kB Aash 128 On-<hip Flash ~ MDK Core
—| | AM29x128 Flash 16M Ext. Flash 16bit  MDK Core —
ATSAM3N 128«B Fash 128 On-<hip Flash ~ MDK Core
ATSAM3N 16kB Flash 16k On-<hip Flash ~ MDK Core
ATSAM3N 256kB Fash 256k On-<chip Flash ~ MDK Core
ATSAM3N 32kB Fash 3% On-<hip Flash ~ MDK Core
ATSAM3N 64kB Aash 64k On-chip Flash MDK Core
ATSAM3N GPNVM bits 16B On-<hip Flash ~ MDK Core
ATSAM3S 128kB HAash 128 On-chip Flash MDK Core
ATSAM3S 256kB Fash 256k On-<chip Flash ~ MDK Core v
C:\Keil_v5\ARM\PACK\GigaDevice\GD32W51x_DFP\1.0.2\Aash\GD32W515_NS.FLM
Add I Cancel
BE Bl S FR(A)

9 PE

B G

WRBEGRIEEA TR, FEMIMNZ TREZERNYSANES TE. RS, FEES
Project J5 i 55, fidi “Set as Active Project”, W& 4-6. tJ#2557 TR, SRIG A

EREEN K ¥ AL

22
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B 4-6. VI¥eET LR

I D:work\TEM\GDM321XX_ALL T\GD32W51x RELEASE\NSPE\Project\WIFI IOT\KEIL\Project WIFI IOT.uvprojx - pVish.. — 0O x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEdd| » @ | | o | 58 & I U | B twoes casla-e o,
@ s @ T ‘ Project_Freertos 2 £\| ﬁ % ’ ‘} @
Project X a B ] mbl_ns.c X
= 33 WorkSpace i "gd3Z2wslx.h" -~
=% Project: Project_MBL_NS "mbl trace.h"
43 Target_GDM32 x Mmbl_region.h"
= b _tl d "mkl image.h"
Ld bootloader % "l sys.nn
1 gdm3z2 "mbl uart.h"
@ cmsis "mbl_flash.h"
5% Project: Project WIFI 10T : det vosa (rimg £ | woi)
= . . . typedef woi img_fptr_t woid) ;
el Project P msetasAdive Project 10int32_t mbl_err process = ERR_PROCESS _ENDLESS
3 Alicloud 111nt32_t mbl_trace_level = MBL_WARN:
i1 Application _ 1z
@53 Armdsp 13 #1f defined(_ ARM ARCH 8M MAIN ) || defined(
S 14 /* Macros to pick linker symbols */
i Bsp 15 #if defined (_ ICCARM )
d Common 16
Ld Demo 17
I Freertos 18
N j 19 v
=] project | €3 Books | {3 Functions | Oy Templates < B4

BRI

WALk E w1, WA 4-7. #EHE Sz, SKIREE Project_ MBL_NS #
Project WIFI_IOT. A “Batch Setup...” " LABHTHL RS ke h], WA 4-8. #HEHE
®&. Project WIFI_IOT 7] LLi%&#: OS N FreeRTOS 5k RT-Thread.

B 4-7. ftEHmIF

2 Dawork\ TEM\GDM321XX_ALL_1\GD32W51x_RELEASE\NSPE\Project\WIFI_IOT\KEIL\Project WIFI_IOT.uvprojx - pVisi.. — O X
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help
1I'3H‘§| o ﬁ5| | |F |_. .f.-'r_E.l'r.l'r:|@fw_lps v;:,—&ﬁ|@v|. )
@ : @ - | %2| Project_Freertos ~ £\| ﬁ % ’
Project 2 Batch Build 78 B v X
=23 Works| £ Batch Rebuild | "gd32w5Lx. h" ~
2% Pro Batch Clean "mbl_trace.h"
=] x "mbl region.h"
B @ D SE e "rrbl:irr.age.'n"
x tmbl_sys.h"
L1 gdm32 "mbl uart.h"
& cMsis - "mbl flash.h"
- beecthoedmEOr
5 Proiect Freert 9 typedef void (*img_ fptr_t) (wvoid):
B3 Project Freerios 10 int32_t mbl err process — ERR_PROCESS ENDLESS
3 Alicloud 11 int32_t mbl_trace_level = MBL WARN:
[ Application b 12
[J Armdsp 13 $if defined(_ ARM ARCH 8M MATN ) || defined(
B 14 /* Macros to pick linker symbols */
-1 Bsp 15 #if defined (_ ICCARM )
d Common 16
1 Demo 17
1 18 extern
L Freertos
. .. j 19 v
&l project | @ Books | {} Functions | ), Templates < 4

23



e ANO079
GD32W51x HiE H K 45 e

GigaDevice
Kl 4-8. EmIFKE

Batch Setup X

Select Project Targets:

- Project_MBL_NS Build

H [# Target_GODM32
- Project_WIFI_IOT Rebuild
" Project_Rithread Clean

Select Al

Deselect All

Close

B User Command

£ 4> Project & X 7 User Command, 4 F#ENRIIE, AT
xxx_afterbuild.bat. XA FE S M AXF SCPEFREREUE R BIN R E M, anif 2
nspe_afterbuild.bat, &2 Z—1FF 1, B 2K mbl_ns.bin 1 nspe.bin HATHHHEAT
image_all.bin,

4.4, T

BB ERE T R . BB R BRI, W& 4-9. KEIL #5:R4 85 .
K 4-9. KEIL 345558

Erase Done.

Programming Done.

Verify OK.

Flash Load finished at 1l6:22:5¢

4.5. PR

LIl GE g

VIR ATIE T Ew# “Initialization File”, B xxx.ini X1, R Eszoles TR, T2
ZANTRER) AXF S0 LOAD #E%, 2L GD32W51x_RELEASE / MBL / project / KEIL /
mbl_ns.ini, 14 4-10. AR .
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& 4-10. WRFIMHNSCH

KA DAwork\TFM\GDM321XX_ALL_1\GD32W51x_RELEASE\MBL\project\KEIL\Project_MBL_NS.uvprajx - pVision O X
Eile Edit View Project Flash Debug Peripherals Iools SVCS Window Help
=2=N- B9 |p | U2 15 | B fwips VR Q- o =R
B @00 W Targetcomaz IR
Project 2@ (] mbi_ns.ini Tx
A workspace o 1LOAD "mbl_ns\\Objects\\mbl-ns.axf" incremental
oA 2 LOAD "..\\. AN ANSPEV\Project\\WIFI_IOT\\KEIL\\wifi iot\\cutput\\nspe.axf" incremental
E-4s5 Target GDM32 3
[ bootloader :|“ESET
L gdm32
& cmsis
=% Project: Project_WIFI_IOT
=155 Project_Freertos
I Alicloud
|-
Eer.. |[€¥o... | {}Fu. [04Te.. < >
Build Output 1H
J-LINK / J-TRACE Cortex

R

PLEHESIF 2 5, s Ebs R, 5 WSEE “Debug”

-> “Start / Stop Debug Session”

AT AT e BB R T, W & 4-11. KEIL JiE R ETTR -

E 4-11. KEIL {8 A

K3 DAwork\TFNM\GDM321XX_ALL_1\GD32W51x_RELEASE\MBL\project\KEIL\Project_MBL_NS.uvprojx - pVision - m} X
Eile Edit Miew Project Flash Debug Peripherals Tools 35VCS Window Help
NE @ $ ad] | | | = =/ | @ s Jae|a- e o &
BEO| BTN DR BEnP- O 2-8-3- 8- %
Project A E Disassembly N x|
=28 WorkSpace - 181: LIR RO, =SystemInit ~
= \)[g | c>0x080001EC 4807 LDR 0, [pc, #28] ; BOx0800020C
- 182: ELX RO
Bl Target GDM32 0x0S0001EE 4780 BLX z0
3 bootloader 183: LDR RO, = main
[ gdm32 0x080001F0 4807 LDR 0, [pc, #28] ; BOx08000210
‘ CMSIS 184: BX RO
. 185: ENDP
% Project: Project_ WIFI_IOT lg6: v
-4 Project_Freertos < >
1 Alicloud
X
. Application ] mblstartup_gdm32:s M
[3 Armdsp - 176 ;/* reset Handler *, B
- 177 Reset_Handler FROC
L Bep 178 EXPORT Reset_Handler [WEAXK]
I Common 178 IMPORT SystemInit
1 Demo 180 IMPORT _ main
4 Freertos B> 181 LDR =SystemInit
7 182 BLY
1 Library ~| 183 LDR , = main v
=] Project | = re < L)
Command o E call stack = Locals b x|
* JLink Info: Reset: Halt core after reset via DEMCR. * | e Location/Value Type
* JLink Info: Reset: Reset device via ATRCR.SYSRESETR Y
< > % Reset Handler 000000000 woid f() e
> < | »
AS5IGH BreakDisable BreakEnable BreakKill BreakList | L’;‘_‘]Call Stack + Locals y 1
Converts each selected comment to normal text J-LINK / J-TRACE Corte
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5.

5.1.

5.2.

IAR T8

AEHABIFILE IAR T 214K SDK.

T4 MBL_NS A1 WIFI_IOT iX# A TR K. WIFI_IOT 44 WiFi Bk, 4MsIRa) &
MR 4E, MBL_NS EE 737 WA WIFI_IOT [ (—A 4 arE e, —AS AT )5
) HEFE—AIEREAT.

THE4A

M GD32W51x_RELEASE # H 3% Tk % MultiProject_NS.eww, X{diTJF IAR TAEZS[E],
& 5-1. IAR TR .

WA 4L 22347 IAR_GD32W51x_ADDON_1.x.x.exe.

K 5-1. IAR TE4A

© MultiPraject NS - IAR Embedded Warkbench IDE - Arm 8.32.1

Window Help

File Edit View Project Simulator Tools

Files
B O MultiFroject_NS

m=k [Project MBLN..| v | |

| H hootloader

| M gdm32

| M Output

Lo @ Project_WIF_IOT-.. v
 Alicloud

M Application .

M Armdsp

M Bsp

M Comman

M Demo

M Freeros

M Library

B Lwip

M tbedtls

M Peripherals

i v
[Overview Froject MBL_NS | Proisct Wil <]+ |

Build v o x
Messages ke
< > v

Build | Debug Log

Ready Errors 1, Warnings 0

THERE

IAR Project RCE, FEAKBILE “Options...” Xfififerd, WEITFCIRAM IAR L. 35
Device 1E#E. it SCHRESE . JiFib i, BEHEI%k I LA K T 30 ik 10045 55

A A RET R 22 Device d A AAAC E -
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5.2.1. Deviceit

GD32W515 5 £ #i%k#%, W IAR Options -> General Options -> Target i, 34T

Addon Z JGitReE 2], & 5-2. IAR 2T Target B AN~ . FRATERINIEEERZ GD32W515xI,
2M SIP FLASH, 448K SRAM.

RS R AR, X T E R R
F 5-2. IAR £ Target T

Options for node "Project MBL_NS" Aoaoobevices
ARM
Axell
Broadcom
Cirrus
Cypress
Runtime Checking Epson
C/C++ Compiler Library Options 2 MISRA-C:2004 MISRA-
Assembler Target Output Library Configuration Library C Faraday
Output Converter Fujitsu D
Custom Build i
Build Actions GD GD32W515x0
Linker ©Care Cortex-M33 - HDSC GD GD32W515x%0_TZ
Debugger <D CDIZWs 15 = Hilscher GD GD32W515xG
Simulator i x|
oo ® Device Holtek GD GD32W515xG_TZ
QMSIS DAP © CMSIS-Pack None Infineon GD GD32W515xI
OB Sener Lapis GD GD32W51541 TZ
Ljet/JTAGjet ) -
J-Link/J-Trace Endian mode Floating point settings Linear v
T Stellaris Litte Lo iy
Nu-Link - FPU VFPV5 single precision .
PE micro Big Mediatek
ST-LINK BE32 D registers 16 B Microchip
Third-Party Driver = Micronas
TI MSP-FET BES - _
TIXDS Microsemi
TrustZone MindMotion
[ DSP Extension o .
Mode [Secure MitsubishiElectric
Advanced SIMD (NEON) NetSilicon
NordicSemi
K. Cancel Nuvoton
NXP

5.2.2. TR E

W EVAL FFRMR, EFRE GD-LINK, 23 START FFARMR, &#F##E I DAPLINK,
Debugger Setup T f) Driver # 2i% 5 “CMSIS-DAP”, Wi & JLINK #tit# “J-LINK / J-
TRACE”, 11/ 5-3. IAR #J% Debugger H 7 -
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5.3.

A 5-3. IAR #%£3 Debugger T H

Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDB Server
1-et/ITAGjet
J-Link/}-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Options for node "Project_MBL_NS"

Setup Download Images

Driver

CMSIS DAP 2

Simulator
CADI
GDB Server
I-jet/JTAGjet
J-Link/)-Trace

TI Stellaris
Nu-Link

PE micro

ST-LINK
Third-Party Driver
TI MSP-FET

TI XDS

Extra Options  Multicore

CRunto

main

Factary Settings

Plugins

\debuggen\GD\GD32W515x1.ddf

Cancel

o PE

m it

G P A T AEAHRE Project b aidi AL #E “Make” RIFT . WURTGE &I EF g, LA
£ “Rebuild All”, 114 5-4. IAR Z7 17 -
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& 5-4. IAR 4%

© MultiProject NS - 1AR Embedded Workbench 1DE - Arm 8.32.1 - O =

File Edit Wiew Projet Simulator Tools ‘Window Help
it B-A-AR N TN

Files

2 O Mu tiFraject_MNSs

21 @ Project_MBL_NS-.. v

—& W bootloader

@ Wl gdm32

L@ & Output
. r—

—3 M Alicloud

—& W Applicat

@ i Amncisp [ Make S

Compile

@ ECommor bl Al
—8 -_ Demo
—@ W Freertos Clean
-~ W Librery 2 i
! C-STAT Static A *
W Lwip i
@ i Mbedils Stop Build
—& b Peripher
@ Wil Add ’
& i Output
utpu Remaove
I Dverdew  Project_W Rename...
Euild Version Control System » —
A~ A
Messages Open Containing Folder... V
< I ; -
File Properties.., -
Build Debuglog
Set as Acti
Make the selected proj. a3 Actve Emrors 1, Warnings 0

B R

HEE G R 75 BT W B, SR “Project”, £ FHEH kS “Batch build...”,

2:iii ! “Batch Build” Xfi%HE, W& 5-5. IAR #E4FERE, Hili “New” 25, #
“Edit Batch Build” XFi54HE, K45 Project it FI4HE, 'S I “Name” J5 i “OK”,

[ %] “Batch Build” XfifHE, &8 “All”, S “Make”, & Ik4 % Project_MBL,

Project WIFI_IOT.
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K 5-5. IAR #t B F R E

@ MultiProject NS - IAR Embadded Workbench IDE - Arm 8.32.1 — O *

File Edit View Project Simulator Tools Window Help
DoE@ = XEE S5 C 1< Q> 5

“ Batch Build
| Project_MBL_NG - GDM32

FECB 0[O B8 -=

Batches:

Files
B ClkultiProject_NS Mew.
|2 @ Project_MBL_N... -

Edit Batch Build

M Alicloud
i Application
 Armdsp Al
H Bsp
 Common
M Dema Make
M Freertns
M Library —
W Lwip

i Mbedtls

H Peripherals

i W
laerview Project_MBL_MNS F‘miect_W'II,TI>—|

Mame

Build

LConfigurations to build

Project_MBL_MS - GDM32
Project_WIFL_IOT - Freertos

Available configurations

ES e
Iy [ESR s
- w

Build
! ‘ [Drag to order|

hMessages &

Build DebugLog

Ready Errors 1, Warnings 0

B Build Actions

£/~ Project FH P AT LA H 52 X “Build Actions”, L&/ 5-6. IAR Build Actions. H fifiA
Project #iE 3L T “Pre-build command line” 1 “Post-build command line”, 45l 7E %
PEHTAIZ PG AT - Xxx_prebuild.bat F=Ey T 581 ICF SO T 12 A0 A bl 13 10 8K
Xxx_afterbuild.bat X AMEIA =22 Wit AXF SCHFrP2EUAE S BIN A U 4F, a2
nspe_afterbuild.bat, &2 Zf—4FHE, #ZK mbl_ns.bin 1 nspe.bin #4715 2
image_all.bin.
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5.4.

K 5-6. IAR Build Actions

Options for node "Project MBL_NS"

Categony:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
1-jet/TTAGjet
J-Link/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TI XDS

Build Actions Configuration

Pre-build command line:

$PROJ_DIR$\mbl_prebuild.bat NTZ $PROJ_DIRS "$TOOLKIT_DIR$"

Post-build command line:

$PROJ DIR$\.\mbl afterbuild.bat $TARGET DIR$ STARGET BNAMES

Cancel

T

AT LM “Project” -> “Download active application” H4% F#.
NI IER ke H B0 & 5-7. IAR SER LSRN .

&l 5-7. IAR BEF4 R

IAR Debug Log % 1+ &

Reset Halt core after resetvia DEMCRVC_CORERESET.
Reset Reset device via AIRCR.SYSRESETREQ.
Hardware reset with strategy 0 was performed

Initial resetwas performed
992 bytes downloaded (12.42 Kintes/sec)
Loaded debugee: C\Program Files (xBE)\AR Systems\Embedded Workbench 8.2\arm\configiflashloadenGD\FlashGD32W515xIRAMA48K out
Targetreset

Unloaded macra file: C\Program Files (x86)JAR Systems\Embedded Workbench 8 2\arm\config\flashloader\GD\FlashGD32W515x.mac
Downloaded DAWorki20214GD 32Wh1x_RELEASE V1.0, 1\MBL\projechAR\MBL-NS\Exeymbl-ns.aod to flash memaony.
12603 bytes downloaded into FLASH (7.36 Kindes/sec)

AR Embedded Workbench 8.32.1 (C\Program Files (xB6)JAR Systems\Embedded Workbench 8.2\armibiniarmproc.dil)

5.5.

R

Bt

mili “Debug without Downloading” %4, FiHH, W.4& 5-8. IAR i HIF & 5-9.

IAR JFag ist. 2 Ja il LT a8 il 1.
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K 5-8. IAR EiRIE4

e MultiProject_NS_release - AR Embedded Workbench IDE - Arm 8.32.1 - O =
Flle Edit View Projeck Simulator Tools Window Help
o ERe = XD C Q> %eE > 3 Re-=0[]: con
Workspace * 0 X | mainc x »  Debug without Downloading -
e _ Start the debugger withaut fia
5 S <A i (I downloading the application
Fil B . Al B .
1es o \file main.c
B FMultiProject_NS_rele... \brief Msin function for GD3I2WSix Wifi SDK

@ Froject_MBL_MNS- .. «
=¥ 1Project WIFI_IO_| v | | \version 2020-08-30, V1.0.0, firmrare for GD3ZFSix

H= = Alicloud Losy
B B Application L]
B Armdsp =
= W Bsp Copyright (c) 2020, GigaDevice Semiconductor Inc.
= 8 Commaon
L@ & Demo Redistribution and use in source and binary forms, with or without mo
|-@ o Freenos are permitted providsd that the following conditions are met:
—
z :tl.:::w 1. Redistributicns of source code must retain the shove copyright not
= list of conditions and the follewing disclaimer.
= & Mbectls Lo - - ;

2. Redistributio in binary form mi

reproduce the abowve copyright .

= & Peripherals

—=— bt this list of copditions and the following disclaimer in the docums
lm Project MBL_NS | Project Wil Ty < e > v
Debug Log v O X

Log
Fri Jul 16, 2021 10:29:52: 1AR Embedded Warkbench 8.32.1 (DAFragram Filesh AR Systems\Embedded Workbench B 2ammibink
armproc.oll)
Build | Debug Log
Start the debugger without downloading the application Ln 1, Col1
V)
& 5-9. IAR FF AR
© MultiProject NS - IAR Embedded Workbench IDE - Arm 8.32,1 - [m} X
File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help
MO ER@ = XKE3 OC < Q>8P >N BB = ©CO.
E 2 T TS LN - IR
‘Workspace * 3 X | mainc* x w | Disassembly
Project_WIFI_IOT - Freettos - FU Goto | v| Memary
X Bl ##r A .
Files - B \File  main.c Disassembly L
B CIMultiProject_NS \brief Main function for GD3ZWS1x NxE0Re3dd: 0=00000000
£ @ Project_MBL_ v Ox806e3dd: 0=x0806690d4
| @ @ kootioader \version 2020-08-30, V1.0.0, firmwa 0z806e3ds: 0=00000001
\ i gdm32 L #y 0=80623e0: 0=x00000004
| H Output OxB06e3ed: Dx0806637h
£ @ Project_WIFI__ v =g Reset_Handler:
B Alicloud Copyright (c) 2020, GigaDevice Semi =
W Application . ] I=806edsa: 0=4780
-Armdsp Red:s.“.:rzbu‘.::on.and use in source ar 0xB06elec: 0xd4207
-Bsp are permitted provided that the followi 0xB06eles: 0x4780
@ Common \. Redistributi £ souree cod OxB06e3f0: 0O=x4802
@ Demo e o 0xB0623£2: 0=4700

— o list o tions and th 11, )

Freeros 2. Redistributions in binary form m OxB06e3fd: Ox08026895

— 2. v
Owerview Prniect_MBL_NSl Projec) « [+ € > vl e A mAs Arn A Hnnrnﬂ|—1)

Debug Log w 0 X

Log ~
Fri Jul 18, 2021 10:06:19: Trace: EThdwd notfound, so trying EThw3 for Cortex-k33 core INFO: 3W0O trace mode is not supported byt
Fri Jul 18, 2021 10:06:19: MuliCaore: Synchronous core execution DISABLED.

A\ Fridul 16, 2027 10:06:19: There were 3 warnings during the initialization of the debugging session.
Fri Jul 18, 2021 10:06:52: LowlLewvelReset(software, delay 200)
Fri 1R 21021 10NRR3 Tameat resat v

Build  Debug Log
Ready Ln 8, Col4

L2 XSl

R T EEE Project iR, 7 E7E “Debugger” -> “Images” T, ¥ F—Bba&HAE
BHsH SCtE, *axf 8t out, HET “Path” fEd, “Offset” 35 0, 4%k “Debug info

32




©

GigaDevice

ANO079
GD32W51x HiE H K 45 e

only”, 41/475-10. IAR Z& &7
& 5-10. IAR L& B IR

Options for node "Project MBL_NS"

Category:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup Download Images
Assembler

Output Converter Download extra image
Custom Build

Extra Options Multicore Plugins

Build Actions Path: |I\..\NSPE\Project\WlFl_lDT\IAR\Nspe\ExE\nspe.aﬂ

Linker

Offset: |:|
Simulator

CALI
CMSIS DAP [1Download extra image
GLEB Server
I-et/TTAGIet
Jink{1-Trace

TI Stellaris
Mu-Link

PE micro

ST-LIMK
Third-Party Driver
TI MSP-FET
TIXD5

[ Download extra image

Debug info only

Debug info only

Debug info only

Factory Settings

Carcel
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GigaDevice
6. GCC IL#&
KR EHAFUTLE GCC R4 ik Ak SDK.
H AT 3 FF JLINK 838, CMSIS-DAP ZhEEfE5EH
6.1. TEA
{#H cmake + gnu make L EH# 7% SDK, EZH MW Target: WIFL_IOT A1 MBL_NS.
WIFI_IOT .2 WiFi ¥l ZhEIRa) AN R 255% . MBL_NS 241 5 A1 WIFI_IOT
[ A ETEE, — A AT R kAN IR s .
6.2. IRiE
JFJE Windows v 4% 1, i ANEAL ] PowerShell. #k A GD32W51x_RELEASE H3%, #47T
DL R4
B 6% cmake 7 H 3¢
- mkdir cmake_build
m kA cmake fH 3
- cd cmake_build
B 4T cmake @4, E7F Makefile;
- cmake -G "Unix Makefiles" -DCMAKE_TOOLCHAIN_FILE:PATH = ./ scripts / cmake
/ toolchain.cmake
B 4T make @4, ik
- make 4
L ESE, B4 58k gec_build_ns.bat, XUiHs1T )5 AT PSS AR — K G 1%
B R HFEEYIE nspe, #EA cmake_build B 3247 :
- make nspe -j
B R A FEE P mbl, A\ cmake_build H3kiz47:
- make mbl-ns -j
6.3. T

JFiE windows 4% H, EAZEA PowerShell. # A\ GD32W51x_RELEASE H3%, #UT
DA 4

B gcc_download_ns.bat JLINK

2 H 3% ] JLINK F#; scripts / images / image-all.bin.
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6.4. PE

6.4.1. J531GDB server

A RAE ] T B2 GDB + JLink, 1584 Jlink i3 1E % .

M 2T
B O HOME #3558, HEVChAF H3, W C:/Users/leo, VW4 6-1. £/ HOME
HEZEIR;
& 6-1. £ HOME F T E
lea FIFFPZEU)
=E =]
ChocolateylastPathUpdate  132562784728805480
MOZ PLUGIN_PATH CA\Program Files (x86)\Foxit Software\Foxit Reader\plugins),
NO_XILINX_DATA_LICENSE HIDDEN
OneDrive Ch\Users\lec\OneDrive
Path C\Program Files (xB6)4GNU Arm Embedded Toolchain\@ 202...
TEMP CA\Users\lec\AppData\Local\Temp
TMP Ch\Users\lec\AppData\Local\Temp
BREE(N)... RE(E). k(D)
EHTE(S)
=B B &)
Chocolateylnstall CAProgramData\chocolatey
ComSpec CAWINDOWS\system32cmd.exe
DriverData CAWindows\System32\Drivers\DriverData
HOME ChUsers\lea
NUMBER_OF PROCESSORS 16
OPENSSL CONF CHOpenSSL-Wingd\bin\openssl.cfg
0s Windows_INT v
FEE(W)... w==()... k(L)
W= Bl

m £ HOME ZF&fig H, AfFldA C :/ Users / leo, z.gdbinit SCfF, W& N: set
auto-load safe-path /.

THG IR R »

® )33 JLink Server, XUifi JLink Kz %3H T, MEEW A 6-2. /37 JLINK GDB
Server fii7n, R OK 444,
- C:/ Program Files (x86) / SEGGER / JLink / JLinkGDBServer.exe
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6.4.2.

K 6-2. 2% JLINK GDB Server

B SEGGER J-Link GDB Server V6.48b Canfig

Cormection to J-Link

(®) VUSE [[]5erial He.

() TCE/IF

Target device

Cortex—M33

Little Endian -

Target interface

WD -

Speed Mizc. =ettings
O Auto Selection

D Init registers
() ndaptive clockins

@ Fixed 4000 + kHz i Localbost enly

Command line option

—zelect USE —device CortexM33 —endian little —1f
SWD —speed 4000 —moir LocalhostOndlw

0K Cancel

J&521GDB Client;#4T &

Ja % GDB server 5ei2 5, #iAl LM#EH GDB client 3471 1. %4 E 5h windows i 4 &
1, #EA GD32W51x_RELEASE / NSPE / Project / WIFI_IOT / GCC H 3%, #iAfir4 gdb,

V£ 0. & 6-3. GDB 1§ & 177

B arm-none-eabi-gdb output / bin / nspe.axf
B BROREIERT, HRFEFETE Reset_Handler
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& 6-3. GDB i & O

B C\Windows\Sy

bi-gdb output\bin\nspe.axt - 0 X

X, BT LA A gdb ar ST R . LR RE &5 %, A 6-4. BHwmSh
N, BARIESEE T RY: https:/www.gnu.org/software/gdb/documentation/.

& 6-4. H A4

zzemble S iCH ]
ble fr Es y .28 5

1 function
1 linenumber
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GigaDevice
7. H 0L 5]
7.1. DAPLINK #iR 5

£ START FFEMR, Wi IURGER RSN “mbedSerialPort (COMx) ”, 41 Windows 7 &
PARRSUAS, D035 22245 Mbed H H13KZ) .

B NHIKE)
- hitps://os.mbed.com/media/downloads/drivers/mbedWinSerial 16466.exe
m
- Xidiig4T mbedWinSerial_16466.exe, fiili “Install”, & 7-1. Mbed & O35)%
#, wRNIE, il “Finish”

B 7-1. Mbed & [IKEh 238

mbed (x64)

This application will install the mbed Serial Port driver.
This may take a few minutes to complete,

Cancel |

- EENIE, WRETIEEE FIH L “mbed Serial Port (COMx) 7, & 7-2. %4
BHRE DI, W& YIRGEES “DAPLINK” £, W& 3-6. Az
BIZ.

E 7-2. 2 EEBEOFR

o EEEEs - O b4
B #BEEw =EENM EEH
e T EH HRB
G FIEEEIE -
= FTENEAE
v @ B0 (CoM#LPT)
f mbed Serial Port (COM3)
e
O B
[ &=
0 =75
v BV EfheE
§i WebUSB: CMSIS-DAP
i AMEFEAEE

B s
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7.2

KEIL JLINK #&if CM33

BIEN T, MDK5.25 A2 A JLINK iX ARM CM33. H{FHE(EH JLINK i ARM
CM33 i, #HsE KEIL T H TREET Debug Wi, W& 7-3. KEILDEBUG #4, fik
PERRAS — i, BARNESE JLINK RS L, W75 2& C o/ Keil_v5 / TOOLS.INI 3¢

G

& 7-3. KEILDEBUG %

K Options for Target ‘Target GDM32'

Device ] Target ] Output l Listing] User

" Use Simulator
[~ Limit Speed to Real-Time

[V Load Application at Startup

Initialization File:

[V Run to main()

ol e |

Restore Debug Session Settings
[v Breakpoints v Toolbox
[V Watch Windows & Peformance Analyzer

[+ Memary Display [v System Viewer

| cices (ac8) | Asm

with restrictions  Settings {¢ Use: |J-LINK!J-TRACE Cortex

| Lirker Debug |utilities|

j Settings |

ULINKplus Debugger

J-LINK / J-TRACE Cortex
[ Llo=d ULIMNK Pro ARMv2-M Debugger
ULINKZ/ME ARMv8-M Debugger
Initializatid CMS15-DAP ARMy8-M Debugger

bl ini Models ARMvE-M Debugger

Restore Debug Session Settings
v Breakpaints v Toolbox
¥ Watch Windows

v Memary Display Iv System Viewer

[ Wam f outdated Executable is loaded

CPU DLL: Parameter: Driver DLL: Parameter:
| | SARMVEM.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | |TCM.DLL [pCM33

Manage Component Viewer Description Files ... |

[ Wam if outdated Executable is loaded

= ]|

Cancel

| | Defaults |

7 TOOLS.INI 2+ [ARMADS]/] CPUDLL3 AT# s NF J-LINK [f) TDRVx, LIt
JLINK (3 FF. RA J-LINK PR RARFZA N TDRVA, R4 & 7-4. 750 KEIL ZH4
TOOL Jfi7r, fEXNALEIGIN"TORVA"MIA] . Boelie/m, EHTJT KEIL TR, sinlks
“J-LINK / J-TRACE Cortex” iffiXt ARM CM33 7T .

B 7-4. ¥i0 KEIL 3 TOOL

[ARMADS]

PATH="C:\Reil v5\ARM\"

PATHEL="_\RRMCC\bin\"

DEFAULT ARMCC VERSTON CMO="Unspecifisd: use latest compiler version 5"

DEFAULT ARMCC_VERSION_CMOP="Unspecified: use latest compiler version 5"

[DEFAULT ARMCC_VERSION CM23="Unspecified: use latest compiler version 6"
) nspecified: use latest compiler version 5"

Unspecified: use latest compiler version 6"
nspecified: use latsst compiler version 5"
DEFAULT_ARMCC_VERSION_CM7="Unspecified: use latest compiler version 5"
[DEFAULT ARMCC_VERSION 8C000=""

DEFAULT ARMCC_VERSION_ARM7="Unspecified: use latest compiler version 5"
DEFAULT ARMCC VERSTON ARM9="Unspecified: use latest compilsr version 5"

DEFAULT ARMCC_VERSION_CR4="Unspecifisd: use latest compiler version 5"
|cPUDLLO=SARM. DLL (TDRV17, TDRV18, TDRV19)
JCPUDLL2=SARMCR4 . DLL (TDRV4)

CPUDLL3=SARMVSM. DLL (TDRVZ2, TDRV13, TDRV4, TDRV14, TDRV15, TDRV1E)
B0OK0=8LP\ndk5-getting-started.pdf ("MDE-ARM Getting Started (PDF)",GEN)

7 Unspecified: use latest compiler version 5"
IDEFAULT ARMCC VERSION 50300="Unspecified: use latest compiler version 5"

DEFAULT ARMCC_VERSION OTHER="Unspecified: use latest compiler version €"

(CPUDLL1=SARMCM3. DLL (TDRVOQ, TDRV1, TDRVZ, TDRV3, EDRV4, TDRVS, TDRVE, TDRV7, TDRVE, TDRVY, TDRV10, TDRV11, TDRV12) # Drivers for Cortex-M devices

{ Drivers for ARM7/9 devices

# Drivers for Cortex-R4 devices
f Drivers for ARMvE-M devices
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7.3.

7.4.

7.5.

DAP it F B 474

WRFE EEXT START JFAMR LK) DAP G 34T BT+, AT DZAETT AR E ) Reset %4,
SRJEHEN USB £ L HL, bR si<>E 2] MAINTENANCE #%, W& 7-5. MAINTENANCE #.

I I K gd32wb1x_if_crc_gspibin (i& A T &/ GD32W51x EXT FLASH ) #( #
gd32w51x_if_crc_fme.bin CG& T8 F GD32W51x SIP FLASH) # Dk %, Il a s &isiT
i DAP [E {4, H 3 DAPLINK #.

& 7-5. MAINTENANCE #%

MAINTENANCE (E:)

| 63.0 MB a[H, it 63.9 MB

No image %%

$TE1 ERR: No image to boot (ret =-5) .

BEH: ii—%&51 5 WIFL_IOT Hi4%, MBL id%i% IMAGE iz47 %%, W8S —1 IMAGE Kk
S E W R ARG SR, WSFTEIEE .. a2 3t MBL W\ NBA 7] Bk 147 IMAGE,
ISR

BRI Fesk—iE MBL BT, %esk)E IMAGE IRESIET .

RIS HE SRAM

WA R P B IE AT, DMEERIE S ERE, TUE K EAI#shE] SRAM Bz T.
B KEIL

AT LLTIF GD32W51x_RELEASE / NSPE / Project / WIFI_IOT / KEIL / Project.sct 4%,
7 RW_IRAM2 ix /> Execution Region ", K 7 B2 I ST 550 oR B0 25 . il
- port.o (+RO)

B port.c SCAFIRE SRAM i1 . filH:
- tasks.o (.text.xTaskIncrementTick)

¥ tasks.c H1 ) xTaskincrementTick () BRI SRAM 1517 .

WK I ERB AN, ATAEE T GD32W51x_RELEASE / NSPE / Project / WIFI_IOT
/ KEIL / wifi_iot / Freertos/ List / nspe.map, #4544 £ 2| IE#i i) symbol 44, 1 & 7-6.
NSPE MAP A7 o
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& 7-6. NSPE MAP {4

soc_rx_tasklet 0x20025049 Thumb Code 1770 soc_rx.o (1. soc_rx_tasklet)
soc_send_xframe 0x2002577d Thumb Code 458 soc_tx.o (1. soc_send_xframe)

wlan interrupt rx handler 0x20025a25 Thumb Code 144 soc isr.o(i.wlan interrupt rx handler)
m [ IAR

R TR B — L HUBE SRAM 21T, FILAERREURH N “SECTION_RAM_CODE”,
LR
- BaseType_t xTaskincrementTick (void) SECTION_RAM_CODE

f#H GCC

T LLFT 7 GD32W51x_RELEASE / NSPE / Project / WIFI_IOT / GCC / nspe_gdm32_ns.Id,
2| “.code_to_sram :” iX—17, XBKIETHEEHARILEZIZ1TE SRAM ). Wik
I N, FTROINER S . XSO RS, B

- KEEP ( *port.o* (.text* .rodata*))

Fe KBS port.c SCAFIRHE SRAM I8 4T . il
- KEEP (*tasks.o* (.text.xTasklncrementTick))

5 ¥ tasks.c H1(¥) xTaskincrementTick () B %G SRAM i 47,

41



GigaDevice

ANO079
GD32W51x g T K165

8. R A 7 5B

£ 8-1. JRAHE

%527

BiBA

H39

1.0

B R AT

2022 £ 03 A 25 H
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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 under the intellectual property
laws and treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such
laws and treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. 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.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants) ,
pollution control or hazardous substances management, or other uses where the failure of the device or Product could cause personal
injury, death, property or environmental damage ("Unintended Uses") . Customers shall take any and all actions to ensure using
and selling the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and
customers shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other
liability arising from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it’s
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 Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2022 GigaDevice — All rights reserved
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