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1. WIRFFRIR

1.1. FF &R SEY

1.1.1. EVALFF &R
1-1. EVAL FF BRI E

W515#848
BOOT1/
SWD1JJ#

Reset
Button

= Al EjE+GDLINK
e | :

EVAL FF &R AR AR ALK, AEAFEE T GD32W51x WiFi & F, JERARIZ AL T A2 Mgl
W, . SDIO, 12S, IFRP, TSI %54 . Ef GD32W51x & fy i SIP (System In
aPackage) 7 RE R T FLASH. AT LL%EREAME FLASH, 4] R~ A28,

XEF IR R, W REE ZORIEI A LAR J U3, A AE B FbsiE k.

B (Boot PIN);

filLe O CHEIRD;

#HHE (LOG UART);

PR 0 (GDLINK 33 JLINK);
&5 (Reset Button).

FEFEEMAZE, JLINK SWD CK PIN iR BOOT1 PIN I, YA B, 50
“BOOT1/SWD 13 ” iikig 12 5 BOOT1 I—3k. WSFE Jink ik, NFEEEEkIE
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)2~ 77 SWD #—3%.
1.1.2. STARTH KR
START JF A H AR FIBEZHAH 1,  1BEH #5381 GD32W51x WiFi 5 /7. GD32W51x WiFi it
HIUzk, TILLESENE SIP FLASH 540 FLASH, TTLL%ESE 36 PIN £%a# 56 PIN f
x,
& 1-2. START R iREWE
W5 154848
ELp SETE
Bkl - i
"""" BOOT
PIN
Reset
Button
&+ LOG UART+DAPLINK
X IF R KB, AT REE BT AR I RN 7, B &rE B bt ok .
B 53 (Boot PIN);
B LD CREYED;
B HEHE (LOGUART);
B B0 (DAPLINK 583 JLINK);
B E/5 (ResetButton).
1.2. Ja SR

GD32W51x 1] L FE )\ ROM 53, FLASH J&zhak# SRAM JE3) .
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& H BOOT PIN HEA [ BOOTO F1 BOOT1 #E AR 5| I ik v 1R ahibial, W2 1-1.
/F . EZ T AN IS 2% 30k (GD32W51x_User_Manual ).

F 141, BB
BOOT1 pin &% BOOT1 pin £1{&
BOOTO 5| &= SRAM ROM (LegacyBootloader)
BOOTO 3| B FLASH

1.3. A EO

f T EVAL FF&H, 7T LAE#E GD-LINK B0 JLINK, FF& R 45 GD-LINK ikes, Hazsiy:
YR Mini USB, stafLUEH 1. 23 JLINK SWD #£58, 5] VU PIN 43 51 A+3V3, 10,
CK. GND, % JLINK 17 B28 5|l VCC. SWDIO. SWCLK. GND, £ A& 1-3. J-LINK Z/
B

% T START FF&HMR, A LA+ DAPLINK (% JLINK, FF&HxE % DAPLINK iitse
(GD32F303), W %4z | fyi [ Micro USB, #ifEfdi, DAP B4 T UART i,
I 8 — R USB £, whrl LAsE it i, PRI A H &, JLINK SWD 5] Hi T IUHR PIN 43
#128 AGND. JCLK. JTWS F1W3V3, FIFAFRZEHR ik DU 51 BT J-LINK 47 a8t N 5 |
(4n A& 1-3. J-LINK Z/fFF77) GND. SWCLK. SWDIO il VCC A%, Bl aJ3#i it J-LINK SWD
B 2 e AR ACAY . K 51 JCLK A1 JTWS 5 R 51 BE L Bk e i sz, R n] @it

DAPLINK T # M0, & 1-2. START AR ZH A Eon 1t i DAPLINK 1.

& 1-3. J-LINK |

VCC 1| O O | 2 VCC (opticnan) vec 1l ] [0 |2 vee (optional)
TRST 3| 0 O | 4 GND NU 3| [ [O1]4 onOD
TOI 5| O O | 6 GND NU 5| 7 [O|e GND
™S 7| 00|88 GND swoio 7| [] []|e ono
TCLK 9/ O O | 10 GND swctk 9| [ [ |10 ono
RTCK 11E 0 o | 12 6ND NU 11, [] [ |12 GND
TDO 13| O O | 14 GND SWO 13| ] [ |14 GNOD
RESET 15| O O | 16 GND RESEY 151 O (O |re ono
NIC 17| O O | 18 GND Ne 17| [ [ |18 GNO
NC 19| O O | 20 GND NiIC 19| ] [ |20 GNO
JTAG SWD.
1.4, BEEFEHE

il MiniUSB £k 4% EVAL JFR AR, 85 ] MicroUSB £k 144 START JFA MR, PC i
# N T RIRIE & 1-4. 4 DA ENZSHECEIFERE, win] DMERS Dt HE T .
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H1-4. B OEE

Serial Settings

Baudrate:

Data Bits: 8 "

Parity: None "

Stop Bits: 1 -
Open
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2. EBETT RIFE
TEGRIF AR E M 7, TR IR
Huis T A TREFEEA=R, 2052 KEIL. IAR 1 GCC. 1 SDK Xt =FhJT &k T HEAR
O R . =M TESEIK, 7T UMRHET SRR
2.1. Keil MDK5 22 3%

B R
- EMHihl: https/www2.keil.com/mdk5, ik MDK525 K LA EiRA.
- WRFEMETHE MDK4, &7 E K MDKCM5xx.EXE, T #Hill A :
https://www2. keil.com/mdk5/legacy -
R
- AT LR R IAME, KEIL MDKS5 EZ22354E C o/ Keil_v5 H3X T .
B GD32W51x PACK
- PACK X fF £ F SDK N GD32W51x Addon / KEIL X ff % T ,
GigaDevice.GD32W51x_DFP_1.x.x.pack.
- WA, SdHd “Next”, W& 2-1. &% KEIL GD32W51x PACK Jiir. 52K
Ji PACK SCPEml 2353 1 C - /Keil_v5 /ARM / PACK / GigaDevice .

A 2-1. %% KEIL GD32W51x PACK

Pack Unzip: GigaDevice GD32W351x_DFP 1.0.0 >

Welcome to Keil Pack Unzip
Releaze 3/2021

Thiz program installz the Software Pack:

GigaDevice GD32%51x_DFP 1.0.0
GigaDevice GD32515 Series Device Support and Examples

Destination Folder

C:hkeil vERARMYPACKAG IDaD evicetGD 38w 51 _DFFYT.0.0

l . Pack already installed.
% Chck "Mext™" to replace.

Cahcel
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2.2. IAR %3

T
BHMHht: https://www.iar.com/products/architectures/arm.

- VHIEFE 8.32 KU BRRA, DAEE G S R ARM CM33.

&

- ATDLE BRI A, 1AR F3EAE C/Program Files (x86)/ IAR Systems/ Embedded
Workbench 8.2 T

GD32W51x Addon

- Addon fi T SDK W GD32W51x_Addon/IAR X ff k& T
IAR_GD32W51x_ADDON_1.x.x.exe.

- AERER CDUEHER ST, BIERIERER] AR aRE, ik Start )5,
SER R, WA 2-2. Z% IAR GD32W51x Addon fiir .

A 2-2. %% IAR GD32W51x Addon

P sctup GigaDevice GD32W51x Device AddOn Package to 1AR v1.0.0 *

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

ID:\Pngmm Files\IAR Systermns\Embedded Workbench 8.2 Browse |

Realtime Status

1002

TAR Setup has performed all requested operations successfully T Finish Cancel |

2.3. CMAKE+GCC 223

GCC 5, HATEFEE CMAKE F1 MAKE, 1§ GCC Toolchain it 174w 1%

%3 CMAKE

- F#Ehbt: https://cmake.org/download/;

- THIEFE 3.15 KLU ERRA, #iEH cmake-3.20.3-windows-x86_64.
4% MAKE

- F#Mhht: http:/fftp.gnu.org/gnu/make/;

- BUEH make-3.81.

‘%% Toolchain

n
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- N#dhhtk: https:/developer.arm.com/tools-and-software/open-source-softwa
re/developer-tools/gnu-toolchain/gnu-rm/downloads;

- ik gcc-arm-none-eabi-7-2018-g2-update-win32 & UL ERAS, #iUE A gee-
arm-none-eabi-9-2020-q2-update-win32.
B RINE RS
- BB IS, KU NSRRI B RS B PATH . Qi
ez B PRAT, VE A P R AN IR RS ERIE
a) C :/Program Files (x86)/ GnuWin32 / bin
b) C :/Program Files (x86)/ GNU Tools Arm Embedded / 9 2020-g2-update / bin
¢) C :/Program Files / CMake / bin
AR 2RI R JLINK, 75 222038 JLINK B85, W 2.3. 1JLINK Ziap &%, iR f8H GD-LINK
5% DAPLINK, NIf$EH OpenOCD #47 T # A, OpenOCD A% %%s, AT
GD32W51x_Addon / OpenOCD / bin / openocd.exe.
2.3.1. JLINKIR 5 % 3%

TR 0] DLEFAF A JLINK 37 PR R, a0 SEAfE ] JLINK, B g s o
WK 223 JLINK SRS s A UG, AT DA B DL R 795 T #0222 JLINK 3K 5.
B [#JLINK ZRZ)

2

- it A E & : https://www.segger.com/downloads/jlink/#J-
LinkSoftwareAndDocumentationPack

- F# JLink_Windows_\V648b 3z, U4l 2-3. F # JLINK ZKz0F~, %# Windows
V6.48b fiiAs, #RJ5 5 DOWNLOAD, e H K AL iR B2 M Ot B 4% R 3.

2-3. T#; JLINK Z¥3)

hJ-Link Software and Documentation Pack

® All-in-one debugging solution

8 Can be downloaded 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
8 Release Notes V648
- . V6 46k
® More information V6.46]
V6.46i

Click for downloads V6.46h
V6.46g

V6.46f N

Lueaza T
b J-Link Software and Documentation pack for Windows V692 v [2020-12-18] 50,642 KB & DOWNLOAD

B 223 JLINK 3Kz

- il JLink_Windows _V648b.exe %% Jlink IX5l, 3T & 2-4. 2% JLINK ZX50
ISR ok 4b, HAEBEIME. 1WEHIAK JLink.exe % %1t C:/ Program Files
(x86)/ SEGGER/ JLink / JLink.exe-
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K 2-4. %% JLINK IX3)
[3]

1 applications found that can be updated ta V6.48b of the J-Link software:
v Keil MDK-ARM (DLL V.30 in "C:\Keil_vB"4RM\Segger"

Select all Select None

The previous version will be renamed and kept in the same folder, allowing manual "unda”.
In case of doubt, do not replace existing DLL(s)

Select the ones you would like to replace by this version.
“You can always perform this operation at a later time via start menu. o |

B JLINK flash Fesfic B

- NT HAESE GCC FF R, fii A JLINK B3k flash, i5HENKIFH
GD32W51x_RELEASE / scripts / H 3%, i “EH IR 1217 setup_jlink. bat
XA, et fims Hax T HY FLASH BB AT JLinkDevices.xml £ D&
3| JLink %3¢ H3% C :/ Program Files (x86) / SEGGER / JLink /.

3. FF R A

FEHETFIPRZAT, Je TR SDK PATHRER AU A Wik, anffIEAHREC B SDK, DA% [l
Az L R B

St SDK HEAT 2 AT R 7T AR AN[H [T & L B KEIL/ IAR / GCC 3 FEAHRM 17 155K T il

3.1. SDK $#ATREFA

SDK H&AEMMPATEF EEHHA: — 42 MBLNS (Main Bootloader), —~&
WIFI_IOT CHYSHECE SRy NSPE, 41 5 TrustZone fi g2 FIFRIFISF—E0. &
MERAHHH R SR FLASH 1217, FHZ G, PR MBL_NS [1) Reset_Handler JH3),
SR JE BhEL 2 WIFILIOT EREFET, WA 3-1. /5 30 FiR.

E 31. BaidE

MBL_NS > WIFLIOT

13
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3.2. SDKHL B
3.2.1. Platformfc &
fic & 1F A GD32W51x_RELEASE / config / platform_def.h, %04 7% I, & 3-2. Platform Z7
E.
3-2. Platform FiL &

#define CONFIG_PLATFORM PLATFORM_ASIC_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_32WS515T_START 8

#define PLATFORM_BOARD_32WS515P_EVAL 1

#ifdef CONFIG_PLATFORM_ASIC

#define CONFIG_BOARD PLATFORM_BOARD_32W515P_EVAL
#endif

#define XIP_FLASH_SIP @
#define XIP_FLASH_EXT 1
#define CONFIG_XIP_FLASH XIP_FLASH_SIP

#ifndef CONFIG_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_4aM 1

#define PLATFORM_CRYSTAL CRYSTAL_48M

#if defined(CONFIG_BOARD) &8 (COMFIG_BOARD == PLATFORM BOARD 32W515P EVAL)
#define LOG_UART USARTZ

#else

#define LOG_UART USART1

#endif

#ifdef CONFIG_PLATFORM_FPGA

#define RFAD_SPI SPIO

#endif

#define TOTAL_SRAM_SIZE (448 = 1824)

#define CONFIG_HW_SECURITY_ENGINE

B QU EVAL PRI, TEIG R

- #define CONFIG_BOARD PLATFORM_BOARD_32W515P_EVAL
B R E START kb, il
- #define CONFIG_BOARD PLATFORM_BOARD_32W515T_START

14
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B R ENE SIPFLASH, 5L
- #define CONFIG_XIP_FLASH XIP_FLASH_SIP
B 4ME EXT FLASH, i6iE+:
- #define CONFIG_XIP_FLASH XIP_FLASH_EXT
B OUREIRESRE 40 MHzZ, 16
- #define PLATFORM_CRYSTAL CRYSTAL_40M
B OUR S IRESRE 26 MHzZ, 16k
- #define PLATFORM_CRYSTAL CRYSTAL_26M
3.2.2. SRAMAi 7
fic & 1F A GD32W51x_RELEASE / config / config_gdm32_ntz.h. &2t bA R 7€ X, FILL
X AT BATREFE BEMBL b NSPE (5 Ff) SRAM 2513 T MR o X Se(E AR AsHht, FEHhlE
FEZIAFIT KAk
X HLE NSPE #2fs WIFI_IOT $#4{T#2R°Bt, Non-Secure Process Environment (NSPE),
#& Trust Zone i it J5 X} WIFI_IOT $UTH2F Biffir4, 4 Secure Process Environment (FCE
SCAFRE FIR) PROT) AHXS, FoR WIFI_IOT i@ ATEIRZ 23R 5.
FriFE “IKeep unchanged!” [ATANEEIEZEL, 702520 ROM HX S MbedTLS Hiz1T.
A 3-3. SRAM 7 J&
/* SRAM LAYOUT */
#define RE MBL DATA START 0x200 /* !Keep unchanged! */
fdefine RE NSPE DATA START 0x200 /* !For SIP flash! */
FEATTPATFRE P BN B SRAM 25 [aIEL R, FTLAEEE Project WY Linker T[T H[¥) Scatter
File, SRR I%25E X AT PAE xxx_region.h H1k %, 40 nspe_region.h.
3.2.3. FLASHA [/

Jic & 1 GD32W51x_RELEASE / config / config_gdm32_ntz.h. &M LA %25E UAl, AL
X AT BATFERE BE MBL b2 NSPE (51 H) FLASH 2= [AIHE AL R IXU6{E2 s uht, edthhbse
SAEZSCAETFkAb. NSPE [HIfE RN 3.2.2 SRAM 7).

Pk “IKeep unchanged!” ATANBEIEEL, &I 22 THEEAT .
i 3-4. FLASH 5 &

/* FLASH LAYEROUT */

#define RE VTOR ALIGNMENT 0x200 /* !Reep unchanged! */
#define RE_MBL OFFSET 0x0 /* !RKeep unchanged! */
#define RE_SY¥S STATUS OFFSET 0x8000 /* !RKeep 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

15
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TS AT AT RE P BOA I FLASH 25 (B3R, PTRLEE Project I Linker UL [ ] Scatter
File, SCFrR%25E AT BAFE xxx_region.h H13& %, 40 nspe_region.h.
3.2.4. B 4 R A5
fic & 1 GD32W51x_RELEASE / config / config_gdm32_ntz.h. &2 LS 7€ Ul, 7TLL
FRE AT o (B RA F T i A 5 A A RE_NSPE_VERSION.
MBL HReAHTZ, NSPE w]PLSCHFEZE AL, SDK KAfiA 55 RE_NSPE_VERSION
¥ —%, 7 UART BaiH Sl AERZRASITE, . “SDK version: V1.0.07.
& 3-5. B hiAS
/* FW_VERSICN */
fdefine RE MBL VERSION 0x01000000
fdefine RE NSPE_VERSION 0x01000000
3.2.5. APPEL B
fic # S 11> GD32W51x_RELEASE / NSPE / WIFI_IOT / app / app_cfg.h. 7] LLEREEESTIF
—UENH, flln: ATCMD, SSLnfl, FifHz, FATFS 254,
3.3. [ 14 A RO T 3%
Y VEJG A B3R BIN F1 HEX S5 —i B 1E Hk GD32W51x_RELEASE / scripts /
images /. A image-*.bin 477 5T+ 2
Image-all.bin A HITFEFE MBL_NS #1 WIFI_IOT, iZ[EFrTH T4, FEREI=H
FLASH .,
Image-ota.bin 12L& WIFI_IOT (NSPE), % 4a] Fi-T 7+ .
KFNE, B 7l IDE TH RN, X START JFAMR, &0 LUs U e ddtir
N K RRGER USB Zedli N, WTLAE R & 3-6. % & A s ) s DAPLINK 4.
# image-all.bin S, ELEEE DUE DAPLINK %%, mlAEsext GD32W51x 5 Fif) FLASH 4%
5. W3F HEX ST T %
& 3-6. X & MK TR
v IREFIERENEE (3)
- AR (C) IS (D) DAPLINK (E:)
B |
) 39.8 GB ATA, # 118 GB W 50g GB FMA, #0931 GB W 63.0 MB TA, &£ 639 MB
3.4. 1E# H EBR R

TEM 4 (MBL_NS+WIFI_IOT) F&E&IhE, FTHH N TR, & FIFRR LR Reset 8, 1]

16
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4.1.

CVE R K 3-7. TEEHEH. RIS, EEEELAE FReh B,

A 3-7. TEAENER

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 T2

A ZGA BT E KEIL T 2% F1i - SDK.

TAEZHH MBL_NS / WIFI_IOT XA TAE4LA . WIFL_IOT fL8 WiFi thisthk . 4MEIKsh MM
74545, MBL_NS 245 St IEAS WIFL_IOT Ffth (— AR 4niEeE, — AN RFgE R
) kN IERIRISAT .

TE4A

N TfE KEIL BBB8iH5] GD32W51x, F1FF T2 AT o 234 Hk GD32W51x_Addon/KEIL T
GigaDevice.GD32W51x_DFP_1.x.x.pack.

M GD32W51x_RELEASE # H3% F#£ %] MultiProject. NS.uvmpw, XUidH# il KEIL $7FTAF
206, 44 4-1. KEIL TR .
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GigaDevice GD32W51x 'I%JE}FEEFEI*E%
& 4-1. KEIL Tf240 R m

K2 Diwork\ TEMA\GDM321XX_ALL_1\GD32W51x RELEASE\MBL\project\KEIL\Project MBL_NS.uvprajx - pn.  — O X

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NBEE @ % @A | | m L | 2= E g 2| @B reps Ja e d
& @~ 00| ¥ rarget_coms2 R | AR e Yd
Project L = | ] mbl_ns.c A
=-Z8 WorkSpace = 1 e "gd32wSlx.h" ~
45 Target_GDM32 3 ; "mbl region.h"
4 5 "mxl_image.h"
[J bootloader 53 nmbl sys.nn
[J gdm32 6 # "mbl uarc.h"
& CMsis T4 "mbl_flasn.nn
g

= Project: Project WIFI_IOT

. 8 cypedef wvoid (*img fprr t© wvoid):
=4 Project_Freertos ¥P (*img_fprr t) (| )

10 int32_t mbl_srr process = ERR_PROCESS_ENDLESS LOOE;

L Alicloud 11 int32_t wbl trace level = MBL WARN:

[J Application 1z

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

L Bsp 15 #if defined ( ICCARM )

[J Common 16 ey sy

3 Demo 17

[J Freertos ig EXLEIN

= Library 20 § * CC_ARM or _ GNUC__ */

-0 Lwip 21 3 REGION (a, b, o) afibiic

B 0 Mbedtls 22 # .= REGION NAME (2, b, c) REGICN(a, b, c)

| Peripherals 22 #define REGION_DECLRRE (a, b, c) extern uint32_t REGIC]

0 Wil - 24 REGION_DECLARE (Image$S, ARM LIS STACKHEAP, $5ZISSBase
25 $endif /% _ ICCARM _ */

’ CMsIs 26 #endif

j 27 W

E Project %E-}Jl's {} Func... [].Temp... < >

4.2. THEREE

42.1. Deviceit

GD32W515 ith i £ #ik$%, W, KEIL Options->Device T [fi, %34 PACK 2 JaithEE 2,
1 & 4-2. KEIL 377 Device TR . BATERINER T & GD32W515PIQ6, 2M SIP FLASH,
448K SRAM.

AR SR AR (R FLAR, X LR R E

18
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. § \ N Ly
GigaDevice GD32W51x Ri#E I &K T5 1
& 4-2. KEIL %75 Device T H
Options for Target 'Target_GDM32' >
Device ITar;et | Dutput | Listing | User | C/C++ (AC6) | Asm | Linker | Debug | Utilities |
ISoftware Packs j
Vendor: GigaDevice r— Software Pack
Device: GD32W515PIG6 Pack: IGguDevice.GDm5|x_DFP.1 02
Toolset: ARM URL: Lhttp://zd3%mon. com/data/documents/ps
Search: |
@ % ARMvE-M Mainline _«| [GD32is anew 32bit high perfomance. low power consumption A
@ GigaDevi universal microcontroller family powered by the ARM Cortex-M33
L 'galevice RISC core which targeted at various MCL application areas.
= -“% GD32WS51x Series GD32 family integrates features to simplify system design and provide
4 customers wide range of comprehensive and superior cost effective
=] GD32W515 MCU porifolios with proven technology and great innovation.
£ GD32W515P0Q6 GD32 family includes entry line, perfformance line and connectivity
- . line currently.
GD32W515PIQ6
@ GD32W515TG06 GD32W515 - ARM Cortex-M33 Core
Frequency up to 180 MHz
8 GD32W515TIQ6 Single-cycle multiplier and hardware divider
Memories
1 | 3 It provides up to 1024KB or 2048 KB embedded Flash memory ,
0K | Cancel Defaults Help I
S )
422, Wi BRE

R EVAL JF AR, R GD-LINK, Bt START JF &M, HEFHR AN DAPLINK,

Debug BT ) i il e 0 2 8 7%
“J-LINK / J-TRACE Cortex”.

& 4-3. KEIL % Debug T H

“CMSIS-DAP ARMv8-M Debugger”. 52 JLINK ik
1 /& 4-3. KEIL %57 Debug F 71

K3 Options for Target ‘Target GDM32"
Device | Target | Output | Listing | User

€ Use Smul

with restrictions

Settings I

| C/ces (AC6) | Asa

| Linker Debug |utilities|
~| Senngll

@ Use: [J-LINK / J-TRACE Cotex

[~ Limkt Speed to Real-Time

¥ Load Applcation at Statup ¥ Runto main(

[ Load | VLINK Pro ARMvE-M Debugger
ULINK2/ME ARMvE-M Debugger

Intiakzation Fle Intiakzatid CMSIS-DAP ARMvS-M Debugger
l I T e =] e |
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakports M Toobox W Breakpoirts M Toobaox
¥ Watch Windows 8 Performance Analyzer M Watch Windows
¥ Memory Display V' System Viewer M Memory Display ¥ System Viewer
CPUDLL Parameter. Driver DLL. Parameter.
[ [ [sarmvaM DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter
[ [ {TemoLL [pcMz3

™ Wam # outdated Executable is loaded

[T Wam # outdated Executable is loaded

Manage Component Viewer Description Fles ..

( OK I Cancel I Defanlts

l Help I

£ KEIL TAELIER NS D2 AL E 4 1 Debu

% SW. {# ] JLINK Debugger, %42 GD32W515 5K,

Settings Debug T /&7~ T

gger IS, 5 EERERE JLINK B0 —E 2
fe B3 & 4-4. KEIL #37 JLINK

19
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GigaDevice GD32W51x ‘E%JE%E?E‘E’@
& 4-4. KEIL #%35 JLINK Settings Debug 7 i

Cortex JLink/JTrace Target Driver Setup *

Debug |Trace | Flash Downloadl

—J-Link / J-Trace Adapter ———————— - SW Device
SN: 59406895 - IDCODE Device Name Move
. - SWDI| @ 0x0BE12477  ARM CoreSight SW-DP
Device: J-Link

HW : Vo440  dll: | V6.48b o

| |
oo

P IJ-Link V9 compiled May 17 ;

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

ISW j |3 MHz j ¢ Manual Configuration Bzt Mamies I

Auto Clk | Add Delete | Update IR len: I
Connect & Reset Options Cache Options Download Options
Connect: |Normal j Reset: INormaI j [~ Cache Code [~ Verify Code Download
[¥ Reset after Connect 7 Cache Memory [~ Download to Flash
~Interface TCR/IP Misc
MNetwork Settings
& USB  TCR/IP : |
IP-Addres: Port (Auto: Autodetect JLink Info
Scan | I 127 . 0 . 0 . 1 . I 0
Ping | JLink Cmd |
State: ready

BE | Blig | FER(A) |

w1 T Device, Debugger Settings T EHACE . £ IEHIN Debugger 25, 7
%8 FLASH F#UEVE, W& 4-5. KEIL %37 Flash Download FE7w. ¥ & “RAM for
Algorithm” IX HLff] “Size” 75 ZM A 0x2000.

20
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GigaDevice GD32W51x 'H%JE%ES‘E‘F’@
B 4-5. KEIL &3} Flash Download T T

Cortex JLink/JTrace Target Driver Setup

Debugl Trace Flash Download l

~Download Function ~RAM for Algorithm
Logp  © Erase Full Chip [ Program
FF Erasesectors [ Verify Start: [0x20000000 | Size: [0x2000

" DonotErase [~ Reset and Run

Programming Algorithm

| Description | Device Size | Dﬂaﬁlu&_l_Addmss_Rams__l_
Add Flash Programming Algorithm X
iption Flash Size Device T igi "
GD32W515_Nsecure_Flash On-chip Flash Device Family Package
GD32W515_Secure_Flash M On<hip Flash ~ Device Family Package
A2FoxM3 128kB Fash 128 On-chip Flash MDK Core
A2FxxxM3 256k B Flash 256k On-chip Flash MDK Core
A2FxxxM3 512kB Fash 512 On-chip Fash MDK Core
ADuCRF101 128kB Fash 128k On<hip Flash ~ MDK Core
ADuCM360 128kB Aash 128k On-chip Aash MDK Core
L | AM29¢128 Flash 16M Ext. Flash 16bit  MDK Core
ATSAM3N 128kB Fash 128k On-chip Fash MDK Core
ATSAM3N 16kB Fash 16k On<hip Flash ~ MDK Core
ATSAM3N 256kB Fash 256k On-chip Flash MDK Core
ATSAM3N 32B Fash 3% On-chip Flash MDK Core
ATSAM3N 64kB Aash 64k On-chip Fash MDK Core
ATSAM3N GPNVM bits 168 On-chip Flash MDK Core
ATSAM3S 128kB Aash 128 On-chip Flash MDK Core
ATSAM3S 256kB Fash 256k On<hip Flash ~ MDK Core v

C:\Keil_v5\ARM\PACK\GigaDevice\GD32W51x_DFP\1.0.2\Aash\GD32W515_NS.FLM

Add l Cancel

®’E B I FR(A)

4.3. Yn

i

MR E g A TR, FEFMIZ TELS TN ANE LE. mMREAL, HFEES
Project J& siidifidt, iy “Setas Active Project”, W& 4-6. J# 2557 TF2, SRGH A

i Elbr
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GigaDevice

GD32W51x Hu# T & 1658

&l 4-6. ] ¥ HH1 LR

K2 Diwork\TFM\GDM321XX_ALL_1\GD32W51x RELEASE\NSPE\Project\WIFI IOT\KEIL\Project WIFI IOT.uvprojx - pVish.. — O X
File Edit View Projet Flash Debug Peripherals Tools SVCS  Window  Help
NEH@| %l | | @ %] == e | B s JR e a-|e o
@ E: i @ - Project_Freertos et a§\| ﬁ % ’ A} @
Project X x| | 1 mbl_ns.c ~ 28
= ..-53 WorkSpace il ¥ "gd32wElx.h" -
=% Project: Project_MEL_NS "mbl trace.h"
=145 Target_GDM32 wpbl zegion.ht
- "mbl image.h"
[ bootloader "mb1_sys.nn
3 gdm32 "mbl uart.h"
@ cmsis - "mbl_flash.h"
5% Project: Project WIFI 10T : det vosd (img £ | weia)
. . . typede Vol amg ptr t© Vol H
e | _ _
B Project FriSetasdive Froject 10 int32_t mbl_err process = ERR_PROCESS_ENDLESS
23 Alicloud 111nt32_t mbl_trace_level = MBL_WARN:
[ Application e 12
£3 Amdsp 13 #1f defined(_ ARM ARCH SM _MAIN_ ) || defined(
=1 B 14 /* Macros to pick linker symbols */
P 15 #if defined (_ ICCRRM )
CJ Common 16
[d Deme 17
J Freertos 18 sAbELn
= ... LI 13 w
&l Project | €¥Books | £} Functions | [y Templates < >

m i

WA LR R R, WA 4-7. #HEHE ritiz )G, WK% Project_ MBL_NS F

Project WIFI_IOT. i “Batch Setup...” AILABHTHtR IR EH], WA 4-8. #HELHE
#® &', Project_ WIFI_IOT AJLLiZH¥ OS 4 FreeRTOS & RT-Thread.

4-7. EHmEF

2 D\work\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 SVCS  Window Help
NsE&@| % L@ | | m | EEE | B s JRe| Q-|e o
@ : @ - _'| gg| Project_Freertos ~ £\| ﬁ % . A} @
Project §2 Batch Build g ] mbl_ns.c v B
= E3 Works| £ Batch Rebuild =] 1 #include "gd32w5lx.n" ~
=4 Pre Batch Clean 24 "mbl_trace.h"
=R @ 3 Jmbl region.h"”
LR SR 4 3 "mbl image.h"
x 5 3 tmbl_sys.h"
3 gdm32 & "mbl uart.h"
& cmsis 7% "mbl flash.n"
- Bl vrecer voia (vimg_tprr ) (voia)
; typedef voi img fptr_t) (void);
= L —
Faed Project Freertos 10 int32_t mbl err process = ERR PROCESS ENDLESS
0 Alicloud 11 int32_t mbl_trace level = MBL WARN;
[ Application — 12
3 Armdsp 13 $#if defined(_ ARM ARCH 8M MAIN ) || defined
taB 14 /* Macros to pick linker symbols */
F 15 #if defined (_ ICCARM )
3 Commeon 16
[J Demo 17
[J Freertos 43 -
= .. LI 19 v
[i=] Project @B-}Jlls {} Functions | O Templates < v
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GigaDevice GD32W51x ‘I%liﬂ:jij%rﬁ
A 4-8. it B4 IFWRE
Batch Setup X
Select Project Targets:

El- Project_MBL_NS Build

L.V Target_GDM32

El- Project_WIFL_IOT Rebuild
‘" Project_Rtthread Clean

Select Al

Deselect Al

seean |
owsn |

Close

B User Command

£ & > Project b 5E X T User Command, 7 4w S#EMKIIE, & HhiET
xxx_afterbuild.bat. X/MEIAT:ELE M H AXF SO ECE A BIN A% AU, ke
nspe_afterbuild.bat, &2 Z—FFE, 2K mbl_ns.bin Al nspe.bin BHATHHEGE
image_all.bin.

4.4, TH

LOAR

s ER ¥ T L. BB RSN, W& 4-9. KEIL SRR,

K 49. KEIL B35 R

Programming Done.
Verify OK.
Flash Load finished at 16:22:56

4.5, R

B PRt

WA RTIE 75 48 “Initialization File”, Bl xxx.ini SCfF. Wi BESLHL s TAER, 75206
ZAN TR AXF S0 LOAD #E3k, 2, GD32W51x_RELEASE / MBL / project / KEIL /
mbl_ns.ini, 14 4-10. 1§ HSETOR -
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GigaDevice

GD32W51x Hu# T & 1658

A 4-10. AR FTLEH

K2 Diwork\ TAM\GDM321XX_ALL 1\GD32W51x RELEASE\MBL\project\KEIL\Praject MBL NS.uvprojx - pVision - O x
File Edit View Project Flash Debug Peripherals Toals SVCS  Window Help
MEE@] L @m0 | o R o SEEIE- N S &|@-]| A
& - 0| ¥ Target com32 VR AR e e
Project b | [ mbl_ns.ini v x
éﬁ WaorkSpace el 1LOAD "mbl ns\\Okjects\\mbl-ns.axf" incremental
=% 2 LOAD "..\M\.. A\ NAESPEMVProject \\WIFI_IOTM\EEIL\\wifi_iot\\outputh\nspe.axf" incremental
O 45 Target_GDM32 i
4 RESET
[ bootloader 5|
3 gdm32
& cmsis
=t Project: Project WIFIIOT
=] Project_Freertos
[ Alicloud
(] —] ]
Eer. o, | 13 Fu.|0yTe. < >
Build Output n g

J-LINE / J-TRACE Cortex

B AR

DAL E#ERIF 2 )5, midiEm, Q- B M8 “Debug” -> “Start/ Stop Debug Session”

SUATLAT SR BT, W& 4-11. KEIL ISR -
& 4-11. KEIL A

KA DAworlk\ TFM\GDM321XX_ALL_1\GD32W51x_RELEASE\MBL\project\KEIL\Project_MBL_NS.uvprojx - pVision - O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NSES & =@ | | &= R W | B rwps Jae|@-| e oo &
L e I R R R s =Y T == -Z-E- 8- -
Project 3 [ Disassembly N x |
oGd WorkSpace - 181: LDR RO, =SystemInit ~
=l "fg o>0x080001EC 4807 LDR r0, [pc, #28] ; @0x0800020C
= 182: BLX RO
Sa Target GDM32 0x080001EE 4780 BLX ro
[ bootloader 183: LDR RO, = main
3 gdm32 0x080001F0 4807 LDR xo, [pc, #28] ; @0x08000210
’ CMSIS 184: BX RO
%2 Project: Project WIFLIOT s FHDE
=] roject: Project_WIFL_| 138: v
Sy Project_Freertos < 3
3 Alicloud
startu m32.s x
J Application BILCE p-gd h
3 Armdsp _ 176 :/* reset Han af "
< 177 Reset_Handlerxr PROC
Bsp 178 EXPORT Reset_Handler [WERK]
3 Commen 179 IMPORT SystemInit
3 Demeo 180 IMPORT _ main
B3 Freertos M 181 LDR R0, =SystemInit
< 182 ELX
I Library ~| 183 LDR = main )
Project | = Registers < >
Command n [ call Stack - Locals Ll |
* JLink Info: Reset: Halt core after reset via DEMCR. A | poe Location/Value Type
#* JLink Info: Reset: Reset device via ARIRCR.SYSRESETR Y =
< > © Reset_Handler (000000000 wvoid f() =
> < | »
BAS5IGH BreakDisable BreakEnable BreakKill BreakList | rg‘jCallStack+Loca\s Memory 1
Converts each selected comment to normal text J-LINK / J-TRACE Corte:
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GigaDevice

GD32W51x s & $55d

5.

5.1.

5.2.

IAR T.F&

A EGABUTE IAR F 4% A1 it SDK.

TAE4H H MBL_NS F1 WIFI_IOT 1XP /N LH2ZH R WIFI_IOT 5 WiFi ¥kl MEIah &
MRS, MBL_NS FZ 557 WA WIFI_IOT [EfF (—AailEfr, —A s
F) kA IR RIEAT .

TE4A

M GD32W51x_RELEASE # H 3 F#5 MultiProject NS.eww, S{d#TFF IAR TAEZIA], 11
& 5-1. IAR LA 7.

A LA 2R IAR_GD32W51x_ADDON_1.x.x.exe.
& 5-1. IAR Tf24

© MultiPraject NS - IAR Embedded Warkbench IDE - Arm 8.32.1 - O *

File Edit View Project Simulator Tools Window Help

Project_ MBL_NS - GDM32 ~

Files - BRI
B O kultiFroject_NS

m=k JProject MBL N..| v | |

| i hootlioader

| B gdm3z2

| B Output

Lo @Project_WIF_IOT- ..+

M Alicloud

 Application .

H Armdsp

i Bsp

B Comman

B Dema

M Freertas

M Library

W Lwip

M tbedts

Ml Peripherals

i v
[[Overview FProject MBL_NS | Froiect il < [+ |

Build * o X

A
Messages v

< > W

Build  Debug Log

Ready Errors 1, Warnings 0

THEEE

IAR Project FIBCE, TEAAIILE “Options...” XSHEHEH, R SCHEER 1AR &I, 5%
Device #E#E. Hirth SCHERE . GO0, REHEED AL N ORI BIE I 45

A H] E TR I #1222 Device GEFEATA G ECE .
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GigaDevice

GD32W51x s & $55d

5.2.1.

5.2.2.

Deviceik #

GD32W515 S Z ik #%, . 1AR Options -> General Options -> Target (i, Z%EiF
Addon 2 Gt E £, WAl 5-2.1AR 07 Target Z A /~. FRATERINIES: (12 GD32W515xI,

2M SIP FLASH, 448K SRAM.,

U SR R I AR, X B EE L E— T
/] 5-2. IAR % I Target T @

Category:

Static Analysis
Runtime Checking

C/C++ Compiler
Assembler
‘Output Converter
‘Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
QMsIS DAP
GDB Server
1-jet/ITAGjet
J-Link/3-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TI XDs

Options for node "Project MBL_NS"

Library Options 2 MISRA-C:2004 MISRA.
Target Output Library Cenfiguration Library €
Processor variant
© Core Cortex-M33
# Device GD GD32W515xI
CoCMsIS-Pack  OME
Endian mode Floating point settings
Little FPU VEPVS single precision
Big
BE32 D registers 16
BES
TrustZone
[ DSP Extension
Maode [Secure
Advanced SIMD (NEON)
0K Cancel

HAASEE

AnalogDevices
ARM

Axell
Broadcom
Cirrus

Cypress

Epson

Faraday

Fujitsu

GD GD32W515x0
GD GD32W515x0 TZ
GD GD32W515xG
GD GD32W515xG_TZ
GD GD32W515xI
GD GD32W515x1 TZ

HDSC
Hilscher
Holtek
Infineon
Lapis

Linear
Maxim
Mediatek
Microchip
Micronas
Microsemi
MindMotion
MitsubishiElectric
NetSilicon
NordicSemi
Nuvoton
NXP

W Z EVAL FFRM, EFHER) GD-LINK, 3% START FF AN, %## DAPLINK,
Debugger Setup T ff] Driver #5248 “CMSIS-DAP”, i 2 JLINK #tig# “J-LINK/ J-
TRACE”. 11/ 5-3. IAR #:77Debugger T Hi7r -
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GigaDevice GD32W51x ‘ﬁ%ﬁﬁﬁ?ﬁﬁ'@
& 5-3. IAR i%& 3 Debugger T 1

Options for node "Project_MBL_NS" X
Category: ,
Factary Settings
General Options
Static Analysis
Runtime Checking
C/C++ Compiler Setup Download Images ExtraOptions Multicore Plugins
Assembler
Qutput Converter Dri
Custom Euild river HRunto
Build Actions CMSIS DAP E main
Linker -
Simulator
o
Simulator
CADI
CMSIS DAP GDE Server
I-jet/JTAGjet
GDB Server J-Link/)-Trace
I-jet/TTAGjet .
‘ Tl Stellaris
J-Uink/)-Trace Nu-Link
T Stellaris u-un
Nu-Link PE micro
PE micro ST-LINK
ST-LINK Third-Party Driver
) . TI MSP-FET
Third-Party Driver TIXDS \debugger\GD\GD32W515xl.ddf
T1 MSP-FET 9ge -
TI XDS
Cance

5.3. R

m GiiE

1% R FAEA R Project b it Bk “Make” BIAJ . QSR a5 B4 5 e Brdw ik, ] LAk
# “Rebuild All”, 114 5-4. IAR 475~
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GigaDevice

GD32W51x s & $55d

5-4. 1AR %%

° MultiProject_NS - 1AR Embedded Workbench IDE - Arm 8.32.1 - (] x
File Edit WView Project Simulator Tools ‘Window Help
i s L0 5] -_‘_:-!
Project_MBL_NS - GDM32
Files LI
B O MultiProject_NS
|-z @ Project MBL NS - ... v
| & S bootloader
@ il gdm32
L@ o Output
. r—
—H -_ﬁ|iC|Dle Options...
— B Applicat
@ o Ammcisp [ Make
| -; Bsp Compile
-2 MCommon g il Al
—H ._ Demn
@ WiFreetos Clean
] Wl Library y . .
& i Lwip C-STAT Static Analysis *
& i Mbedtls Stop Build
— B Peripher
Wil Add »
=] . Oufput Remove
I Oveniew M Rename...
T
sl Version Control System » TEx
Messages Open Containing Folder... ¢
< I c 2l
File Prop
Build Debug Log
Make the selected proj Set as Adtive Enors 1, Wamings 0
EL Py
B R

HEE G BT IE, SIS “Project”, £ MRS i “Batch build...”,
2=t “Batch Build” %[iEHE, W& 5-5. IAR #E4ERE, Hid “New” ZJ5, #H
“EditBatchBuild” XiEHE, H4ATH Project it 24 HE, HE I “Name” Jg miidi “OK”,
[51%] “Batch Build” Xi&HE, EF “All”, s “Make”, 2Kk Project_ MBL,
Project WIFI_IOT,
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GigaDevice GD32W51x 'Iﬁ%ﬁﬂ:ﬁ?ﬁﬁﬁ
& 5-5. IAR ftE4w F 1 E

@ MultiProject NS - IAR Embedded Workbench IDE - Arm 8.32.1 — m} X

File Edit View Project Simulator Tools Window Help
NN RS & XD C Qo sercDoNR Be=0.0

Batch Build

Project_MBL_NS - GDM32

Batches:
Files

= ClkultiProject_NS Hew...
2 @ Project_MBL_N__.
| B boaotloader

| i goim32 —_—
| 5 Outpu Edit Batch Build

Edit ...

Narne

H Application
M Armdsp All

= i Bsp

B Common - — . "
B Demo Make Available configurations Configurations ko bui

= Freertos o WIFL 0T Framos
B Library

B Lwip

H Mbadts

M Feripherals

i v
[[Overview Projzct MBL_NS | Proect Wil 4 ]+ |

Build

IS e
s [ -
- P

Build o x
! ‘ [Drag to order] rv

Messages
. | .

Build Debuglog

Ready Errors 1, Wamings 0

B BuildActions

£ Project Fii /AT LLE % X “Build Actions 7, L &/ 5-6. IAR Build Actions. H 44>
Project I #B X7 “Pre-build commandline” 1 “Post-build commandline”, 45iI7E%
BERT AN B 5 AT Xxx_prebuild.bat FZA 1 58 ICF ST G AR Bt THjEk.
Xxx_afterbuild.bat X MEHIA T FE M H AXF SO 3R ECE R BIN & FEH:, dnie
nspe_afterbuild.bat, L2z Z—1FFH1E, B2t mbl_ns.bin 1 nspe.bin HATHHESH]
image_all.bin,
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5.4.

5.5.

& 5-6. IAR Build Actions

Options for node "Project MBL_NS" X

Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
I-jet/ITAGjet
J-Link/3-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 DIRS

Post-build command line:
$PROJ DIRS\..\mbl_afterbuild.bat $TARG ET_DIR$ $TARGET BNAMES

Cancel

LE:

"L “Project” -> “Download active application” Ef% F#. IAR Debug Log & 171\
A IERARE S H U1 & 5-7. IAR SERERFUR .

B 5-7. IAR R4 HR

Reset Halt core after resetvia DEMCR.VC_CORERESET.

Reset Reset device via AIRCR.SYSRESETREQ.

Hardware reset with strategy 0 was performed

Initial resetwas pedormed

992 bytes downloaded (12.42 Khytes/sec)

Loaded debugee: C\Program Files (x86)\AR Systems\Embedded Workbench 8. 2\arm'configiflashloadenGD\FlashGD32W515xRAMA48K out
Target reset

Unloaded macro file: C\Program Files (x86)\lAR Systems\Embedded Workbench 8 2\arm\configiflashloadenGDVFlashGD32W515x. mac
Downloaded DWork\2021\GD32W51x_RELEASE_YV1.0.1\MBL\projectl AR\MBL-NS\Exeiymbl-ns . axf to flash memory.

12603 bytes downloaded into FLASH (7.36 Khwtes/sec)

AR Embedded Workbench 8.32.1 (C\Program Files (xBENAR Systems\Embedded Warkbench 8 2yarmibin\armproc.dil)

R
m R
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st “Debug without Downloading” #%4, JFUATAIR, W.45-8. IAR & iH#4 £ A 59.
IAR FF 4511 2 Jait nl AR BB i 7.

] 5-8. IAR 1%

© MultiProject NS_release - 1AR Embedded Workbench IDE - Arm 8.32.1 - a x
File Edit View Project Simulator Tools Window Help
R = AR DC <> s-2< >0 B0-=0]"]; -
Waorkipace * B X | maing x »  Debug without Downloading -
oiect N Start the debugger without qu
a Sl <R =i =W downloading the application
~ = ! -
Files o B \file main.c
B I MuliProject_ME_rele... \brief Main function for GD32WSlx WiFi SDK
@ Project_MBL_NS-..
=¥ 1Project WIFI 10| v | | \version 2020-08-30, V1.0.0, firmwave for GDIZWSLx
= & Alicloud Loay
B B Application L]
B Armdsp =/
|- & Bsp Copyright (¢} 2020, GigaDevice Semiconductor Inc.
H2 6 Cammaon
= & Dema Redistribuotion and use in source and binary forms, with or vithout mo
|5 i@ Freenos are psrmitted providsd that the following conditions are met:
j =tlb.rmy 1. Redistributicns of source code must retain the sbove copyright not
Lm 'M\Epdtl list of conditions and the following disclaimer.
E _g = 2. Redistributions in binary form must reproduce the above copyright .
_|E = rf:pherals hall thiz list of conditions and the following disclaimsr in the docums
lm anec;_MBL_NSI Project_wl ac € S [ o 3w
Debug Log - O X
Log
FriJul 16, 2021 10:29:52: |AR Embedded Warkbench 8 321 (D3Frogram Files\AR Systems\Embedded Workbench 8. 2varmibint
amnproc.dil)
Euild  Debug Llog
Start the debugger without downloading the application Ln 1, Col1
Mg
& 5-9. IAR AR
© MultiProject NS - IAR Embedded Workbench IDE - Arm 8.32.1 — O X
File Edit Wiew Project Debug Disassembly CMSIS-DAP Tools Window Help
D@ = 48 OC 1n<Q>%>x=2< P >00 BB-=6cO;
E i T T S R T _ G Em s
Workspace * I X | mainc* x w | Disassembly v 0 X
Project_WIFI_IOT - Freertas ~ 'FU Goto | V| Memary
X =] /41 ~ R
Files - I = \File  main.c Disassembly 2
2 [ bultiProject_NS \brief Main function for GD3ZWS1x 0=zB806e3d4: 0=00000000
I—EI @Froject_MBL_.. « 0x806=3d8: 0=08066904
| = i bootoader \version 2020-08-30, V1.0.0, firmva 0x806e3dc: 0=00000001
| gdm3z - R 0x806=3e0: 0=00000004
| L@ & Output 0x806=3ed: 0=0806697h
Lo @ Project_WIFI_. + B 4| _ _ _ ] Reset_Handler:
i Alicloud Copyright (c) 2020, GigaDevice Semi =3
= B Application o . Ox806e3ea: 0=4780
i Armdsp Redistribution and use an sourcs an OxB06e3ec: 0x4802
Esp are permitted provided that the followi Dx806e3es: 0x4780
0xB806=3f0: O0=4802
= Corman 1. Redistributions of source code n = ° =
Derno - s 0xB06=3f2: 0=4700
list of conditions and the follc
W Freertos b 2. Redistripations in bizary form NxB0Ee3f4: O=08026895
2. t t a
IDvelwew F’roiecl_MBL_NSl Projec 4 | » < > vl Aomns arA A ﬂﬂﬂfnﬂl-‘)
Debug Log *ax
Log L

<

FriJul 16, 2021 10:068:149: Trace: EThwd not found, so trving EThy3 for Contex-t33 core L INFO: 8W0O trace mode is not supported byt
FriJul 16, 2021 10:06:14: MultiCare: Synchronous core execution DISABLED.
AN FriJul 16, 2021 10:06:19: There were 3warnings during the iniialization of the debugging session.
FriJul 16, 2021 10:068:52: LawlLevelReset(software, delay 200)
Fri.ll 16 #N21 10NR-R3 Tarnet resat

Build  Debug Log

Ready

Ln 8, Col4
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B ZHEEHIK

W 7 S Project i, 75 ZE “Debugger” -> “Images” TiTHl, 4 F —BE&ITHAG
B H SO, *axfBiE . out, EEF] “Path” HEH, “Offset” 3 0, A% “Debuginfo

only”, 11/&5-10. IAR E & LA .
& 5-10. IAR £ &4& iR

Options for node "Project MBL_NS"

Categary:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build

Setup Download Images

Download extra image

Extra Options Multicore Plugins

Build Actions

Path: ‘ L\..\NSPE\Proj ect\WIFI_IOT\|AR\Nspe\Exe\nspe.axf

Linker

Offset: D
Simulator

CADI

CMSIS DAP
GDE Server
Tet/TTAGjet
J-Linkf1-Trace
TI Stellaris
Nu-Link

PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

] Download extra image

[ Download extra image

Debug info only

Debug info only

Debug info only

Factary Settings

Careel
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6.

6.1.

6.2.

6.3.

GCC L&

R EFWGA AU /E GCC g A i SDK.

H B %47 JLINK i, CMSIS-DAP ThREf55¢ .

TE4A

f§ Fil cmake + gnu make T H.#H 7#% SDK, F %45 P> Target: WIFI_IOT F1 MBL_NS.
WIFL_IOT B4 WiFi Pl k. ZMsEIkal S RS 7554, MBL_NS F 471 57 S WIFLIOT
Bl fE (AN arE e, —ASAFERSE E i — AN IEF AT

T

JFJE Windows s %11, iEAE{ER PowerShell. i# A\ GD32W51x_RELEASE Hz¢, #HdT
Ux—F i3] ?

] £1)%# cmake & H 3%;
- mkdircmake_build
n HE\ cmake #EH 5%
- cdcmake_build
] AT cmake x4, A7 Makefile;

- cmake -G "Unix Makefiles" -DCMAKE_TOOLCHAIN_FILE:PATH = . / scripts
/ cmake / toolchain.cmake

u AT make 4, Yk,
- make-j

PLE2BIR, B4 5 gec_build_ns.bat, MiiiafT fEnl PATE B — IR gmiF

u W K 7 29 nspe, i# A cmake_build H%iE17:
- make nspe -

] W R 2w mbl, i\ cmake_build H3ig1T:
- make mbl-ns -

LE:

JFJE windows iy 4% H, EAE{EH PowerShell. # A GD32W51x_RELEASE H3%, #UT
U\—F i3] ?

- gcc_download_ns.bat JLINK

2 5h# ] JLINK N# scripts / images / image-all.bin.
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6.4. Wi

6.4.1. J& 3 GDB server

WA A T H /2 GDB + JLink, iH#fif& Jlink ZEH1E

T 25
[ @17 HOME ¥i54sr, (HEUCNH P B, i C:/ Users / leo, VLA 6-1. £I#&
HOME 2 558 17R;

& 6-1. fi| & HOME ¥ E&T&

leo BIRIFZEE(U)

i = B

ChocolateyLastPathUpdate 132562784728805480

MOZ_PLUGIN_PATH C\Program Files (xB6)\Foxit Software\Foxit Reader\plugins!,

NO_XILINX_DATA_LICENSE HIDDEN

OnelDrive ChUsers\lea\OneDrive

Path C\Program Files (x86)\GMNU Arm Embedded Toolchain\@ 202...

TEMP ChUsers\|lec\AppData\Local\Temp

TMP Ch\Users\|lec\AppData\Local\Temp
FE(N)... $ER(E)... ()}

EHTE(S)

= B A

Chocolateylnstall C\ProgramData'\chocolatey

ComSpec CAWINDOWS\system32\emd.exe

DriverData ChWindows\System32\Drivers)\DriverData

HOME CA\Usersileo

NUMBER_OF PROCESSORS 16

OPENSSL_CONF CAOpenSSL-Wintd\bin\openssl.cig

0s Windows NT v
FE(W)... ()., Pl

B £ HOME Z&fai A%, AN C:/Users/leo, G .gdbinit X, AZN: set

auto-load safe-path /.

TR BT
B )53 JLink Server, Xl JLink JxZh 3 HE N, EEVENA 6-2. F5) JLINK GDB
Server fii7n, il OK #24H.

- C:/Program Files (x86)/ SEGGER / JLink / JLinkGDBServer.exe
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GigaDevice
& 6-2. /5 37 JLINK GDB Server
Bl SEGGER J-Link GDB Server V6.48b Config x
Conmection to J-Link
(@) USE []5erial Heo.
() TCE/IF
Target device
Cortex—M33
Little Endian -
Targzet interface
D -
Speed Mizc. =ettings
() Auto Selection []Init registers
O Adaptive clocking
o
@) Fixed 4000 = kHz Localhost only
Command line option
—szelect USE —device Cortex—M33 —endian little —1f
SWD —speed 4000 —moir LoecalhostOnly
0K Cancel
6.4.2. J2 51 GDB Clienti 17 &

5% GDB server 5882 J5, #tAlLMEH GDB client #4711 T . 44k E5h windows 7745
1, #EA GD32W51x_RELEASE / NSPE / Project / WIFI_IOT / GCC H%, #iA#4 gdb,

V¥ . & 6-3. GDB 1if &I :

- arm-none-eabi-gdb output / bin / nspe.axf

- EFFRORMEZRPET, EFIFETE/E Reset_Handler
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K 6-3. GDB A& 1

B CAWind y \cmd.exe - an bi-gdb output\bin\nspe.axt — U X

X, sEAT LAIFAAME A gdb @ TR . IR RE e d3%, WA 64. BHmS
N, BARIESEET RS hitps:/www.gnu.org/software/qgdb/documentation/.

& 6-4. ¥ FHawd

TED addre

L

Hn=m

1 linenumber

7. I, ]

7.1. DAPLINK #iR 5]

ff Fl START FF &AM, R CRRER RN “mbedSerialPort (COMx) 7, @1 Windows 7
36
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1.2

PLURRRAS, 75 222 3E Mbed 5 113K

B EIKE)
- https://os.mbed.com/media/downloads/drivers/mbedWinSerial_16466.exe
L&
- Mid#iE4T mbedWinSerial_16466.exe, fiidi “Install”, 14 7-1. Mbed & [1385)%
%, WHERIE, Sl “Finish”.

B 7-1. Mbed H 0 IK5) 225

mbed (x54)

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

Cancel |

- ZEERIDE, WAEELREEZIE O “mbed Serial Port (COMx) 7, W& 7-2. ¥
IR OAIR, WA REEER] “DAPLINK” £, W& 36. @2 #&F13 5555
%

B 7-2. B & EHEEH Q5K

M pEEEs - o X
MEE EEN EEN EEH
L AN:olRERT 7 Bo:ils
G FIEERIRE A
= FIENELE
v @ &0 (COM 3 LPT)
E mbed Serial Port (COM3)
B B
O 5
[ L
0 =F
v Y EitizE
E WebUSE: CMSIS-DAP
fa AMESFENEE
i HiEE
- oo (e =l

KEIL JLINK X CM33

BRUAEWL T, MDK5.25 A HF#H JLINK i ARM CM33. M4 FHFEA(HH JLINK i ARM
CM33 i, WiR7E KEIL TE TRE%ET) Debug Wi+, WA 7-3. KEILDEBUG #7, ik
FEHAAS — A=, FRABERE JLINK PR AED, W 724804 C o/ Keil_vb / TOOLS.INI XC
o
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& 7-3. KEILDEBUG &1

K Options for Target ‘Target GDM32' *

Device l Target l Output l Listing] User ] CAC++ (ACG) ] hs=m ] Linker Debug ]Utilitiesl

" Use Simulator ~ #ith restrictions  Settings | % Use: [JLINK/JTRACECotex  v| Settings |
[ Limit Speed to Real-Time

J-LINK / J-TRACE Cortex

S - ULINK Pro ARMv8-M Debugger
[v Load Application at Startup [v¥ Runto main() [ Load ULINK2/ME ARMvS-M Debugger
Initiglization File: Initilizatid CM515-DAP ARMyv8-M Debugger
| J ’m Models ARMvE8-M Debugger J Edit
Restore Debug Session Settings Restore Debug Session Settings

[+ Breakpaoints W Toolbox [+ Breakpoints ¥ Toolbox

v Watch Windows & Peformance Analyzer v Watch Windows

[v Memary Display v System \iewer v Memary Cisplay v System Viewer
CPU DLL: Parameter: Driver DLL: Farameter:
| | |SARMVSM.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | |TCM.DLL |1:crv|33
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Yiewer Description Files ... |

0K Cancel Defaults Help
| | | | | l

7 TOOLS.INI 3Cf4H[ARMADS] ) CPUDLL3 47Nt J-LINK ] TDRVx, L&
JLINK 3285, SRH J-LINK AFFRIR T E N TDRVA, AR4E & 7-4. 501 KEIL Z#-4)
TOOL ffiw, {EX} A BN TDRVA"RIW] . ABHGEs f5, BHIF KEIL TH, sinliksF
“J-LINK / J-TRACE Cortex” it ARM CM33 7 .

& 7-4. %0 KEIL 235 TOOL

[ARMADS]

[PATE="C:\Reil_v5\ARM\"

PATHI=".\ARMCC\bin\"

DEFAULT ARMCC_VERSION CMO="Unspecified: 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"

DEFAULT ARMCC_VERSION_CM3="Unspecified: use latest compiler version 5"
[DEFAULT ARMCC_VERSION CM33="Unspecified: use latest compiler version 6"

DEFAULT ARMCC VERSION CMé="Unspecifisd: use latest compilsr version 5"
DEFAULT ARMCC_VERSION_CM7="Unspecified: use latest compiler version 5"

[DEFAULT ARMCC_VERSION SC000="Unspecified: use latest compiler version 5"

[DEFAULT ARMCC VERSION_SC300="Unspscified: uss latest compiler version 5"

[DEFAULT ARMCC_VERSION ARM7="Unspecified: use latest compiler version 5"

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

DEFAULT_ARNMCC_VERSION_CR4="Unspecified: use latest compiler version 5"
[DEFAULT ARMCC_VERSION OTHER="Unspecified: use latest compiler version 6"

|oPUDLL0O=SARM. DLL (TDRV17, TDRV18, TDRV19) § Drivers for ARM7/9 devices
(CPUDLL1=SARMCM3 . DLL (TDRV0, TDRV1, TDRVZ, TDRV3, EDRV4, TDRVS, TDRVE, TDRV7, TDRVE, TDRVY, TDRV10, TORVL1, TDRV12) # Drivers for Cortex-M devices
|-PUDLL2=SARMCR . DLL (TDRV4) § Drivers for Cortex-R4 devicss

|- PUDLL3=SARMVSM. DLL (TDRV2, TDRV13, TDRV4, TDRV14, TDRV1S, TORV16) § Drivers for ARMvS-M devices

BOOKO=HLP\ndk5-getting-started. pdf ("MDE-ARM Getting Started (PDF)",GEN)

7.3. DAP i B B 47+ 2%

W TN START FFAMR ) DAP 35 37 [ F-4, o] DI AFTF &A% _EH Reset 4248,
SRIGHEN USB 28 i1, i h4E %] MAINTENANCE #%, W14 7-5. MAINTENANCE #i.

It i F gd32w51x_if_cre_gspibin (& H T & /7 GD32W51x EXT FLASH ) & #
gd32w51x_if_crc_fme.bin G T GD32W51x SIP FLASH) #% Uit 2, pahamenasT
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i) DAP [E4F, 131 DAPLINK %% .

A 7-5. MAINTENANCE #%
MAIMTEMAMNCE (E:)

""' 63.9 MB =H, it 63.0 MB

7.4. No image 4%

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

BFEAE: 5i—%51 5 WIFLIOT H4, MBL id%i% IMAGE 247575, R 5 —1 IMAGE Fkt
SEFE MR A G SR, MSATEHIEE . R 3 MBL I\ %A ] B 472 IMAGE,
51 SR

RV TTER: TRE il MBL BIW], 13¢5 IMAGE RS 275 %%

7.5. 5% BiE SRAM

AR AREFr R B R IEAT, DMEARERERE, TSR El1#%an2] SRAM HiisfT.
m f#H KEIL

A LT H GD32W51x_RELEASE / NSPE / Project / WIFI_IOT/ KEIL / Project.sct 2,
£ RW_IRAM2 ix 4™ Execution Region H, 575 BN I SCAF sef B0t 2 . 5l

port.o (+RO)
FEKEEA port.c S SRAM 1847 . 451 4t:
tasks.o (.text.xTaskIncrementTick)
J& ¥ tasks.c 1 ) x TaskincrementTick () B %0#E SRAM 547,

W R IR BRI, ATLLEE T GD32W51x_RELEASE / NSPE / Project / WIFI_IOT
| KEIL / wifi_iot / Freertos/ List/ nspe.map, R4 s% 444k 2IIE#A symbol 44, W14 7-6.
NSPE MAP X AEFR .

7-6. NSPE MAP X {4

soc_rx_tasklet 0x20025049% Thumb Code 1770 soc_rx.o (i.socirxitasklet)

soc_send_xframe 0x2002577d Thumb Code 458 soc_tx.o(i.soc_send_xframe)
wlan_interrupt_rx_handler 0x20025a25 Thumb Code 144 soc_isr.o(i.wlan_interrupt_rx_handler)
m A IAR

R TR — LR BUSHE SRAM 847, ATLAMERHUR ER N F “SECTION_RAM_CODE”, il
n:
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BaseType t xTasklncrementTick (void) SECTION_RAM_CODE

fF GCC

AT LL#THF GD32W51x_RELEASE / NSPE / Project/ WIFI_IOT/ GCC/ nspe_gdm32_ns.ld,
#F| “.code_to_sram:” iX—17, XEAHET PEEHARSHARZIZITE SRAM (1. aif
LIS A2, AT UINFER ST . #& S IREAWSC, Flan:

KEEP ( *port.o* (.text* .rodata*))
TR FEA port.c ST TR SRAM 3247 . il
KEEP (*tasks.o* (.text.xTasklncrementTick))

J& ¥ tasks.c 1] xTaskincrementTick () B4 SRAM 1517,
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8.

FRA i 52

81 IRAHE
A5 ] H
1.0 AR kAR 2021 4 11 H 23 H
faivE ik SDK Bt B AME HIRAE, 5
1.1 THEERUAE TrustZone 18 BE R A A 2022 4203 H 25 H

.
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Important Notice

This document is the property of GigaDevice SemiconductorInc. and its subsidiaries (the "Company") . This document, including
any product of the Company described in thisdocument (the “Product”) ,is owned by the Company underthe 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 (ifany) are the property of theirrespective ownerand 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 oruse of any Product described in this document. Any information provided in this document is provided
only for reference purposes. Itis the responsibility of the user of this document to properly design, program, and test the functionalty
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 Prod ucts 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 spaceshipinstruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants) ,
pollution control orhazardous substances management, or other uses where the failure of the device or Product could cause pe rsonal
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 shallindemnify and holdthe Company as well asiit’s
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, in cluding claims for personal

injury ordeath, arising fromor 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 orimprovements to this document and Products and services described herein at any time, withoutnotice.

© 2022 GigaDevice — Allrights reserved
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