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1 Install the development environment

Step 01. Install Visual Studio Code ( https://code.visualstudio.com/ ).

Step 02. Install the Cortex-Debug extension in Visual Studio Code.

Run Termi

Cortex-Debug 037
ARM Cortex-M GDB Debugger support fo...
marus25 I

Cortex-Debug: Device Support Pac... i.00
This package contains additional support ...
marus25 Install

Cortex-Debug: Device Support Pac... 100
This package contains additional support ...
marus25 Install

Cortex-Debug: Device Support Pac... 100
This package contains additional suppt
Install

Step 03. Prepare a J-Link emulator and install the J-Link emulator driver:
( https://www.segger.com/downloads/jlink )

Step 04. Create a new folder to store the tools needed for development. The path to the new folder
in this tutorial is D:\DevTools.

Step 05. Download the GCC-ARM compilation toolchain tarball and place it in the D:\DevTools
folder:

( https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-
rm/downloads )

Overview GNU-A ¥ GNU-RM ~ Architecture Support Specifications Feedback

What's new in 9-2020-g2-update
In this release

gcc-arm-none-eabi-9-2020-q2-update-win32.exe
Windows 32-bit Installer (Signed for Windows 10 and
later) (Formerly SHAZ2 signed binary)
MD5: 62d2b385da1550d431c9148c6e06bd44

gcc-arm-none-eabi-9-2020-q2-update-win32.zip
Windows 32-bit ZIP package
MD5: 184b3397414485f224e7ba95098%aabé

3/16 V1.2


https://code.visualstudio.com/
https://www.segger.com/downloads/jlink
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads

? WB32F10x Set Up GCC
U WESTBERRY Development Environment

Step 06. Unzip the gcc-arm-none-eabi-9-2020-q2-update-win32.zip
ESfE » o (D) » DevTools » v | O

=1 BN E R

R gcc-arm-none-eabi-9-2020-q2-update-win32 2020/7/15 19:50
B8 gcc-arm-none-eabi-9-2020-g2-update-win32.zip 2020/6/27 2008

Then add the path D:\DevTools\gcc-arm-none-eabi-9-2020-g2-update-win32\bin to the System
Environment Variables

FEEE X
Exlln ®
HINE Wi W8 ERAE =8 Walter HIRIFFZE(U)
; =4 E
BECAEDEE. GoRNTTERSER. MOZ_PLUGIN_PATH C:\Program Files (xB6)\Foxit Software\Foxit Reader\plugins\
- OneDrive CAUsers\Walter\OneDrive
. Path CA\Users\Walter\AppData‘\Local\Programs\Python\Python38\,..
el ENGD. meEE. LD
E = £ ol TEMP CA\Users\Walter\AppData\Local\Temp
TMP C\Users\Walter\AppData\Local\Temp
A
MeEEses =
(N)... FHHE).. (D)
SREwcirndSeR
EHFE(S)
S
e E “
= P Co‘mSpe: C:\W:ndmms\system32\cmld.exe .
DriverData CA\Windows\System32\Drivers\DriverData
EEEn EemnciE g NIEXTCCOMPILERSUPP  Ci\Pragram Files (x86)\Natianal Instruments\Shared\External...
NUMBER_OF_ PROCESSORS 8
T s Windows NT
PATHEXT .COM;.EXE;.BAT;.CMD; VBS; VBE; JS;.JSE; WSF.WSH; MSC v
s Ta s P
RENEEE ®
S65ystemRoot¥\system32 FHE(N)
%%SystemRootd%
%SystemRoot¥\System32\Whem =)
%SYSTEMROOT%\System32\WindowsPowerShellyw1.0%
SESYSTEMROOTI\System32\OpenSSHY, SE(B)...
k(D)
()]
TEEO)
FREE(T).
BE g
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Step 07. Download the MinGW-W64 offline installer and place it in the D:\DevTools folder:

( https://sourceforge.net/projects/mingw-w64/files/ )

SOURCEFORGE Do Bourc Soltwars Bl

[ Tesnbchaim soarces F011 0506
| TesoboFusdires far petiing Fon¥in S010-12-17F
READMIE rst HBDS-24

Tetalic 11 Itema
MinGW-Wé4 Online Installer
& MinOW Wad

MinGW-Wéd GCC-8.1.0

B _(eb-postb-s)

xBl_6di-posibcseh

Step 08. Unzip the MinGW-W64 offline installer (x86_64-8.1.0-release-posix-seh-rt_v6-rev0.7z)

HEE » 4 (D) » Devlools » - ) Js!
E=E E R

R gcc-arm-none-eabi-9-2020-q2-update-win32 2020/7/15 1%:50

, mingwbd 2018/5/12 15:29
B gcc-arm-none-eabi-9-2020-g2-update-win32.zip 2020/6/27 20:08

¢ ' «86 64-8.1.0-release-posix-seh-rt v6-rev0.7z 2020/7/15 17:29

Then add the path D:\DevTools\mingw64\bin to the System Environment Variables

LB B *
®Sysremil oot sysbemi? | [ D]
Heystemfoot® .
W Systemil oot Syrtemn 30 Whem W)
HEYSTEMROOTH\ System B2 WindowsPowerShellr .00
®EVETEMROOTR System 2 OpenSSHY, SR
CAProgram Files\T-Tip

| DADevToolsigee-anm- noneeabi-5.2020-g2 -update-wind 2 bin [ =

Cr\ D Toad'mincwl bin
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2 Create the project and compile
Step 01. Create a new folder named Template to store all the files of the project.

Step 02. Create Libraries, Project and User subfolders in the Template folder(You can also
make the project directory structure according to your own habits.).

~ Template
» Libraries
> Project
7 User

Step 03. Copy the contents of Libraries floder (in the WB32F10x_StdPeriph_Lib floder) to the
Template\Libraries folder

Step 04. Copy the contents of Project\ WB32F10X STDPeripher Template folder from the
WB32F10x_StdPeriph_Lib floder to the Template\User folder.

Step 05. Copy Makefile file and WB32F10x_FLASH.Id file in

Project\WB32F 10x_StdPeriph Template\GCC folder to Template\Project folder.

» Template

~ Libraries
» CMSIS
2 WEB32F10x_StdPenph_Driver
> WEB32F10x_USEBDevice Driver
~ Project
™M Makefile
WE32F10x_FLASH.Id
v User
€ main.c
C wh32f10x_confh
C wb32f100_itc
€ wb32f10x_ith
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Step 06. Use VS Code to open the Template folder and make the following modifications to the
Makefile file.

M hiakehle
Project > M Makefile
34 R
35 # source
36 & sasadds szaaass
37 @ C sources
38 C_SOURCES =
39 < .fLibrarles/CMSIS/Device/WB/WB32F18x/ system wh32fllx.c b
4 - SfLibraries/WB32F10x_StdPeriph_Driver/srcfmisc.c b
41 «ofLibraries/wWa3af1ex_StdPeriph_Driver/src/wbizfléw_adc.c
42 | ../Libraries/W832F18x_StdPeriph_Driver/src/wbi2flen_anctl.c
43 »ofLibraries/WB32F10x_StdPeriph_Driver/src/wb3dfléx_bkp.c \
44 .fLibrarles/WB32F18x_StdPeriph Drlver/src/wb32flex_crc.c
4 2 ALibraries /WBI2F10x_StdPeriph_Driver/src/wbi2flix_dmac.c \
45 «ofLibraries/WB32F18x_StdPeriph_Driver/src/wb32flen_exti.c i
47 ..fLibraries/WB32F18x_StdPeriph Driver/src/wb32flox_fmc.c
4 »ofLibraries/WB32F18x_StdPeriph_Driver/src/wb3lfléx_gpio.c
49 < ofLibrarles/WB32F18x_StdPeriph Driver/src/wb32flex_l2c.c
e . Ldlibraries/WB32F18x_StdPeriph_Driver/src/wb3ifidn_i2s.c
51 «ofLibraries/WB32F16x_StdPeriph_Driver/src/wb32fléx_iwdg.c
52 . fLibraries/WB32F10x_StdPeriph_Driver/src/wbi2flox_led.c
53 . ofLibraries/WB32F10x_StdPeriph_Driver/src/wb3dfléx_pwr.c \
54 . fLibraries/wWB32F18x_Stdreriph_Driver/src/wbiaflex_rcc.c
55 . LfLibraries/WB32F18x_StdPeriph_Driverssrc/wb32flx_rag.c
56 ofLibraries /WB32F 160 StdPeriph_Driver/src/wb32fléx_rtc.c \
57 ..fLibraries/WB32F18x_StdPeriph Driver/sre/wb32flox_sfa.c \
58 ofLibrarles/WB32F10x_StdPeriph_Driver/sro/wb3dflén_spi.c \
59 .fLibraries/WB32F18x_StdPeriph Driver/src/wb32flex_tim.c \
68 Lo fLibraries/WB3IF18x_StdPeriph_Driverssrc/wb32flex_vart.c 4
61 «ofLibraries/WB32F18x_StdPeriph_Driver/src/wb32fléx_wedg.c '
62 s fUser/main.c
53 . Userdwhb3dfiee it.c
6
65 B ASM sources
66 A5M SOUMCES = O
&7 LofLibraries/CMSIS/Device /W8 WB32F18n/ startup/goc/startup_wh32flax. 5
M Makefile =
Project > M Makehle
188  # C defines
118 C_DEFS = %
111 -DUSE_STOPERIPH_DRIVER
112 =DMATNCLE_FREQ_9&MHZ
113
114
115 # A5 includes
116 AS_INCLUDES =
117
118 # C lncludes
119 C_INCLUDES = %
120 -I../Libraries/CMSIS/ Include
121 =I../Libraries /CMSTS/Device/WB/WBIZFLOX
122 -I../Libraries /WB32F18x_StdPeriph_Driver/inc %
123 -I../user
124
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Step 07. According to the product code you use, configure the Flash and SRAM size in the

WB32F10x_FLASH.Id file. The figure takes 256KB Flash and 36KB SRAM as an example (for

the product capacity configuration of other codes, please refer to the table below).

-- 4€¢ Use ConFiguration wizerd In Context Menu 333

i Flash Configuration scccecccccssssmsassscsnnsasanasnss
ch» Flagh Conflguration
<oy Fladh Baie addredd <od-0xfEFFEEFE B>
<olx Flash Slze [in Bytes) <8x@-BxFFFFFFFF:B:
&b
__ROM_BASE = GudBO0
| ROM_SITE = Qucdtispess; |

T ———— Embacdided RAM Conflguratlon --ccscsccscccccccasacsanaaas
chy BEM Configuration
codty RAM Base Address  odwd-GufFRFRRRR :8s
€olr RAM Size {In Bytes) <fwd-@xFFFREFFE S
£ b
R BASE = @i
| R SIZE - codioksssd; |

I e Stack / Heap Conflguratlon «cccsccsccccsccasssnssnaanas
ch» Stack / Heap Configuration
<ofy Stack Size (in Bytes) <0x0-SxFFFFFFRF:B»
£ols Heap Size (In Bytes) <Owd-BwFFFFFFEFzER
LA
_STACE_SITE = dxididsuii;
HEAP S1IE = OxDO08000d;

-- &dd grsd of conFiguration SECTION 333 ccvmeiiiinaan

Product Code Flash Size SRAM Size

WB32F10xx6 0x8000 (32KB) 0x3000 (12KB)

WB32F10xx8 0x10000 (64KB) 0x5000 (20KB)

WB32F10xx9 0x18000 (96KB) 0x7000 (28KB)

WB32F10xxB 0x20000 (128KB) 0x7000 (28KB)

WB32F10xxC 0x40000 (256KB) 0x9000 (36KB)
8/16
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Step 08. Open the Windows PoweShell (command line) in the Template\Project directory.

Step 09. Enter mingw32-make and start compiling

EiE » ¥4 (D) » working » Template * Project v 0

-

Tk

|| Makefile
[ ] We32F10x_FLASH.Id

EX Windows PowerShell

Svworking\TemplateiProje

After the compilation is successful, the output is as follows:

% (D¢ » working > Template » Project » w

A
el REEE i

baild
Makefile
WE32F10m_FLASHIH

EX Windows PowerShell — m] =

3 Simplify Compilation Step

In the previous step, we have been able to successfully compile the project source code of
WB32F10x. In order to simplify the compilation step in VS Code, we need to create a task in VS
Code. The steps are as follows:

Step 01, As shown below:

JQ File Edit Selection View Go Ffun | Tenminal | Help

OPEN EDNTORS

TEMFLATE
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Template - Visual Studio Code

“Select 3 task to configure |

| Create tasks.json file from template

Template - Visual Studio Code

| lSeIect 3 Task Template

MSBuild Executes the build target
maven Executes common maven commands
.NET Core Executes .NET Core build command

Others Example to run an arbitrary external command

At this point, a tasks.json appears in the .VS Code directory.

ile Edit Selection Wiew Go Run Terminal Help

EXPLORER {} tasksjson X
> OPEN EDITORS wvscode » {} tasksjson ¥ ..
~ TEMPLATE 1
v TR 2 // See https://go.microsoft.com/fwlink/?L
I 3 // for the documentation about the tasks.
- = 4 “"version™: "2.8.8",
> Libraries S “tasks": [
> Project 6 i
» User 7 "label”: "echo",
8 "type": "shell",
9 "command”: "echo Hello"
18 3
11 ]
12 ¥

Step 02, Modify tasks.json to the following content

tasksjson X

scode asks. 50

1

2 // See https://go.microsoft.com/fwlink/?Linkld=733558
3 /f for the documentation about the tasks.json format
4 “version”: "2.8.8",

5 “tasks": [

& {

7 "label™: "Build MCU Project”,

] “type": “shell”,

9 "command™: "mingw32-make -C ${workspaceRoot}/Project”
18 ¥

11 ]

=
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Step 03, Run the task created in VS Code in the previous step

Run  Terminal Help

New Terminal Ctrl+Shift+”
Split Terminal Ctrl+Shift+5

I Run Task... I icrosoft.com/:
Run Build Task... Ctrl+Shift+B ntation about ti
Run Active File "

Run Selected Text

"Ruild MEIl Drase

‘Selectthetaskto run

I Build MCU Project recently used ¢35
B3 shell contributed
E_n B3 typescript
B3 grunt

Select for which kind of errors and warnings to scan the task output

I Continue without scanning the task output
MNever scan the task output for this task

= MNever scan the task output for shell tasks

Learn more about scanning the task output

ESLint compact problems $eslint-compact associate

Then you can see the task start running and print the output:

ibraries MBA2ZF10x StdPeriph Driver/inc -I. . ker -0f -Wall -fdats-sections -fFlumction-sections
-g -gdwarf-2 -MMD -MP -MFCbulld/startup_wb32flem.d” ../ Librarles/(MSIS/ Device/WB/WB32F 180/ sta
riup/gocsstartup_ wb3zflte. 5 -0 bulld/startup whiZfitn.o
ara-rone-eabl-goe bulld/systes wb32f100.0 bulld/misc.o bulld/wb32f18x_adc.o bufld/wb32f18x_anc
tl.o bulld/wh32flee_bkp.o bulld/wb3zflee_crc.o bulld/wb32f1ee_dmac.o bulld/wb32flé_extl.o bul
ldfwba2Flen_fmc .o buildfwbi2fién_gpio.o buildfwbiafles f2c.o bulld/wb3dfles_§2<.0 bulldfwbilfl
a_lwdg.o bulld/wb32fiee led.o bulld/wb3zfie_pwr.o bulld/wb32f18x_roc.o bulld/wb32fl8x_rng.o
bulldiwb32Fien_ric.o bulld/wbd2fit_sfm.o bulld/wbdzfle spl.o bulld/wb3iflex_tis.o bulld/wbal

Cpuscortex-a3 -mthamb  -specss=nosys.specs -TWB3IZF1@x_FLASH.1d -lc -lm -lmosys -Wl,-Map=bull
d/Template. migp, = =cragf W], --gc-sactions -0 bulld Template.elf
ara-none-eabl-size bulld/Tesplate.elf
text data bss dec hex fillename
car2 119 [} Tada 183 build Template.elf
ara-none-eabl-objcopy -0 lhex bulld/Template.elf bulldsTesplate.hex
arm-rong-gabl-chjcopy -0 binary -5 build/Template.elf bulld/Template.bin
mingui2-make: Leaving directory “D!/fworking/Tesplate/Profect”

Terminal will be revied by taiksi, press any key to close it.
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4 Configure the debug environment

Step 01, Create a new folder named WestBerryTech in the J-Link installation directory:
C:\Program Files (x86)\SEGGER\JLink V614b\Devices

And then create a new folder named WB32F10x in the WestBerryTech folder.

Step 02, Copy the WB32F10x_256.FLM (programming algorithm file) to
C:\Program Files (x86 \SEGGER\JLink V614b\Devices\WestBerryTech\WWB32F 10x folder

CAProgram Files (xB8)\SEGGERYJLink V&14b\Devices\WestBerryTech\WE32F10x

23 EE
« Devices » WestBerryTech » WEB32F10x v O
25 : PEGL L
| WB32F10x_256.FLM 2020/6/18 13:52 FLM 25|

Step 03, Add WB32F10x information to JLinkDevices.xml file and save it.
(JLinkDevices.xml file is in C:\ProgramFiles(x86 \SEGGER\JLink V614b\ path)

<Device>
<ChiplInfo Vendor="WB" Name="WB32F10x" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x20000000" WorkRAMSize="0x9000" />
<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x40000" Loader="Devices\WestBerry\WB32F 10x\WB32F 10x_256.FLM"
LoaderType="FLASH_ALGO_TYPE_CMSIS" AlwaysPresent="1" />

</Device>

 JlinkDevices.xml X

C: > Program Files (x86) > SEGGER > JLink V&14b > & JLinkDevices.xm|
1 <DataBase>
2 <Device>
<ChipInfo Vendor="HestBerryTech" Name="WB32F10x" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x28000000" WorkRAMSize="8x1008" />
4 <FlashBankInfo Name="Internal Flash" Baseiddr="ex@seeeeea” MaxSize="6x4@@00" Loader="Devices\WestBerryTech\WB32F1ex\WB32F10X_256.FLM" LoaderTypa="FLASH_ALGD_TYPE_CMSIS" AluaysPrasent="1" />
5 </Device>
6 <Device>
7 <ChipInfo Vendor="ATMEL" Name="ATSAMASD27" Core="JLINK_CORE_CORTEX_AS" WorkRAMAddr="8x@02000@0" WorkRAMSize="@x@@020000" JLinkScriptFile="Devices\ATMEL\SAMASD2.ILinkScript” />
8 <FlashBankInfo Name="QSPI Flash" Addr="" MaxSize="0: " Loader="Devices\ATHMEL\SAMASD2\SAMASD2XPLAINED_QSPI.elf" LoaderType="FLASH_ALGO_TYPE_OPEN" />
9 </Devices
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Step 04, Configure the path to JLink GDBServer in VS Code

Ternplate - Visual Studio Code

=workspace settings

| Preferences: Open Workspace Settings recently used
Preferemces: Open Workspace Settings (JS0N) gther commands
Settings X o O

| Search settings

Commonly Used

> Text Editor Cortex-Debug Configuration
> Workbench
3 Window Arm Toolchain Path
S Features Path to the GCC Arm Toolchain (standard prefix is "arm-none-eabi” - can be s'rel IFrDJgh Ihg armToolchainPrefix setting) to use. I
not set the tools must be on the system path. Do not include the executable file name in this path.
> Application
~ Extensions Edit in settingsjson
C/C++
Arm Toolchain Prefix
Css The prefix to use for the arm toclchzin - the standard release from arm uses "arm-none-eabi” but alternative toolchains may use
Emmet different prefix. Currently the gdb and objdump tools are needed.
Git Edit in settings.json
GitHub
Grunt
Gulp Enable Telemetry
Hex Editor | Enable Telemetry for the Cortex-Debug Extension. Reporting will also respect the global telemetry.enableTelemetry setting.
HTML
Jake Flatten Anonymous
JavaScript Debugger If true, anonymous unions/structs are flattened in their parent data structure
JSON
LESS
Markdown Jlink GDBServer Path

Merge Conflict Path to the JLink GDB Server. If not set then JLinkGDBServer (JLinkGDBServerCL.exe on Windows) must be on the system path.

Mode debug

setting:

Settings X } settingsjson X

wvscode > settingsjson > ..
1 q
2 | "cortex-debug.JLinkGDBServerPath™: "C:/Program Files (x86)/SEGGER/JILink_V614b/JILinkGDBServerCL.exs"

A

Step 05, Create a file to customize Run and Debug

RUM

Open a file which can be debugged or
run.

To customize Run and Debug create a

launch.json file,

Show all automatic debug configurations.

ﬂr>

| Select Environment

C++ (GDB/LLDB)
C++ (Windows)

Chrome (previ

Edge: Launch
MNodejs
Mode,js (preview)

More...
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Modify as follows:

launch json X

wvscade launchjson > .

1k

2 // Use IntelliSense to learn about possible attributes.
3 // Hover to view descriptions of existing attributes.

4 /f For more information, visit: https://go.microsoft.cor
5 "version": "@.2.8",

6 "configurations™: [

7 {

8 "name": "Cortex Debug",

9 "cwd”: "${workspaceRoot}",
1@ "executable": "./Project/build/Template.elf",
11 "request": "launch",
12 "type": "cortex-debug",
13 "servertypa": "jlink",
14 "device”: "WB32Flex",
15 "interface”: “swd"
16 1
17 1

-
©a
==1

Step 06, Use a J-Link emulator to connect to the WB32F10x chip via the SWD interface.
Step 07, Start debugging
R... IEICcrtex Debug @ &l

“ VARIABLES =
ﬁr>
le Edit Selection View Go Run Terminal Help startup wb32f10x.5 - Template - Visual Studio Code
R. D| Cortex Debug v 8 &1 - launch,json s startup_ wb32f10x8 X = 2 ¥ T O O
~ VARIABLES Libranies > CMSIS > Device 10x > startup > gcc > s startup_ L5
 Local a1 __Vectors_End:
a2 .equ __Vectors_Size, _ Vectors_End - __Vectors
» Global .
a3 .size __Vectors, . - _ Vectors
> Static a4
a5
a6 .thumb
97 .section .text
as .align 2
99
188 .thumb_func
1e1 .type Reset_Handler, %function
1@z .globl  Reset_Handler
183 .fnstart
184 Reset_Handler:
185 bl SystemInit
186
187 ldr r4, =__ copy_table_start__
188 ldr r5, =_ copy table_end__
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IMPORTANT NOTICE

Information in this document is provided solely in connection with WB products. This
document, including any product of WB described in this document (the "Product"), is owned by
WB under the intellectualproperty laws and treaties of the People's Republic of China and other
jurisdictions worldwide. Westberry Technology (ChangZhou) Corp., ltd and its subsidiaries("WB")
reserve the right to make changes, corrections, modifications or improvements, to this document,
and the products and services described herein at any time, without notice.WB does not assume
any liability arising out of the application or use of any Product described in this document.
Purchasers are solely responsible for the choice, selection and use of the WB products and
services described herein, and WB assumes no liability whatsoever relating to the choice,
selection or use of the WB products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is
granted under this document. If any part of this document refers to any third party products or
services it shall not be deemed a license grant by WB for the use of such third party products or
services, or any intellectual property contained therein or considered as a warranty covering the
use in any manner whatsoever of such third party products or services or any intellectual
property contained therein.

Except for customized products which has been expressly identified in the applicable
agreement, the Products are designed, developed or manufactured for ordinary business,
industrial, personal, 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.

Resale of WB products with provisions different from the statements and/or technical
features set forth in this document shall immediately void any warranty granted by WB for the
WB product or service described herein and shall not create or extend in any manner
whatsoever, anyliability of WB.

©2022 Westberry Technology (ChangZhou) Corp., Itd All Rights Reserved
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