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1 WB32F10x Firmware Library Introduction
The WB32F10x Standard Peripherals Library is structured as follows:
v | | WB32F10x StdPeriph Lib
Documentation
v Libraries
CMSIS
WB32F10x _StdPeriph Driver
WEB32F10x USBDevice Driver
w Project
WB32F10x_StdPeriph Examples
WB32F10x_StdPeriph Template
Utilities
This library contains a collection of routines, data structures and macros covering the features of
WB32F10x peripherals.

Documentation for the WB32F 10X firmware library is stored in the Documentation folder.

® Libraries contains three subfolders, CMSIS, WB32F10x_StdPeripher_Driver and
WB32F10x_USBDevice_Driver.

® The CMSIS stores the startup files, headers, etc. associated with the WB32F10x chip.

® The WB32F10X_STDPeripher_Driver contains the source code of the WB32F10x firmware library,
which is related to the standard peripheral.

® The WB32F10x_USBDevice_Driver contains the WB32F10X USB device protocol stack code.

The Project folder contains two subfolders, WB32F10X_StdPeripher_Examples and
WB32F10X_StdPeripher_Template.

® The WB32F10X_StdPeripher_Example folder contains the official source code of the firmware provided
by WestberryTech for reference.

® The WB32F10X_StdPeripher_Template folder contains the file templates needed to create the new
project.

The Utilities folder holds common source code.
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2 Use the keil mdk to create the project

Step 01, Create a new folder named Template to hold the entire 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

> User

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

Step 04, Copy the contents of the Project\ WB32F10X_STDPeripher_Template folder from the
WB32F10x_StdPeriph_Lib floder to the Template\User folder.

~ Libraries
> CMSIS
» WE32F10x_StdPeriph_Driver
* WE32F10x_USBEDevice_Driver
~ Project
w User
C main.c
C wb32f10x_confh
C wb32f10x_it.c
C wb32f10x_ith

Step 05, Open the Keil MDK software, Click Project-> New uVision Project... as shown:

k2 pvision
File Edit View Project Flash Debug Peripherals Tools
1 _f b ﬂ New pVision Project...
New Multi-Projed Workspace...

Open Project...
Project

ose Project

Export »
Manage »

4/19

V1.2



) WESTBERRY

WB32F10x
Getting Start Development

Step 06, Select the device to use for the project as ARMCM3, and then click OK.

pd

“% ARM Cortex MO
% ARM Cortex MO plus
4 ARM Cortex M23
B4 ARM Cortex M3

il ARMCM3

% ARM Cortex M33
¢ ARM Cortex M4
% ARM Cortex M7
% ARM SCO0D

=

Select Device for Target Target 1'...
Device I
ISoﬂware Packs ;I

Vendor:  ARM

Device:  ARMCM3

Toolset:  ARM

Search: I

Description:
=% ARM _*| |The Cortex-M3 processer is an entrylevel 32-bit ARM Cortex processor

designed for a broad range of embedded applications. It offers
significant benefits to developers, including:

- simple, easy+to-use programmers model

- highly efficient ultradow power operation

- excellent code density

- deterministic, high-performance intermupt handling
- upward compatibility with the rest of the Cortex-M processor family.

Cancel | Help |

Step 07, You will see the Manage Run-Time Environment dialog pop up and you can click Cancel to close the

dialog box.
K Merags o Tomg [raieamgm ]
P g ] reinst Dyl
x il Clb P T T L L P N T T
i il DL D bt it Dot @ it s gl 1 CVES Do S Pt
o A e AP [ remgam = ool LsSereanes tos B Lol 3 acsd WO Corpaler 3 |
o B Do et rofe= b
s il Vi Sy [ECR + L4d Vo o il 9 it il il
s A Cappian M Py < N MLE Lom e non. oo gt LD Sepings
+ W Helwrh o e w il Pl P4 et arroey s P el et
& i LE T - w LWE Wl st e v Bveid Kb
4| | H
=
Wl Chiigedl L rpae
|
e - Bansiin - I -
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Step 08, You can set up three Groups: CMSIS, User, StdDriver before import the Standard Peripherals

Library file.

K2 D:\Template\Project\Template.uvprojx - pVision
File Edit View Project Flash Debug Peripherals

=R=N- I =N | |

..... Lont
| ¥3| Target 1
Project 1 B
=% Project: Template

sl Target

Groups: }( + +

|ser
StdPeriph_Driver

Add files to the Group
Add to the CMSIS Group:

Tools  SVCS  Window Help

SEIL-IER A

|E§LED

Template\Libraries\CMSIS\Device\WB\WB32F 10x\startup\arm\startup wb32f10x.s

Template\Libraries\CMSIS\Device\WB\WB32F 10x\system wb32f10x.c

Add to the User Group:

Template\User\main.c
Template\User\wb32f10x it.c

Add all the .c(source code)files in the Template\Libraries\WB32F10x_StdPeriph Driver\ SRC

folder to the STDDriver Group

Xt +

Groups: | | | [Files:
statup_wb32 10x s

User
StdPeriph_Driver

system_wh32f 10k c

Groups:

CMSIS

StdDriver

6/19
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G

Manage Project ltems *

Project Items |Folders,-‘"Extensions I Eooks I

X+ +

CHISIS misc.c )
LUser wh3X10x_adc.c
wh3X10x_anctl c

wh3X10x_bkp.c
wh3X10x_crc.c
wh3X10x_dmac.c
wh3H 10 _extic
wh3X 10 _fmc.c
wh3210x_gpio.c
wh3H 1l _iZcc
wh3H 10 _iZs.c
wh3X 10 _iwdg.c
wh3Z 10 _led.c
wh3X10x_pwrc
wh3H 10 _rcc.c
wh3H10_mg.c
wh3X 10 _rc.c
wh3H10x_sfm.c
wh3Z10x soic e

Set as Cument Target | Add Files... |

0K I Cancel Help |

Finally,the whole project is structured as follows:

= “% Project: Template o
=l e Target 1
BB CmsIs
) startup_wh3310es
] system_wh3210.c
= S User
_] main.c a—
_] wh3I2fiow_jtc
B £ StdDviver
_] mise.c
] whb32f0x_sdec
L) wh32f10x_anctlc
_] wh32fi0e_bkp.c
] wh32file_crc.c

bl PEET TN

L« 1l
:IEPI’&]!H ﬂE:-.-l-:- 1} Functi [I.,Tf"l'.i
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Step 09, Click the icon below to open the Options for Target dialog Box.

(%) D\ Template'\Project\Template.uvprajx - pVision

Project
- Project: Template
=g Target 1
= CMSIS

r B8

I

File Edit View Project Flash Debug Peripherals Tools 3SVCS  Window Help
5 @ | & | | | | | & 1=
ILI @ | gg| Target 1 1 £\ é %

Configure Read/Only Memeory Areas and Read/Write Memory Areas (Configure the starting address and

size of Flash and SRAM.).

Note . Configure the Flash and SRAM sizes based on your IC type. 128KB Flash and 28KB SRAM are used
as an example (see the following table for capacity configurations of other Product Code ).

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)

kA Options for Target 'Target 1'

ARM ARMCM3

Device Target ]Dutput ] Listing] User ] C/C++ ] hsm

] Linker] Debug ] Utilities]

Code Generation

Htal (MHz): [12.0 ARM Compiler: |Use default compiler version j
Operating system:  |None j
System Viewer File: ™ Use Cross-Module Optimization
[ARMCM3 svd J [ Use MicroLIB ™ Big Endian
I™ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default  offchip Start Size Startup defautt  offchip Start Size Nalnit
r ROM1: - r RAM1: r
r e[ [ i Y
r oemx[ [ VT Y N
on-chip on-chip
©  rour. [pem0 pam ||| |v . P prow -
r owomz| [ r omaz | |
f_____?ﬁ?_____] Cancel | Defaults | Help
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V1.2



WB32F10x
@WESTBEFIHY Getting Start Development

Step 10, Configure the header file include path for the project in the C/C++ TAB.

E Options for Target Target 17 w

Davies | Targst | Oubput | Listing | User J.u | Linker | Debug | Urilities |

Preprocesmor Symiboks
Rete: |
Language / Code Gereration
™ Eecute-only Code ™ St ANSIC Waminga:
™ Enum Cortainer shways int M Waregs ]

Optimization: | Lewel 0 (00} vi

I Cptmize dor Tma I Plain Char is Signed r
[T Sclt Load and Stone Muliple I ReaedOrly Postion Indepersient I Mo fats includes
¥ One ELF Section per Function [T BesdWite Postion Independert ¥ £55 Made

T | -]

Msc |'
Controls
Compder [0 g Cortes-M1 -4 +5 00 ~apoasintensols -apit_sechons

esetssl [LATE/ Targed_1
sring

o I Cazezal Dafuales Halp

Add the paths as follows:
.\Libraries\CMSIS\Include
.\Libraries\CMSIS\Device\WB\WB32F 10x
.\Libraries\WB32F10x_StdPeriph Driver\inc

.\User
Folder Setup ] o
Setup Compler Include Paths: _1- +

ullibranes LM Shinchuds

ibranes M S5 Denvice WEBVWESF 10x
“Libranes WEIZF 10c_StdPerph_[everine
e

0K I Cancel
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Step 11, Include USE_STDALTER_DRIVER and MAINCLK_FREQ_72MHZ definitions in the
Preprocessor Symbols (see below for details on these two definitions).

USE_STDPERIPH_DRIVER definition indicates using Standard Peripherals Library
MAINCLK_FREQ_72MHz definition indicates using the 72MHz Main Clock configuration function
predefined in system_wb32f10x.c to configure the Main Clock.

HSE_VALUE=12000000 definition indicates the external crystal frequency used is 12MHz.

Note: The main frequency cannot exceed the maximum frequency supported by your IC type.

K& Options for Target Target 1° =
Devics | Target | Output | Lizting| Vser  CE%% |hem | Linker | Dobug | weiliciaz |
Progeacsases Symicls
1
[M.-* |'.‘5-E_STDPEF|IF-IJ3-""~"EHH-’;-‘ELDLFREG_HM-'.:.HSE_"J-";_'.E-12EC{FIII' ]
Undatew: |
Language / Ceosde Ganerstion
I Euscute-onky Cods I Sice AMSIC Wesrings
Optesization: [Level D100) =) ™ Erum Contaires shways int M Waminga j'
[~ Ciptimize for Tame ™ Plain Char i Sigred r '
[T Soit Load and Store Multiple ™ Ruead-Orly Position Independent ™ Mo Auts Inchudes
¥ O ELF Seotion per Funchon [T Read-¥Wete Postion Indepandent W C99 Mode
“?ﬁ [ Libwaries TSI S include: ' "Lbrares \CMSIS Devvice 'WENWEIF 10\ \Librames WHI2F1C ]
Wiz |
Controls
Compler  [=oS8 o =opy ConenM3 = o O =apcy smlerwod -splt_sections - ./ _/Libvanes CMS1S inciude - ~
contral | /. /Ubeien TRESIS. Dwvice WEAWEIIF 10x 4 7./ Libearien WEEF 1 _StelPeriph_Deiverinez 4 .
o Cameal Defundes | Halg

Step 12, Click OK. At this point, the project setup configuration is complete. Next we will configure
debugging.
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Step 13, Because the WB32F10x is an ARM Cortex-M3 chip, you can use a Cortex-M3-enabled
debugger (e.g., JLink, Ulink, CMSIS-DAP, etc.) to debug your applications. Let's use JLink as an

example to demonstrate the configuration debugging of WB32F10x

Step 14, Connect A JLink tool to your computer, use the JLink SWD interface to connect to the
WB32F10X chip, and power the chip.
Step 15, Open the Options for Target dialog box, switch to the Debug TAB, and choose to J-Link/J-

TRACE Cortex.

KA Options for Target Target 1’

™ Limit Speedto Real-Time

¥ Load Application at Startup ¥ Run to main()
Inttialization File:

| ol o |

Restore Debug Session Settings
[v Breakpoaints ¥ Toolbox
[V Watch Windows & Peformance Analyzer
¥ Memary Display v System Viewer

CPUDLL: Parameter:

Devics | Targst | Output | Listing| Vser | /T |Asm | Linker Debug |wtilities |

" Use Simulator ~ with restrictions  Settings (CINVEER )| NK / J-TRACE Cortex v || Settings

V¥ Load Application at Startup ¥ Runto main{)
Intialization File:

| ol e |

Restore Debug Session Settings
[¥ Breakpoints ¥ Toolbox
[¥ Watch Windows
v Memaory Display ¥ System Viewer

Driver DLL: Parameter

|SARMCM3.DLL | -MPU
Dialog DLL: Parameter:

|SARMCM3.DLL |-MPU
Dialog DLL: Parameter.

|DCM DLL |1:<:M3

Manage Component Viewer Description Files ... |

|TCM.DLL |1:<:M3

14 | Cancel Defaul t= | Help
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Step 16, Click Settings to configure the debugger.

Options for Target 'Target 1'

Devicel Target | Output I Listingl User

" Use Simulator
[~ Limit Speedto Real-Time

| c/c++ | Asm

with restrictions  Seftings | = Use: [J-LINK / J-TRACE Cortex

| Lizker Debuz |Utilities|

¥ Load Application at Startup
Initialization File:

¥ Run to main()

| BEN

¥ Load Application at Startup
Inttizlization File:

¥ Run to main()

e

Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoirts ¥ Toolbox ¥ Breakpoirts ¥ Toolbox
¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sARMCM3.DLL | -MFU [sARMCMaDLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL I-pCMS ITCM.DLL I-pCM3
Manage Compenent Viewer Description Files ... |
0K | ] | afiles | Help |

You can see on the right that JLink has detected the WB32F10X chip after select the SW

interface.

Cortex JLink/JTrace Target Driver Setup X

Debug |Trace I Flash Downloadl

- J-Link / J-Trace Adapter ~ SW Device
v el IDCODE Device Name Move
Device: | JLmkARM SWDI| © 0x2BA01477  ARM CoreSight SW-DP iI
Hw: | V8OO 4l ’IW MI
W ; m
Port: Max & Automatic Detection | CODE:

- IS MHz - £ Manual Configuration [Baias Pemmes
Auto Clkl Add | Delete | Update IR len:

Cache Options Download Options

¥ Cache Code
[¥ Cache Memory

Connect 8 Reset Options

j Reset: INorma j

|¥ Reset after Connect

Connect: |Normal I~ Verify Cade Downloac

I Download to Flash

rInterfac TCPR/IP Misc
Network Settings
@ USB  TCP/IP .
1P-Addres: Port (Auto: s detecl Jlink Info |
e I 27 .0 .0 .1 I 0
Ping | JLink Cmd |
State: ready

T | s |

A |

Step 17, Then click # £ (OK) to exit.In the Utilities TAB,

12/19
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Step 18, You need to do the setup shown in the following figure:

Options for Target Target 1'

X

Device | Tarzet | Output | Listing | User | C/0++ | Asm | Linker | Debug

i Clook 1A, =

@ Use Target Driver for Flash Programming
— Use Debug Driver —

¥ Use Debug Driver

v Update Target before Debugging

Init File: I

" Use Extemal Tool for Flash Programming

Command:l

=

Arguments: I

™ Fun Independent

—Corfigure Image File Processing (FCARM):

Output File: Add Output File to Group:
CMSIS |
Image Files Root Folder: I ™ Generate Listing
K, I Cancel Defaults Help

Then click the Settings button to open the Flash Programming configuration dialog box. Do the

configuration as shown.

Cortex JLink/JTrace Target Driver Setup X
Debugl Trace Flash Download |

~Download Function RAM for Algorithm

LOAD " Erase Full Chip | Program

¥4 Er s Verify Start:[0x20000000  size: [0x1000

[\ Reset and Run

Ty Ager

Description I Device Size I Device Type Address Range

Starl:l Size:
Add Remove
BE I g oz 1]

13/19
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Step 19, Programming Algorithm configuration

Step 20, Copy the WB32F10X_256. FLM file provided by WestberryTech to the corresponding
folder in the installation directory of Keil MDK
( on my computer the path is_ D:\Program Files (x86)\Keil v523\ARM\Flash )

% (D) » Program Files (xB6) » Keil v523 » ARM s Flash v
OER EHEES ESiil
|j WB32F10x_256.FLM 2019/8/25 18:53 FLM 3245

Then click the Add button in the Programming Algorithm dialog box

Cortex JLink/JTrace Target Driver Setup *

Debug | Trace  Flash Download ]

Download Function RAM for Algorithm

LORD " Erase Full Chip [ Program
$F  cErasclSedors @ verify Start:[0x20000000  Size: [0x1000
" DonctErase [ Resetand Run

Programming Algorithm

Description Device Size Device Type Address Range

Start: | Size:

i | |

[ | e | o |

Step 21, Locate the Programming Algorithm named WB32F10X 256KB Flash and click Add.

Add Flash Programming Algorithm x
Description | Flash Size | Device Type | Origin | A
TMPM440 BE 1024kB Hash M On-chip Flash MDK Core
TMPM440 BE 768kB Flash 768k On<chip Flash ~ MDK Core
TMPM46x 1024kB Flash M On-chip Flash MDK Core
TMPM46x 1536kB Flash 1536k On-chip Flash MDK Care
TMS470MF Bank( 128KB E. 128k On-chip Flash MDK Core
TMS470MF Bank( 192KB E... 192k On-chip Flash MDK Care
TMS470MF Bank( 256KE H... 256k On-chip Flash MDK Core
TMS470MF Bank( 256KB E... 256k On-chip Flash MDK Core
TMS470MF Bank( 384KE ... 384k On-chip Flash MDK Care
TMS470MF Bank(0 512KB A 512k On-chip Flash MDK Core
TMS470MF Bank1 128KE A... 128k On-chip Flash MDK Care
TMS470MF Bank1 32KB ECC 32 On-chip Flash MDK Core
TMS470MF Bank1 64KB Flash Bk On-<hip Flash MDK Core
TMS470MF Bank1 64KB ECC Gk On-chip Flash MDK Core
TSX1001 Code EEFROM 3k On-chip Flash  MDK Core
WB32F 10x 256k B Fash < On-chip Flash MDK Core hd

D-\Program Fies (x86)\Keil_v523\ARM flash\WB32F10x_256 FLM
Add | Cancel
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Then click fE(OK).

Cortex JLink/JTrace Target Driver Setup

Debugl Trace Flash Download |

~Download Function RAM for Algorithm
Lopn ¢ Erase Full Chip ¥ Program
FF  © Erasesectors [ Verify Start: {0x20000000  Size: [0x1000

" DonotErase [~ Reset and Run

~Programming Algorithm

Description Device Size | Device Type Address Range

On-chip Flash 0B8000000H - DBO3FFFFH

Start: |m03000000 Size: [0x00040000

sid | e |

FEFA(A) |

At this point, you are ready to compile, download, and debug the program. The configuration of
the firmware library is described in the following section.

Di\Template\Project\Template.uvprojx - pVision - O X
File Edit View Project Flash Debug Peripherals Tools SYCS Window Help
NEH@ SB[ 96| | PRRR|EEEE o ,aa.
& @ L Target 1 ! £\| T e v FENER
Project 4572 T n @ ] mainc v x
2% Project: Template 10 A
4 Target1 11/
3 cmsis 12 . Main program.
13 Hone
[0 User 2 1 Hone
[ StdDriver 13
16 int main(wvoid)
17 =4
1s
13 /* Infinite loop */
20 while (1)
210
22 1}
23 |}
24
25 N
EProJect @E-:u-:ks {} Fundi... []..Temp\... < >
Build Output i x |
compiling wb32f10x uwart.c... ~
compiling wb32£10x wwdg.c...
linking...
Program Size: Code=656 RO-data=232 RW-data=0 ZI-data=1376
".\Cbjects\Template.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:08 =
< >
J-LIMK /

15/19
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3 Details of WB32F10x Standard Peripherals Library

The size of the application stack and heap can be configured in startup_wb32f10x.s as follows:

Project L | ] startup_wb32f10x.s v %
B V{g Project: Template 42 : <h> Stack Configuration ~
[=4e5 Target 1 43 Stack Size (in Bytes) <0x0-0xFFFFFFFF:&>
25 Cmsis 44 ; </h>
B startup_wb32f10x.s 43 ) B
46 I Stack Size EQU 0x00000400 I
[ system_wh32f10x.c a5
=S User 48 LEEL STACK, NOINIT, READWRITE, ALIGH=3
J main.c 49 Stack Mem SFRCE Stack Size
[] wh32f10xit.c ;2 —initial sp
3 StdDriver 52
53] ‘h> Heap Configuration
54 Heap Size (in Bytes) <0x0-0xFFFFFFFF:8>
55
1
57 IHeap_Size EQU 0x00000100 I
58
59 LEEL HEZP, NOINIT, READWRITE, ALIGH=3
€0 _ heap base W
< | _’l < >
) Brniact | @@ rnate | £ Fncti |11, Tamnl Tewt Fditor {  Confinuration Wizard  §

You may want to note that there are two macro definitions in wb32f10x.h.

Frogedt L - | _] waimiaen
1% Project Template iy
& Tegel SHCI#.f -defired USE_STOPERIFH_TRIVER
i s B8 (/0 - -
2] sactup b0 B3 | o T eres camn el dteics widl B et et ik L
£ (5] mystoen wh3d 02 B || , In chis chbe, chese drimcs vill S0c be dacleded 4d ® X
(=" 59
# ] reaine &0 vldefine TSL STOFLCRIFH DRIVER®
@ ] whaN e ke :; s
i Ld SdDrve ]
(1]
&5 ik ne = Fx H & a E
€6 i
&7
& " " = b ar HEP
& P .
T
Ti #if defined
12 fdefizne HIE | I a ne Emtersa H=
TN Thds
Project L x| ] wb32f10xh
=% Project: Template 4397 |
El 45 Target 1 4398 (J#ifdef USE_STDPERIPH_DRIVER
=k cMmsIs 4389 #include "wb32f10x conf.h"
4400 | #endif
[ startup_wh32f10x.s .
[ system_wh32f10x.c 4402 |
Bk User 4403 [H/** Baddtogroup Exported macro
[ mainc 2404 .fl& {
. 4405 .
[1 wh32f10x_it.c s

USE_STDPERIPH_DRIVER means that the application needs to use a peripheral driver from the
firmware library and will include the WB32F10x_conf.h header file in the project.

HSE_VALUE is used to specify the frequency of the external crystal on the WB32F10x chip. By
default, the external crystal HSE frequency of the Peripherals library is 8MH.

If you are using an external crystal oscillator other than 8MMHz, be sure to modify or
overwrite the definition in the compiler's global predefined!!

16 /19 V1.2
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You may want to focus on a few definitions in system_wb32f10x.c.
Projact =0 ) witem_whEEiGLe -
g I':r.q::'.lu;ﬁ:pﬂtl | :5

B Chesns 13 Defize =lacks
] starp mb 300 s
SO e b2 10

= User
& _|1 maing
3 ) w30 e

= L4 SdCrreer

TR N

L -
e =g g i g

e
W
1

MAINCLK_FREQ_* ;These macros define the frequency of the chip master clock after the
program is started. You can only choose to define one of them (if none is defined, the chip
master clock is MHSI). You can define it at the compiler global predefined. These macro
definitions are required for the external crystal oscillator of the chip.

If you are defining MAINCLK_FREQ_72MHz, the external crystal frequency of the chip must be
6MHz or 12MHz. (Note: the definition of HSE _VALUE must be overwrote as well).

VECT_TAB_SRAM:This macro maps the interrupt vector to the SRAM(This macro needs to be
defined for projects running in SRAM).

VECT_TAB_OFFSET: This macro is used to set the offset of the starting address for the interrupt
vector (Relative to the starting address of Flash or SRAM.).
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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.
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