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This document site is deprecated.

Please visit the new site Linkedsemi Documentation Center
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CHAPTER 1

PNEEET]

1.1 REGEFRIMNERE

A NEEET INPIY S78: %
1. Python 3 + MDK-KEIL
2. Python 3 + VS Code + GCC(ARM)
AL
GCC(ARM) 9.2.1 20191025
VS Code (64bit)
Python 3.8.2 (64bit)
MDK_KEIL
SDK " 2k :
gitee

github



https://developer.arm.com/-/media/Files/downloads/gnu-rm/9-2019q4/gcc-arm-none-eabi-9-2019-q4-major-win32.zip?revision=20c5df9c-9870-47e2-b994-2a652fb99075&la=en&hash=347C07EEEB848CC8944F943D8E1EAAB55A6CA0BC
https://go.microsoft.com/fwlink/?Linkid=852157
https://www.python.org/ftp/python/3.8.2/python-3.8.2-amd64.exe
http://www.keil.com/fid/qtcbv3wb9c9j1wrdw6w1a24gf9liqqd1ig1yd1/files/umdkarm/MDK525.EXE
https://gitee.com/linkedsemi/ls_ble_sdk
https://github.com/linkedsemi/ls_ble_sdk
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1.1.1 —. MDK-KEIL

1. keil AT 24228 5.25 DA b, B8 B FRATEER S BE R BRAS, AR 5.29 B L)l

2. ¥TH F 2Ry 1s_ble_sdk H, ¥F4HHZ T tools\prog\LinkedSemi\le501x_flash_algo.
elf &l —1 1B e S 44 M 1e501x_flash_algo. FLM, F-4 1e501x_flash_algo. FLM {442 D1 | keil
LAH SR ARM\F Lash fgfe

3. Ff fromelf PUFT SCARFTTE BRI M R GRS fEr, TS keil 2E85, % SCHITFE RS AEAE keil Y28 H
¢ N Keil v5\ARM\ARMCC\bin , HNXE(EH keil gintefi “fromelf A2 PN EPE b2,

ARAGEATRRE P B AL BRSO A . (AT B IR )
MR EERRTE X
yanlu HIFFZEE(U) Cwindows\system32 FEN)
- = C:\w?ndmws
. } . ) Chwindows\System32\Whem P
MOZ}TLUGINiPATH D:\Program Files [xBﬁ:{\Fux\t Software\Foxit Reader\plugins\ Cowindows\System32\WindowsPowershely1.0\
OneDrive C\Users\yanlu\OneDrive Cawindows\System32\OpenssHy p—
Path C\Users\yanlu\AppData\Local\Programs\Python\Python38\Sc... CiProgram Files (xB6\NVIDIA Corporation\PhysX\Common
TEMP C:\Users\yanlu\AppData\Local\Temp CaProgram Flles\IntehWiF\bin, BED
TP CUsersiyanlui\AppData\Local\Temp C:\Program Files\Comman Files\Intel\WirelessCommon,
CA\Program Files (xB6)\Intel\Intel(R) Management Engine Comp...
C:\Program Files\Intel\Intel(R) Management Engine Component... Y
9%6USERPROFILEZ:\.dnx\bin
HRN)... REE.- (D) C:\Program Files\Microsoft DNX\Drvm), =0
Ci\Program Files\Microsoft SQL Server\130\Tools\Binny
EHETE(S) / @ Di\arch\arcanist\bin
== = A Di\php-7 4.3-nts-Win32-vc15-x64 EETE..
Diwork _tools\gcc-arm-nane-eabi-9-2019-g4-major-win32\bin
OnlineSegfces Online Services C:\Program Files (x86)\SEGGER\ILink
08 Windows NT C:\Program Files\doxygenybin
Path C\windows\system32;C:\windows;C:\windows\System32\Whbe... C:\Kei\_\ri\ARM\ARMCC\bink
PATHEXT {COM;.EXE;.BAT,;.CMD;.VBS,.VBE;.JS;.JSE,WSF,WSH; MSC %SystemRoot9\system32 @
platformeade AN 55yetemRoots
PROCESSOR ARCHITECT...  AMDG4 %SystemRootd\System32\Whem
PROCESSOR_IDENTIFIER Intel64 Family 6 Model 142 Stepping 12, Genuinelntel v 3SYSTEMROOTS6\System32\WindowsPowerShell\w1.0\
@ﬁ %SYSTEMROOT%\System32\OpenSSHY
(0 () C:\Program Files\Git\emd
= i @ %

1.1.2 =, Python 3 + VS Code + GCC(ARM)
o fifJE GCC, ¥ {GCC_SETUP_DIR}/bin FRIZTRINE] RS 15575 & PATH th
o ‘G2 Python 3(/2)3% 4 %% pip #ikt, ¥l Python % PATH). VS Code

%23 Python 1B<i¥4Rik%EA

1. “aJ3% Add Python 3.8 to PATH, #X)5%+% Customize install T35 4 %%

4 Chapter 1. A3/


https://gitee.com/linkedsemi/ls_ble_sdk
https://jingyan.baidu.com/article/47a29f24610740c0142399ea.html
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C# Python 3.8.2 (64-bit) Setup — >

Install Python 3.8.2 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

% Install Now
C\Users\yanlu\AppDiata‘Local\Programs\Python\Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

———mmmp —> Customize installation

Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS W/ Add Python 3.8 to PATH T

2. Wik pip BURC S a) ik, HEREBANAT, A5 Next 257 F—4

I3 Python 3.8.2 (64-bit) Setup — X

Optional Features

Documentation
Installs the Python documentation file,
pip
Installs pip, which can download and install other Python packages.

td/tk and IDLE

Installs tkinter and the IDLE development environment.

Python test suite
Installs the standard library test suite.

py launcher for all users (requires elevation)
Installs the global 'py’ launcher to make it easier to start Python,

python

for

windows Back Next Cancel

3. Aifi Install SEREZE4 58

4. DAFRGUE P ST AT, SRS Y)HeE] SDK RN H %, filin SDK FEfE D £ F D:\
1s_ble_sdk, B4/ CMD Fa N A D: )43 D £, R5HEMH cd 1s_ble_sdk 3
AZ| SDK R H B

1.1, REFRIMRREE 5


https://jingyan.baidu.com/article/f0e83a255d020522e4910155.html

 JEA SDKARH, PARGATE A S IHTITar 4T, PATFikard, 2% Python {8 %:

pip install -r requirements.txt

USROG L RS RO AR, 3 ) pip PR, BCE T DA T A2

pip install -r requirements.txt -1 https://pypi.tuna.tsinghua.edu.cn/simple

9]

e I VS Code #7JF SDK H 3%, siiiZ:fll Extensions (P4 ctrl + shift + X ) , FEEREHA
@recommended , %3 5 Workspace Recommendations {4

1.1.3 =. B %% Python3+VS Code+GCC(ARM)
114 RFETAH

python #XH T H

* python3
python-3.8.5.exe
* Scons
SCons-4.1.0.post1-py3-none-any.whl
* ecdsa

ecdsa-0.16.1-py2.py3-none-any.whl

6 Chapter 1. A\ 1iEf
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« intelhex

intelhex-2.3.0-py2.py3-none-any.whl

VSCODE {##xI &

e vscode T H.
VSCodeUserSetup-x64-1.55.2.exe

« vscode JFi{4

arm fg

dan-c-underwood.arm-1.5.0.vsix

Cortex_Debug {4

marus25.cortex-debug-0.3.12.vsix

C/C++ 4

ms-vscode.cpptools-1.3.1.vsix

HERE AT

ZixuanWang.linkerscript-1.0.1.vsix

1.1.5 ZRER

1.1. REFRIMERE
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1. &3¢ python3

B Python 3.8.2 (64-bit) Setup — X

Install Python 3.8.2 (64-bit)

4.#/ Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
CAUsers\yanlu\AppData'\Local\Programs\Python'\Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

——mmmp —> CUstomize installation

Choose location and features

pgth()n

[+ Install launcher for all users (recommended)

w|[‘|d()wg _W{A Add Python 3.8 to PATH Cancel

LR A 1% Add Python 3.8 to PATH, 45 K52 REEHEHIN . J528—H next, BFLE|ZHTEM .

2. }&i python LR EEH RN

FEFER, L% Python3 B ALY,

FHEFRR, &8 pip S .

8 Chapter 1. A\ 1iEf
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3. &% python3 &fF

o FERPEFTER OIS, emd Ay

(Frat)
EX ne  mm
p el
o

* pip 73 B2 AT

=

3 pip install ‘e
4 pip install .
15 pip in=ztall .Y

16 pwd

'S C:hvtools'11:

4. vscode 23

BB 743 VSCodeUserSetup-x64-1.55.2.exe

LR SE IS

1.1. REFRIMERE
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] Welcome X
Customize

ols and languages

Settings and keybindings

Color theme

Learn

Find and run all comm

Interface overview

¥ Show welcome page on startup

Interactive playground

5. %23 vscode I

o 3| Vscode L3 H %, HE vscode Jif 4B il ] vscode 3% H 5% R bin LT .

10 Chapter 1. A3/
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L]
Appluns ¢+ Local © Peogrars © Meorosolt VS Code ¢ lben
ZE

code

iede A=l

dan-c-underevood.ars- 1,500
Skl ol gen-Oe b 0.3 v
ma-enssdeoppiocdy- 1.3, v

Thvsas g Bk rp0ripa 10U Y widn

AppCata » Locs Frggy i Mecreriedh W5 Code

i
lemcales
rescuCEL
dmeMghade:
teade
cheirre 100 penien pak
chegime 00 paroent pak
’ﬂ Code.swe
Code Vil gtz hanilpst ol

d3dsemples 47.4

o ORI

ZilxuanWang. linkerscript—

1.0

IR
NFZEEENR)

WIOO=EF
LEARSEETA
2l Sype AR
LPedth i Supl
REEr Far BB
REFEMIEN)

B RS TR
E R T
FEEN)

WO

HwC)

ot s il
BT

WE W

L o]

1.1, REFRIMRREE

11
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) File Edit Selection View Go Run Terminal

ARM sup
dan-c-unde

FerCer 121

4 Cortex-Debug

ARM
marus25

HE"p

12
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6. JLink 222 HFH M Linkedsemi #3304

Program Files (xB6) » SEGGER » JLink

o

=i EHE ==H

Devices 2021/1/19 16:54 =

Doc 2021/1/19 16:54 e

ETC 2021/1/19 16:54 il

GDRSemver 20211179 168.94 vl

LinkedSemi 2021/4/22 19:49 ST

RDDI 2021/1/19 16:54 e

Samples 2021/1/19 16:54 pri =

USBDriver 2021/1/19 16:54 e
BV JFlash.exe 2020/11/18 22:13 R
Bl JFlashLite.exe 2020/11/18 22:13 FIFTER
E} JFlashsPl.exe 2020/11/18 22:13 RIEEE
EJ} JFlashsPi_CL.exe 2020/11/18 22:13 RIEEE
KA Link.exe 2020/11/18 22:13 RIFATER
JLink_x64.dl 2020/11/18 22:14 R B
JLinkARM.dI| 2020/11/18 22:13 FIERETE
K JLinkConfig.exe 2020/11/18 22:13 RIFETER

' nel html 2020rae4 2395 Microsoft E

D JLinkDevices.xml 2021/3/27 22:19 XML 304

JLinkDLLUpdater.exe 2020/11/18 22:13 M EEE
Bl 1l inkGDRServer.axe 2020M11/1R 2713 ERRE

Hrh LinkedSemi SC{4:3% 0 JLinkDevices.xml 7£ SDK H 3%, W PAE I ME] JLink H3E T

T

4]

> ble sdk_app » tools » prog

-~

£

LinkedSemi
%} JLinkDevices.xml

= b

2021/4/23 13:37
2021/3/27 22:19

|

Fo

TiE=
XML Document

1KB

1.1, REFRIMRREE

13
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7. #hn gcc-arm PMEWEF Jlink IMETE

fRtE gcc-arm-none-eabi-9-2019-q4-major-win32.zip, FHJEMEE G S0 H % F I bin 5E] PC RS AEEAR

E=N

=8 °
@z - O X
3 wREE > BEEE > S v | 0 P mEmwmEmE
AT »
6 peuEs w =B = =
6 mEas -
§ zaer SETASHEN, MEASERER, [ | WI N d OWS 'I 0
6 =HEsEE s ..
WBGHE, WESY, AR, LURERNE g
). lay2 HIFIFZEE(U)
=B &
ArEETH OneDrive C\Users\ay2\OneDrive
SEESHFERNSEmEE Path L ppData\Local y
TEMP Ci\Users\|ay2\Appl pr— %
T™P CiUsers\lay2\Appil
CAProgram Files Engine Comp... FE=N)
R Cprog Engine G
FoED. EOHISTERER SSystemRocti\system2
%SystemRootd%
9%SystemRootd%\System32\Whem
96SYSTEMROOT\System32\WindowsPowerShell\w 1.0y
RETEE) CAProgram Files\Inteh\WiFi\bin\
ZE8R TREERN)... == & C:\Program Files\Common Fil i ommon
FEATER ComSpec CAWINDOWS\systd | C\Program Files Engine Comp...
DriverData CAWi C\Prog: Engine C:
NUMBER _OF PROCESSORS 4 96SYSTEMROOT\System32\OpenSSHY,
iz 10 o8 Windows T kel Y ARNVARMCCbin
Path CilProgram Files (x4 s\gcc-arm-none-eabi
PATHEXT COM;.EXE;BAT;.CM Ci\Program Files (xB6)\SEGGERLink
PROCESSOR_ARCHITECT.. AMDG64

1.1.6 RFEEH

14 Chapter 1. A3/
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1. scons %giF¥ SDK I 72

New Terminal Ctri+shift+™

Split Terminal Ctrl+Shift+5

Run Te
Run Build Task... Ctri+Shift+B

Run Active File

Configure Tasks

Configure Default Build Task.

INAL 1: powershell + O @ ~

ndows Powershell
2 \asoft Corporation. {F|

& PowerShell https://aka.ms/pscores

:\Users\lay2\Desktop\ble_sdk_app> su:onsD

> OUTLINE

®oAo

2. &% debug BYHEXRBI

D DE!

“ VARIABLES

Attach LES01X UART_TEST
Attach SAGI UART_TEST
Debug LES01X SPI_TEST
Attach SPI_TEST
Debug LES01X RTC_TEST
Attach RTC_TEST
= w LESO1 _TEST
Debug LES01X GPIO_TEST
Debug S PIO_TEST
Debug LES01X TMALL _MESH
G SR s ol TERMINAL D 5 2: powershell + O
Debug LES01X TMALL_MESH —
Attach TMALL MESH G v\examples\mesh_app\tmall_mesh
i examples\mesh_app\tmall_mesh_gatt

Debug LE501
L sleep mode

Debug LES01X BLE_UART_SERVER_SLEEP_MODE ":

Tl Taes Attach BLE_UART_SERVER_SLEEP_MODE
Debug LE501X TIMER_TES
Debug LES01X PDM_TEST
Attach PDM_TEST
Attach TIMER_TE! done reading SConscript files.
Debug BOOT_ROM : Building targets ...
— building associated Variantd targets: build\le5@1x
Nodejs : 7.' is up to date.
Add Configurati done building targets.

BREAKPOINTS :\Users\lay2\Desktop\ble_sdk_app> []

11, REFRTREE 15
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3. Bxf) debug #

RUN Al JG [> Debug LES01X LS_SIG_MESH v

» VARIABLES

[l SEGGER J-Link V6.88a - Flash download (44 KB}

~ CALL STACK

3: powershell v + O @ -

“~ BREAKPOINTS
> CORTEX PERIPHERALS
> CORTEX REGISTERS
® 00 &> Debug LESOIX LS_SIG_MESH (ble_sdk app)

SR ES TS T XD

1.2 Keil+JLink #33. %F. @ik

1.2.1 52

SEAN keil BREEZ3E )T, DA ble_dis TAE NI, FTIT Is_ble_sdk\dev\examples\ble_dis\mdk 45 i) TAE 44
1. #ef J-Link /E R TR

16 Chapter 1. A|J¥5M
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KA Options for Target "ARMCMO'

Terice I Target I Dutputl Listingl User

" Use Simulator
[~ Limit Speedto Real-Time

with restrictions Settings |

| c/c++ | Asn | Linker Debuz |utilities|

@UNK / J-TRACE Cortex

¥ Load Application at Startup
Initialization File:

| o

W Fun to main{)

¥ Load Application at Startup
Initialization File:

[~ Runto main()

Edi... | |

Restore Debug Session Settings Restore Debug Session Settings
v Breakpoints v Toolbox v Breakpoints v Toolbox
¥ Watch Windows & Peformance Analyzer W Watch Windows
v Memary Display ¥ System Viewer ¥ Memoary Display [V System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAF{MCMS.DLL | ISAF{MCMS.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DAF{MCM1.DLL |1:.crum
[T Wam  outdated Executable is loaded

ITAF{MCMLDLL |1:crum
[T Wam f outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K

Canecel Defaults |

Help |

2. EFE SW AR

1.2. Keil+JLink #338. %%, Ak

17
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Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Dm\rnloadl

~J-Link / J-Trace Adapter

SN: |20090925 j

Device: | J-Link ARM-OB 5TM32

HW : |w.00 dII:I V6.60c

W IJ—Link ARM-OB 5TM32 com

Auto Clk |

~SW Device

IDCODE

Device Mame

SwDI| ® 0x0BB11477  ARM CoreSight SW-DP

{* Autormnatic Detection

" Manual Configuration

Add

Delete

Update

1D CODE: I

Dowh

lowe
v |

Device Marme: I

IR len: I

Connect & Reset Options

Connect: |Normal j Reset: IND

[ Reset after Connect

rmal

Cache Options

¥ Cache Code
v Cache Memory

Download Options

[~ Verfy Code Download
[T Download to Flash

~Interface —— -~ TCP/IP

* USB (" TCP/IP
IP-Addres:

Metwork Settings

Scan | I 127 .

State: ready

o . 0

Misc
Port (Auto: Autodetect JLink Info |
: I 0
Ping | JLink Cmd |

|| mre |

- 7% flash download PEI7-R FHCE T B, AREVEHE Erase Full Chip JEI, WIRAEAFEFIRIEIIN

VA HREN T eI, WAL AT AR T A Y keil FRESHC ELAY S0 R AR AT IR -

18
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Cartex JLink/JTrace Target Driver Setup

Debug | Trace Flash Download

~ Download Function
Lopp ¢ Erase Full Chip [ Program

-.Fi ¥ Erase Sectors | Verify
" Do not Erase [ Reset and Run

RAM for Algorithm

Start: IOxEODDDDDU Size: |0x1000

~ Programming Algorithm

Description | Device Size | Device Type Address Range

LESO1X 512KE SPI NOR Fl... 512k Ext. Flash SPI 18000000H - 1807FFFFH

Start: |0x18000000 Size: | 0x00080000

Add

Remove

4. & Efi [f] Debug Drive 47 flash fi{ssf

FrF A

1.2. Keil+JLink #338. %%, Ak

19
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Options for Target '"ARMCMO' >
Derice I Target I Output I Listingl Uszer I C/AC++ I Azm I Linker I Debuz Utilities
anmand
< ' |se Target Driver for Flash Programming ¥ Use Debug Driver

W prver = Settings ¥ Update Target befo ing
it Fie: | J Edt.. |

" Use Extemal Tool for Aash Programming

Command:l _I

Pugumerrts:l
[T Fun Independent

— Corfigure Image File Processing (FCARM):
Qutput File: Add Output File to Group:

Group1 j

Image Files Root Folder: I [ Generate Listing

0K | Cancel Defaults | Help |

5. VPR A7 Hex SO

20 Chapter 1. A3/
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Options for Target '"ARMCMO' ot
Device I Target Dutput IListingI User I CAT+H+ I Asm I Linker I Debug I Utilities I
Select Folder for Objects... | MName of Executable: |b|'3_di5

% Create Executable: \UVBuid\ble_dis
v Debug Information [ Create Batch File

¥ Create HEX File

¥ Browse Information

" Create Library; A\UWBuild'ble_dis lib

| 0K I | Cancel I | Defanlts I

1.2.2 JLINK #%5%. BieEZ T

1. ¥ JLink Ze35 %44 (JFlash.exe . JLinkGDBServerCL.exe fifE H %) {JLINK_SETUP_DIR} IR/NEI RS
e 5 PATH,

2. ¥ SDK tools/prog/ H3EFIFA NAHE I F| JLink 2235 %44 { JLINK_SETUP_DIR} 54 301,

1.2.3 JFlash {fH

1. FTJF J-FLash, Fif & target device °jj LinkedSemi LE501X

1.2. Keil+JLink 38 . %EF. AR 21
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B SEGGER J-Flash v6.62b Create New Project X

File Edit View Target Options Window Help

- Target Device

Welcome to J-Flash *
ILinkedSemi LES01X |
Please select one of the following start
options: ||_ime end x|
¢ Open recent | [Other . =] 2
=
1 ~Target Interface . Speed (kH=)
SWD - 4000 -
| Do not show this mess: tart JfFla4 I ] [ I =

Select device

ufacturer I— - I

Manufacturer | Device | Core Flash sizel RAM s... I M
Infineon HKMC4400-512 Cortex-M4 512 KB 16 KB
Infineon HKMC4402-256 Cortex-M4 256 KB 16 KB
Infineon XM CA500-TES Cortex-hMd 782 KB B4 KB
Infineon KM C4500-1024 Cortex-M4 1024 KB 54 KB
Infinson KM C4502-TES Cortex-M4 7TEE KB 64 KB
Infineon HMCA504-512 Cortex-hMd 512 KB B4 KB
Infineon KM CA700-1536 Cortex-M4 1536 KB 276 KB
Infinson KM CA4700-20482 Cortex-M4 2048 KB 352 KB
Infineon KM C4200-1024 Cortex-M4d 1024 KB 200 KB
Infineon HKMCAS00-1536 Cortex-M4 1536 KB 276 KB
Infineon HKMCA200-20482 Cortex-M4 2042 KB 352 KB

Itron TRIFECTA Cortex-M3 512 KB + 128 KB 32

LinkedSemi LESD 1>

Marvell S8MWVVI00D Cortex-M4 16 MB 284 KB
Marvall SBMWWI02 Cortex-hMd 16 MB 384 KB
Maxim MAXIZS10 Cortex-M3 3 512 KB 26 KB
Maxim MASIZEE0D Cortex-M32 1024 KB 256 KB
Mascim MASIIZE52 Cortex-M3 168 MB + 1024 KB 384 KB
Maxim MAXIZSSS Cortex-M3 512 KB 26 KB
Maxim MASCIZEES Cortex-M32 512 KB 26 KB
Maxim MAXIZSE0 Cortex-M3 16 MB + 1024 KB 284 KB
Maxim MASKIZH65 Cortex-M4 16 MB 128 KB
M axim MASCIZEEE Cortex-M4 16 MB 1282 KB
Maxim MAXIZ2600 Cortex-M3 256 KB 22 KB
Maxim MASKIZE6Z20 Cortex-M4 20435 KB 256 KB
M =xim MASLIIE21 Cortex-M4 2042 KB 256 KBV
_ance |

2. piili File->Open data file... JEFFELE A hex S, ol B IR SC44-46 A JFLash 1 ;

3. WEERSR U2 )G, sy Target->Connect, WA REAS T4 I X 7E LOG #f M5 —47 /8 “Connected
successfully”, 5 W16 AL A {F 32 48 2 75 161

4. 51l Target->Manual Programming->Erase $f7:05 A 44 ;

5. il Target->Production Programming JT- 4585535 A1 Y hex 304,

1.24 BTEMTEE

1. S50 560K JLink Bk . ViARHEAy T4

2. ¥ ble_sdk_app\dev\examples\ble_uart_server\mdk & N ble_uart_server.uvprojx L%
AR, HHR SR, IR SAE ble_sdk_app\dev\examples\ble_uart_server\mdk\UVBuild
42 R 4 1% ble_uart_server.hex. info_sbl.hex #/ ble_uart_server_production.hex DA B FoAth 2 19877 £ # 3C
4

W XXX _production.hex &% second bootloader(info_sbl.hex). itk (fw.hex) DA N W FACHE &
HZ g St

LS HFES — R s & ATt £ IE L G, TZ AR second bootloader FIFSU R P 25

22 Chapter 1. A3/
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i ffi i JFlash T. ER+ XXX _production.hex %8353 3t i N, 2{ & 4 B ¥F info_sblLhex .
ble_sdk_appdevsocarm_cmle501xbinfw.hex £l ble_uart_server.hex KR Fit N, B35 H PR i

1. 74 keil /1) download 57 Debug HJEERT, FEMIAL N4k T second bootloader AR, 5
MFR PR REBA R, R AR MIAF B ERERE FR . IR T EEBkesk second bootloader FIMLEE,
FEPATI B AR G FIT IR Pk

1.2.5 @i

1. fiiJ] keil AL ) Start/Stop Debug Session 635 3 A &R
File Edit View Project Flash Debug Peripherals Tools 5SVCS5  Window Help
BE== ﬂ| & —dlﬁ| ) ?‘| - | [l - 3 Y Rg| iE E JE .‘"f".§| ] mesh_model_bind_a;:l;;ll(:|a{'?h @|'| & O (5)‘|
g@:-'-?-'-:@$'|%|ARMCMO Ma& 2 e 2@
Project a8
-t Project: ble_dis
B4 ARMCMD
w-Ea Group1

) Start/Stop Debug
Enter or leave a de

1.3 VS Code #33. 5=5%. Ak

1.3.1 {552

SERK AT A IR BRI, E VS Code 1PITIT SDK HEFS, BILHSERE Corl + ° JTJF Terminal, 4
fi:

scons

SRR R IFRT, A SCHRAEAE SDK build/examples/ HEF

AR

— L, ARG TR A asm, elf, .hex, .map PUASSCH
elf A0S A AR g B e

asm f.elf SO Y SO S

map i FEHER A AT S AR5 E

1.3. VS Code 3. =%, Ak 23
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Jhex felf X451 Y Intel Hex #45:NFEF 8%, AT HRk

1.3.2 JLINK 1% . AiReEE T
1. ¥ JLink %234 4% (JFlash.exe . JLinkGDBServerCL.exe fif7£ H 5%) {JLINK_SETUP_DIR} WRINFE| R4S
PR35 5 PATH,

2. 5 SDK tools/prog/ H3% FIiA M5 I %] JLink 22234 4% { JLINK_SETUP_DIR} 71554 (.

1.3.3 )R

WG48 & %2 — TN S, Flash g %4>k Info. Second Boot. Image and OTA Image. Persistent Data, Protocol
Stack TiMX4. [T Persistent Data X3 &z THI S AR EdE, HALPOAS XI#E R 25 A Flash, FE/7A4
REIEAIZT T

Info + Second Boot build/examples/le501x/info_sbl.hex

Protocol Stack dev/soc/arm_cm/le501x/bin/fw.hex

T A RRMT B, TFEAUSCR AP hex SC5e5% Flash,

2 I, A DA Y TR A XXX _production.hex, % {442 Hi info_sbl.hex. fw.hex DA F W il hex X447
ZIE R
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JFlash {&H

FN SEGGER J-Flash V6.62b

File Edit View Target Options Window Help

Welcome to J-Flash

Please select one of the following start
options:

{" Open recent § IOther...

:

=l

Create New Project

-Target Device

ILinkedSemi LESD1X

|Littie enc ~ | ‘

P

[ ==
~‘—Speed (kH=)

—Target Interface

SWD - 4000 -

[T Do not show this mess: tart J—Fla4 I _I I _I

Select device

ufacturer I"' LI
Manufacturer | Device | Core | Flash sizel RAM s... | -~
Infineon XMC4400-512 Cortex-M4 512 KB 16 KB
Infineon KM C4402-256 Cortex-M4d 256 KB 16 KB
Infineon HMCA4500-T62 Cortex-Md4 762 KB 64 KB
Infineon HMC4500-1024 Cortex-hMd 1024 KB 64 KB
Infineon XMCA4502-7T62 Cortex-M4 762 KB G4 KB
Infineon HKMC4504-512 Cortex-M4d 512 KB 64 KB
Infineon XM CAT00-15326 Cortex-Md4 1536 KB 2768 KB
Infineon XM CAT700-2042 Cortex-M4 2042 KB 252 KB
Infineon XM C42300-1024 Cortex-M4 1024 KB 200 KB
Infineon KM C4800-1536 Cortex-hMd4 1536 KB 276 KB
Infineon XM CA42800-2048 Cortex-Md4 2048 KB 252

Itron TRIFECTA

Cortex-M2

Cortex-Md4

512 KB + 128

32

Marvell 28MWI00 16 MB 2284 KB
Marvell SEMWVWZ02 Cortex-M44 16 MB 284 KB
Maxim MAKIZ2510 Cortex-M3 3 512 KB 296 KB
Maxim MAZIZ2E550 Cortex-M32 1024 KB 256 KB
Maxim MASI2E52 Cortex-M23 16 MB + 1024 KB 2284 KB
Maxim MAXKIZEE55 Cortex-M2 512 KB 26 KB
Maxim MAZIZE58 Cortex-M32 512 KB 26 KB
Maxim MAZIZ2560 Cortex-M32 16 MB + 1024 KB 284 KB
Maxim MAS 2565 Cortex-M4 16 MB 128 KB
Maxim MAKIZ2560 Cortex-M44 16 MB 128 KB
Maxim MAZ I 2600 Cortex-M32 256 KB 32 KB
Maxim MAKIZEZ20 Cortex-hMd4 2048 KB 256 KB
M axim MAS 2621 Cortex-hM-4 2042 KB 256 KB ¥
Ok I Cancel |
T T
™I ¥=S0okk

1.3.4 iFi

FTFF VS Code IR (PeffE ctrl + Shift + D), W PASEFEFREIHIXFET .
Debug {example 1} FREN RS, HIESFE {example 1} N 55145 Flash d1, 3 M3LiE4T

Attach {example 1} F/RDA {example 1} HFEFE, JRRAES H ) 4T

1.4 HiERS

1.4.1 Memory Map

N e

BT

Runtime Memory

Range

Flash

0x18000000 - 0x18080000

SRAM

0x0000 - 0xC000

1.4. BERS
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1.4.2 Flash

No. Section Name Start Offset End Offset Size
OTA SETTINGS 0x7£000 0x80000 4KB

7 BLE PROTOCOL | __stack_lma__ 0x7£000 About 205KB
STACK

6 BLE MESH STACK __mesh_stack_Ima__| _ stack_lma__ About 120KB

(optional)

5 SINGLE BANK | 0x3d000 About 40KB
FOTA  UTILITY
(optional)

4 IMAGE and OTA | 0x5000
IMAGE

3 PERSISTENT 0x2000 0x5000 SECTION_NUM *
DATA SECTION_SIZE (

Default 12KB)

2 SECOND BOOT- | 0x1000 0x2000 4KB
LOADER

1 INFORMATION 0x0 0x1000 4KB

INFORMATION 2470}, HEEX . T30 AR iR 5 I X .
% X35 0x30-0x35 6 A~F47 BRI TAAE IR 2 BRAHE A otk (Default MAC Address).

TERM MESH [ T HL, % X35, 0x200 - 0x219 26 A5 BRIA Tk =t 4l

1.4.3 SRAM
Runtime Section Start Address | End Address | Size
BLE PROTOCOL DATA | Stack_Top 0xC000
APP STACK Stack_Top
APP HEAP
APP BSS
APP DATA __data_end__
APP XIP_BANNED
RESET_RETAIN 0xCO
APP ISR_VECTOR 0x0 0xCO
26 Chapter 1. A3/



Is_sdk

14. FRS

27



Is_sdk

1.5 BLE T{Eifi#z

1.5.1 &Rt

BLE DEVICE SETUP TYPICAL

MESSAGE FLOW

App Stack
dev_manager init ’
gap manager init ’
gatt_manager_init ’

¢ --Sey event STACK INIT ___
dev manager stack init
¢ 22 Suent SIACK READY. :[

opt JIADD SERVICE]

dev_manager add service }[

{_deu event: SERVICE_ADDED

gatt manager svc register ’

opt JIADD PROFILE]

dev _manager prf xxx add }[

—_— e e e e = W —— ———

4_+:Ie1u' event: PROFILE ADDED

prf_xxx_callback_init ’

DEVICE INITIALIZED LW

28| APP

Stack

www.websequencediagrams.com
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1.5.2 GAP

BLE GAP TYPICAL MESSAGE FLOW

[soeror | |

Slave Stack ‘ Master Stack

s v |

DEVICE INITIALIZED

dev_manager start_ady

Opt_JiSCAN]

dev_manager_create_scan_object

dev event SCAN, OB GREATED, )

dov_manager_start_scan

]

pt_JISTOP SCAN MANUALLY]

dev_manager stop scan

dex_event: SCAN_STOPPED.

dev_manager_create_int_object

CONNECT REQUEST

GONNECTION ESTABLISHED

dev event: ADV_STOPPED

| pp—

9ap event: CONNECTED.

9ap event: CONNECTED

opt_JieoN

[pt_JISLAVE INITIAE SECURITY

9ap_manager slave_secuty

req

SECURITY REQUEST

93 event: SLAVE_SECURITY_REQ

gep.event: MASTER PAIR REQ

gap_manager master bond

PAIR REQUEST

9ap_manager slave pair response send

PAIR RESPONSE

altJust Works]

i ry: rasponder dispiays.

gap event: DISPLAY_PASSKEY

gap event; REQUEST_PASSKEY .

9ap_manager_passkey_input

iniiafor dispiays, responder inputs]

ap event: DISPLAY_PASSKEY

[Passkey Eniry! initator and

__gap event: REQUEST, PASSKEY

gap event: REQUEST_PASSKEY )

gap_manager_passkey_input

gap_manager_numetc_compare_set

D event: NUMERIC_COMPARE

gap_manager numeric_compare_sot

[GoBLegacyl

008 (Seciire Connection)]

gap event: PAIR_DONE

Authentication and Encryption

@ap.event PAIR DONE

gap_managor discomnect

DISCONNECTION

gap event:

@ event:

dev_manager start_ady

dev_manager start_init

CONNECTION ESTABLISHED

dey event: ADV_STOPPE!

|| —

D

9ap event: CONNECTED.

‘gap event: CONNECTED

opt_JIENCRYPT T
Opt_JISLAVE INTTIAE SECURITY
gap manager slave_securty_req
SECURITY REQUEST
g3 ovent: SLAVE_SECURITY_REQ
gap_manager_master_encrypt
ENCRYPTION REQUEST
ENCRYPTION RESPONSE
START ENCRYPTION REQUEST
START ENCRYPTION RESPONSE
2 event; ENGRYPT_DONE
qep event. ENCRYPT_DONE
gep_manager disconnect
\ oscomecTon
aap event
gap ovent:
Slave App | Slave Stack | l Master Stack | ‘ Master App N
3 Chapter 1. A3/
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1.

5.3 GATT

BLE GATT TYPICAL MESSAGE FLOW

Server App Server Stack Client Stack Client App
I
opt J[Ex:hange MTU]
4 gatt_manager client mtu_exch send

E Exchange MTU Request

Exchange MTU Response

| Service discovery

gatt_manager_client_svc_discover_by_uuid
----gatt_event: CLIENT PRIMARY_SVEDIS IND ___))
Pl gatt_manager client_char_discover by uuid
Al

Client Initiated Operation

t J[erte Without Rseponse]

Write command

gatt_manager_client write_no_rsp

,7
S

T_WRITE N

t J[erte Characteristic Value]

Write Request

gatt_manager_client_write_with_rsp

¢ ----9a_evenk: SERVER WRITE REQ _____

Write Response

alt_event: CLENT_WRITE WITH RSF_DONE___))

Read Request

P
A
4
hl

gatt_manager_client read

Read Response

‘ - -gatt_event: GLIENT RD_CHAR VAL BY UUID_IND ),

|

Server Initiated Operation

]

=} I

t J[Notification]

gatt_manager_server send notification Y
P

Handle Value Notification

t Jindication]

gatt manager server send indication %
P

Handle Value Indication

Handle Value Confirmation

Server App

Server Stack

Client Stack

32
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1.6 SIG MESH T {2

1.6.1 1. sig mesh #ig1t
1.6.2 2. Register Model

1.6.3 3. Provisoning

1.7 5z

1.7.1 GPIO

AAT/44 GPIO 65 A% AT BT B . GPIO 44 API 3, io_config.h .
154 GPIO AT DAY Wi A4 471 SMBESREPTRY T AR 2 I

R EAFEAN 10, AR PIN g R, Bian: Sofise PAOL SME T, FE6ERE PBOL 4b
HRHET, f e EAE PCO1 SNERAR by, A PCOT %L, PAOL 1 PBO1 Joyk ik _EH T

LB AW HEX

R kT

io_cfg_output (PB00); //&F PBOO iz
io_write_pin(PB00,1); //#'E PBOO 45 & -F
io_write_pin (PB00,0); //# & PBOO #rHtwF
io_set_pin(PB00); //#% & PBOO #iim i
io_clr_pin(PB00); //# & PBOO %t e-F
io_toggle_pin (PB00); //# 4 PBOO it F

IEEIE NG IR

io_cfg_input (PBO1); //#F PBOI A A
uint8_t val = io_read_pin(PBO01); //iHl PBO1 ®W-F, KFZH val T &

Bl bt R s

io_cfg_input (PA00); //H'E PAOO H#r N
io_exti_config (PA00, INT_EDGE_RISING); //IE PA0O Wi, FItilft%k
io_exti_enable (PAOQ, true); //[F& PAOO Hif

io_cfg_input (PB11); //#F PB11 A A

(T IUakZE)
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io_exti_config (PB11, INT_EDGE_FALLING); //E % PBI11 Wi, T [E5La%
io_exti_enable (PB11,true); //[F& PB11 il

void io_exti_callback (uint8_t pin) // override io_exti_callback
{
switch (pin)
{
case PAQO:
// do something
break;
case PBl1:
// do something
break;
default:
break;
}

H:fR: F LESO1X &%, 145 PA00. PAO7. PB11. PBI15 PUA4~ IO W] DAZEARZIRAS Rl & rpib, Hi4x 10 1
AEFE CPU TARIRZS Tl by, ANEEFE BLE IRHRIRZS T fit 4 b

BLE b ) FEolE TR, RGURIE) 6 . HERRROI] R ) E SRR e, DA RIS, EE
FIRVUAR 1O FESA H T

BeENEE. T

io_pull_write (PAO4,IO_PULL_UP); //& & PA04 Wi L4r
io_pull_write (PA04, IO_PULL_DOWN); //ik% PAO4 W T4r

io_pull_type_t pull = io_pull_read(PA04); //iELH PA04 Wi FTithAs, ®REZE pull 4
io_pull_write (PAO4,IO_PULL_DISABLE); //ZF PA04 Wi L T4

m

IMRTHRER

HARBCE S5 45 S
UART

c

TIMER

PDM

34 Chapter 1. A3/
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1.7.2 UART

UART (Universal Asynchronous Receiver/Transmitter) i Jf| At kL4 g%, UART 1ER 5450 0@ A5 P
—F, AR RHAL S R A A — L — AL i

UART 215 R AR e I S e A v ol FH w22 O 5t B 2k
—. MiElt

1.1 & & UART #&irpy 10

V1O MR haib 1, WTRUCRHMERL 10 il UART ) TX 5 RX, 5 HA B & 1 TE M.

void uvartl_io_init (uint8_t txd,uint8_t rxd);

void uart2_io_init (uint8_t txd,uint8_t rxd);

void uart3_io_init (uint8_t txd,uint8_t rxd);

HWfig: A 10 —3f 34 4, HROLTEREERE IR E o o Tl 2 bug, 7EGEA] UART i@ {5
s, i ERItR e 10, MM THRS M N E.

1.2 {32 UART KT E

BE UART BRI SR &, HAM R SRR 2T

typedef struct
{

app_uart_baudrate_t BaudRate; /*!< This member configures the.

—UART communication baud rate.*/

uint8_t WordLength:2, /*1< Specifies the number of data bits.

—transmitted or received in a frame.

This parameter can be a value of.
—~@ref UART_Word_Length */

StopBits: 1, /*1< Specifies the number of stop bits.

—transmitted.

This parameter can be a value of (@ref UART_
—Stop_Bits */

Parity:2, /*1< Specifies the parity mode.

This parameter can be a value of @ref UART_
—Parity

(Rt
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wparity is inserted

—transmitted data (9th bit when

—bits; 8th bit when the

o */
MSBEN: 1,
HwFlowCtl:1;

@note When parity 1is enabled,

the computed.

at the MSB position of the.

the word length is

word length is set

/*!< Specifies whether

—control mode 1is enabled or disabled.

—@ref UART_Hardware_ Flow_Control

} UART_InitTypeDef;

This parameter can

*/

set to 9 data.

to 8 data bits) ..

the hardware flow.

be a value of.

Se P BB ROT BUE I A AR 755 3L

//UART communication baud rate.

typedef enum

{

UART_BAUDRATE_1200
UART_BAUDRATE_2400
UART_BAUDRATE_4800
UART_BAUDRATE_9600
UART_BAUDRATE_14400
UART_BAUDRATE_19200
UART_BAUDRATE_28800
UART_BAUDRATE_38400
UART_BAUDRATE_57600
UART_BAUDRATE_76800
UART_BAUDRATE_115200
UART_BAUDRATE_230400
UART_BAUDRATE_250000
UART_BAUDRATE_500000
UART_BAUDRATE_460800
UART_BAUDRATE_750000
UART_BAUDRATE_ 921600

UART_BAUDRATE_1000000=
UART_BAUDRATE_2000000=

}app_uart_baudrate_t;
//Parity

= UART_BUADRATE_ENUM_GEN (1200),

= UART_BUADRATE_ENUM_GEN (2400),

= UART_BUADRATE_ENUM_GEN (4800),

= UART_BUADRATE_ENUM_GEN (9600),

UART_BUADRATE_ENUM_GEN (14400),

UART_BUADRATE_ENUM_GEN (19200),

UART_BUADRATE_ENUM_GEN (28800) ,

= UART_BUADRATE_ENUM_GEN (38400),

UART_BUADRATE_ENUM_GEN (57600),

= UART_BUADRATE_ENUM_GEN (76800),

= UART_BUADRATE_ENUM_GEN (115200),

= UART_BUADRATE_ENUM_GEN (230400),

= UART_BUADRATE_ENUM_GEN (250000),

= UART_BUADRATE_ENUM_GEN (500000),

= UART_BUADRATE_ENUM_GEN (460800),
UART_BUADRATE_ENUM_GEN (750000) ,

= UART_BUADRATE_ENUM_GEN (921600),

#define UART_NOPARITY 0x0 // Parity diable
#define UART_ODDPARITY 0x1 // Parity odd
#define UART_EVENPARITY 0x3 // Parity Even

UART_BUADRATE_ENUM_GEN (1000000),
UART_BUADRATE_ENUM_GEN (2000000) ,

CFoiaks:)
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//UART_BYTESIZE

#define UART_BYTESIZES5
#define UART_BYTESIZEG6
#define UART_BYTESIZE7
#define UART _BYTESIZES
//UART_STOPBITS

#define UART_STOPBITSI1
#define UART_STOPBITSZ2
//UART_BIT_ORDER

#define UART_LSB 0x0
#define UART_MSB 0x1

0X0 //
0X1 //
0x2 //
0X3 //
0x0 //
Ox1 //

// LSBEN

// MSBEN

Byte
Byte
Byte
Byte

Stop
Stop

size

5
size 6
size 7

8

size

1 bits
2 bits

bits
bits
bits
bits

1.3 #4141t UART #&Eir

R RIERACEE T, NIRRT AR Ef DA EA T 2RO

HAL_StatusTypeDef HAL_UART_Init (UART_HandleTypeDef *huart);

=. R¥aft

2.1 R#ta{t UART 83

W AR, Y AR R PASK ] UART SpE, MIMAEIZFT BLE ARG, FEIRRSE

IR

HAL_StatusTypeDef HAL_UART_DelInit (UART_HandleTypeDef *huart);

2.2 R #%41t UART IO

SRR A 10 $e 10 322 H K2 o0 1 B A IE A RIS, 10 B/, sl axt it s
FIRA BRI - P R 1S, 2B0ARYRS UART f) TX 1O BLEem -, RX BCESE BF

PL AR

void uartl_io_deinit (void);
void uart2_io_deinit (void);

void uart3_io_deinit (void);

1Eff: UART WG EIIES R GEEN UART BEATARRE, MRS E A E ML T TARIRERS, #

ASUEAMRINFEIRIR. Ak, UART fEfil5ete, f5Rdt AMRIFBIRASZ AT, Wi p)h b UART.

1.7. &
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=. UART iz &Rzl A&

A TR B ORI Ak B R 3 Ff: ARPEZE (pibr) B, FHZEREN. DMA B, fE R, X
3 AR AEEH —.

3.1 BiEW R —MHEERX

PARHLZE 7 MO A St s D e A A 1 AR i -

HAL_StatusTypeDef HAL_UART_Transmit (UART_HandleTypeDef *huart, uint8_t *pData, uintlé_
—t Size, uint32_t Timeout);
HAL_StatusTypeDef HAL_UART_Receive (UART_HandleTypeDef *huart, uint8_t *pData, uintl6_

—t Size,uint32_t Timeout);

{Ef#: Timeout DA ms B4, 24 Timeout = OxfHE B, FEHFHSIE] N LR K .

3.2 BriEWe kR —IEBHZE (hE) AR

PAFERELZE (i) Oy el R s 5 1 B B e A R e

HAL_StatusTypeDef HAL_UART_Transmit_IT (UART_HandleTypeDef *huart, uint8_t *pData, .
—uintl6é_t Size);
HAL_StatusTypeDef HAL_UART_Receive_IT (UART_HandleTypeDef *huart, uint8_t *pData,.
—uintl6_t Size);

3.3 #iRg A —DMA 7K

LA DMA J7 s A A s 3 1 LA A A R B -

HAL_StatusTypeDef HAL_UART_Transmit_DMA (UART_HandleTypeDef *huart, uint8_t *pData,.
—uintl6_t Size);
HAL_StatusTypeDef HAL_UART_Receive_DMA (UART_HandleTypeDef *huart, uint8_t *pData,.

—uintl6_t Size);
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PIRGALLASARPHZE (i) B B BT -

#include "io_config.h"

#include "lsuart.h"

#define TEST_ZONE_SIZE 512

uint8_t uvart_rx_buf[TEST_ZONE_SIZE] ;
uint8_t uart_tx buf[TEST_ZONE_SIZE] ;

UART_HandleTypeDef UART_Config;

// UART Transmit complete callback
void HAL_UART_TxCpltCallback (UART_HandleTypeDef *huart)
{
/*note:When entering this function, it means that UART TX is complete*/
}
//UART Receive Complete Callback
void HAL_UART_RxCpltCallback (UART_HandleTypeDef *huart)
{

/*note:When entering this function, it means that UART RX is complete*/

void uartl_init ()
{
uartl_io_init (PB0OO,PBO1); // init step 1
UART_Config.UARTX = UARTI;
UART_Config.Init.BaudRate = UART_BAUDRATE_115200;
UART_Config.Init.MSBEN = O;
UART_Config.Init.Parity = UART_NOPARITY;
UART_Config.Init.StopBits = UART_STOPBITSI1;
UART_Config.Init.WordLength = UART_BYTESIZES; // init step 2
HAL_UART_Init (&UART_Configq) ; // init step 3

void uartl_deinit ()

{
HAL_UART_DeInit (&UART_Config); // deinit step 1
uvuartl_io_deinit (); // deinit step 2

static void uart_test ()

{
HAL_UART_Transmit_IT (&UART_Config,uart_tx_buf,1);
HAL_UART_Receive_IT (&UART_Config,uart_rx_buf,1);

CFoiaks:)
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}

int main ()

{

uartl_init ();

uartl_test ();

while (1)
{
}

1.7.3 12C

—. 12C &

I2C (Inter Integrated Circuit) H4k/2 PHILIPS 24 ] JF & By —Fp2fX0 T, Wn) 2R R A k. 12C M4k
LR LEPIRG S, — @M Edisk SDA (serial data), 75— ] Hf#hZk SCL (serial clock) .
SPI o 2 A AR 264351 FH T R 525 2 IR S8l A & 16 85, Tin 12C &k U — AR et AT i i %

12C AVFRINA S FREAAE, B DERELEL LR EA A, 8 B sh B e fm R it
e, MR ER s Tk, F—RZ R Ara — b

Vdd
R p
Master Slave Slave Slave Master
MCU #1 LCD EEFROM AD MCU #2
5 | MigEHHE | R/W | ACK | NETEEACK | ACK/NACK
FrasEtt 1ES 1 | | T = e

MRS, SDA M SCL #RAL Ty HLPIRAS, 24 BALEERIEAMMLE I, &8k — IR EIE, K5

40
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KR MAUHBIEFN BRGS0, 3 TR EEE (EVUGR SRR ), BRCamas a g L2 ki ik
FlFo MR 8 L, mAAERT, ARAIAENG o K& e R P BN ] 44 TR R A R B -

JHIRZ&F: SCL R, TALKF SDA Riflk, FonidinfefmiIREIran. MLHhE: LR RER S
T, & 7 AOAME, ARG RIW SR EEERIGL, 1 FRiEeff, 0 FnG 8t —RAIbhA
7 I BT 10 ARSI, AR 10 AohbE, 55— sk 7 o2 11110XX gy, Hf
HRJGPINL (XX) 52 10 AL AN R A, 55 A7 10 AL AR 8 A, 40 R s -

5 AB AD A4 | A3 AZ | Al AD | R/W | ACK

5 1 1 1 1 0 A9 AB | R/W | ACK | AT | A6 AD Ad | A3 A2 Al A0 | ACK

W EARS B e DR EE, B TR M E — A ACK (acknowledge ) . 5 4idinf th AL A %
ACK, Bt th ALK IS ACK. 2 FHLEERI IR G — 51 4diEms, 1% 3% NACK (Not acknowledge) #XJ5
BRASE IR A Bl MBLHIHE AR 58 IR T RE S R ik —BE48 4, IKAILINTAE , ARG TFIR it , i EpLes
MHLEE AR 8 A, BT B . BRI IR fE— Yl et , T RS 2A
N [6] B4 IR i 5t s 5 B S 4R AR, BWUR AP Rk — TR 45 #1251 7 SDA ik
FnF, EHLRF SCL i Rfrm i, SRISHEFRS SDA B, FRfEHain.

—. 2cEONE
2.1 k1t

— IO MCU 1 12C g848R 2 VE A EVURMMMLIE R . 12c #1451k, B2 L ¢ (%) SDA 5 SCL 1)
io Ho,

void iicl_io_init (uint8_t scl,uint8_t sda);

void iic2_io_init (uint8_t scl,uint8_t sda);

IRIEITIR WAL 12¢ Beff . ERIRALI TR eIt i — B R BRI S 52, N AR s -

HAL_TI2C_Init (I2C_HandleTypeDef *hi2c);

RIS J5 T PR I HAL_OK., 75025 HAL_ERROR,

typedef struct __ I2C_HandleTypeDef
{

reg_iZ2c_t *Instance; /*1< I2C registers base address =
o * /

I2C_InitTypeDef Init; /*1< I2C communication parameters -
o * /

(Rt
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(8 7))

uint8_t *pBuffPtr; /*!1< Pointer to I2C transfer buffer o
— */
uintl6_t XferSize; /*!1< I2C transfer size .
— */
uintlé_t XferCount; /*!1< I2C transfer counter o
— */
uint32_t XferOptions; /*1< I2C transfer options o
— */
uint32_t PreviousState; /*!< I2C communication Previous state and.
—mode

context for internal usage =
— */
void *DMAC_Instance;
union{

struct I2cDMAEnv DMA;
struct I2cInterruptEnv Interrupt;

}Tx_Env, Rx_Env; /*!1< I2C Tx/Rx DMA handle parameters _
— */
HAL_LockTypeDef Lock; /*1< I2C locking object -
— */
HAL_TI2C_StateTypeDef State; /*1< I2C communication state */
HAL_TI2C_ModeTypeDef Mode; /*1< I2C communication mode */
uint32_t ErrorCode; /*1< I2C Error code */
uint32_t Devaddress; /*1< I2C Target device address */
uint32_t EventCount; /*1< I2C Event counter */

} I2C_HandleTypeDef;

W VE PSRRI SRR (S 100kbivs | PR Y 400Kbivs | F5H R ik
3.4Mbitss, 1 H BIA % 12C B i A S R i
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2.2 i2c g%

SRR

1. hi2c: FitH i2c 2%} (Pointer to a 12C_HandleTypeDef structure that contains the configuration information for
the specified 12C.)

2. DevAddress: MiX45Hidik (Target device address: The device 7 bits address value in datasheet must be shifted to
the left before calling the interface)

3. pData: {RfFEIE I E$5%1 (Pointer to data buffer)
4. Size: JiREHEAEE R
5. Timeout: 15 & AA T H}E]

2.2.1 BigiER

HAL_I2C_Master_Transmit (I2C_HandleTypeDef *hi2c, uintl6_t DevAddress, uint8_t *pData,.
—uintl6_t Size, uint32_t Timeout)

/* ERADBWER AN RELERE

HAL_TI2C_Master_Receive (I2C_HandleTypeDef *hi2c, uintl6_t DevAddress, uint8_t *pData, .
—uintl6_t Size, uint32_t Timeout)

/* ZRENRFEAERAREHEIE +/

2.2.2 chpfiEs

HAL_I2C_Master_Transmit_IT (I2C_HandleTypeDef *hi2c, uintl6é_t DevAddress, uint8_t._
—*pData, uintl6_t Size)

/* EREUFHHER AR EREEE /

HAL_I2C_Master_Receive_IT(I2C_HandleTypeDef *hi2c, uintl6_t DevAddress, uint8_t._
—*pData, uintlé6_t Size)

/* EREUF B R ETAR S W EHRE ~/
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2.2.3 EIAFE

void HAL_I2C_MasterTxCpltCallback (I2C_HandleTypeDef *hi2c)
{

}
void HAL_TI2C_MasterRxCpltCallback (I2C_HandleTypeDef *hi2c)
{

A

FER T I I, FEIAAT B 545 52 B AR5 U S AR B [l eR A, S PR TR AT T R AT it 2
G RRSEENGER, PR AERT T — 244

XA RBIETIE L, AP PARATESC, FHoe AR 2 AEAt B .

2.3 mtait

2.3.1 m#aft 12C ik

il e, AR T ASCH i2¢ S, MIMIAEIZAT BLE IR, PRARR SR
FE-

HAL_StatusTypeDef HAL_I2C_DelInit (I2C_HandleTypeDef *hi2c);
/* R R B E T VR B4 HAL_OK, 0% HAL_ERROR*/

2.3.2 R#taL 12C 10

SRIERAG 1O He 1 3228 H @ o0 T BERAEIE A RIS, 10 B/, sl axt i s
RIBADEEAE . I DS, 2 BRARHE i2e ) SDA 5 SCL it & sthi ARz (10 7245).

void iicl_io_deinit (void);

void iic2_io_deinit (void);

HEff: 12C PIGAEh RS 1 RGEEN 12C BEATARIRES, YRGS AL M T TARRESR), A
PEAMRIIAERIR . I, 12C fifses, HELAMEFRRESZ AT, LA Ih 12C.
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1.7.4 TIMER

FATVA Rz il E iy (ADTIM) . 81 % i & (GPTIMA,GPTIMB,GPTIMC) -5 ££7illi (BSTIM) fE 4%, fifiT2
SERMALIY, AIEFALMTEI, ATVARDEEAE . T R R ZN BT A48 (ARR) (750 T2 fr s (PSC).
TR R SR E AR TR R Lttt PR/ AR DA B AN Hh @ oK X3 AN [7] timer 2 [8] (41X 531

timer ARRreg | PSCreg | Counter RCRreg | Com- Complementary out-
mode pare/Capture put
BSTIM 16bit 16bit UpP N N N
GP- 32bit 16bit UP/DOWN N 4 N
TIMA
GPTIMB | 16bit 16bit UP/DOWN N N
GPTIMC | 16bit 16bit UpP Y 2 chl
ADTIM 16bit 16bit UP/DOWN Y 4 chl/ch2/ch3
B E AR
B iR

FE AR BICRIE T RGEmHh, S AT DA IS 7% SDK_HCLK_MHZ FREL

THEesESh

SE AR Z A PSC Wloraigs 2 5, JHOREKSNTH s i1 4. PSC 2 —A> 16 (LAY T-43ids , 7T DAXS SE I g i
AT 1~65536 Z [AJAYAEAT— R AT 709 HAa5Rr 30k SDK_HCLK_MHZ/(PSC+1)

%8

7 BSTIM Al GPTIMC A ROBGRSY , SUE B =R, 4 BB K,
B HUBU TR, (1 AT 56) THEUBEE
1L BRPEET , PR O TR, A5 MK BRI 1, TR0 S B TR
(77 ARR MHIS, SRR PPECESUN O FFRHHOR BHHS LRETEPE, $HEC R ARF 4.
AT IR, (TP HO A LR AR P AR ARG RE TSR, 2k
EHESETA R RO 1, ETRIHGR A O A £ R
2. EITEHEUT , BRI I TARAEERR ARR (FAAVTRL, 5okl TPHERIENE 1, FEI AL
FHIA 0, SREAIHCE U B S TR (72 ARR (AR RO MU ECE FUEBPF, T80 2
S IRSRE S, ARSI STH, AEVPHA  F RS PR 2 MR S AL
B, SRR TR ST R B |, ORI PEC A O 1A 2 TR
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3. HLDRFFRGUT, TR O TG4 AL, ERITHEUESE T (ARR-D) A SO Rt Ll iF, AR5
M ARR EIT UGB RCEL R 1 AR SO RAS N ia S0t AR5 3O O TR, INILiR®R . SRR AT
o L AN i RS 2 A R

EF it
X BSTIM. GPTIMA. GPTIMB %L E/ N SR Bt AL CE B4, 1 GPTIMC #1 ADTIM FER {45

W B2 T RS, FEE N AR B BN i S e SR TR (L, U S E AR O A
KA. AR A N+LAS B s i FF (N 2 RCR (ME) I SORT S0t

B ERSHFEFR

F B R A B A TR R T RO o B, S B IOR T2 7S i 4L, B T GPTIMA J2 32 fif
RSN HARHR I 16 fre YT RENXAMERINHE, WEREEE T ITiTh, s ey A i .

5E BB 18 5
SE IS A 19 5 IS IS 18] 45 T o 0 8 0 3 AT Bk B I — A Bondy i i) 2 s kb iy 8 4

% T+ 1/ (SDK_HCLK_MHZ*1000000/(PSC+1)) ;AT DAVE B AT R A s A S T 1/
(SDK_HCLK_MHZ*1000000/(PSC+1)) *(ARR+1),

PWM % st &

R BB IR X kel , Wit /A ARR = (SDK_HCLK_MHZ*1000000/(PSC+1)) /X - 1; A DAHSE
T EEE T A A (PSC) Ml H B2 8 E 3 74% (ARR) FIMH.

FEHThEE

Mgt

FA I E IS D) e L B 45 1 TIM_HandleTypeDef HEfTHIARLRIAT

1. ¥R tb— 4R TIM_HandleTypeDef S5 {AAE &

TIM_HandleTypeDef TimHandle;

2. PR EAM LT Timer, BIUNF 204 1] LSGPTIMA:

TimHandle.Instance = LSGPTIMA;

3. MR TR GBI AR B ShER R RN R Rt
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TimHandle.Init.Prescaler = TIM_PRESCALER;
TimHandle.Init.Period = TIM_PERIOD;
TimHandle.Init.CounterMode = TIM_COUNTERMODE_UP;

4. FFRIIR AL T A AL B BRI R B 25 A e e

HAL_TIM Init (&TimHandle);

THENT 2R

LSRRGS, T RN, IR AR

HAL_TIM Base_Start_IT (&TimHandle);

2. REGHEChREA M AT #20 BT iR TAR:

HAL_TIM Base_Start (&TimHandle) ;

EHERE

L SRR T W, BB EER T2 )5, & AVH S void HAL_TIM_PeriodElapsedCallback (TIM_HandleTyyg
*htim) ; PRI RATE ] ek K0 AL B 2

2. W Rl ARG, B P M@ A% _ HAL_TIM_GET_COUNTER (&TimHandle) EZKBCY4HITT
E

XA E R 2E

L WEREEEE T b, TR E Ry, YR R A

HAL_StatusTypeDef HAL_TIM_Base_Stop_IT(TIM_HandleTypeDef *htim)

2. QR AT ENGE, FEEOCHE R RS, A R

HAL_StatusTypeDef HAL_TIM Base_Start (TIM_HandleTypeDef *htim)
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R#aft

AR Timer Fyfie:

HAL_StatusTypeDef HAL_TIM DelInit (TIM_HandleTypeDef *htim);

PWM %t
Mgt

1. SERIDRE I (b, TR AR LA TR

2. FRPEVEEAE A9 AE 4 Timer, A FHAR R A942 1 s Bw) a4k PWM fi H 2 A9 A ¢ GPIO,  Heanas Zii A
LSGPTIMB [ PUA™ii 15 [A] Bl g 1 -

gptimbl_chl_io_init (PAOO, true,
gptimbl_ch2_io_init (PAQO1l, true,
gptimbl_ch3_io_init (PB14, true,
gptimbl_ch4_io_init (PB15, true,

3. Fde ik th LS5 fR TIM_OC_InitTypeDef, X & Wit il th HIEVEA TR 46 (L L E
4. VRITRATR 5 10 52 10 S A A AL

HAL_StatusTypeDef HAL_TIM_PWM_ConfigChannel (TIM_HandleTypeDef *htim, TIM_OC_
—InitTypeDef *sConfig,uint32_t Channel);

FFIEF=4 PWM Bk

MR EICE SN G, 5 BT R IR BT 2T iRk ) PWM

HAL_StatusTypeDef HAL_TIM PWM_ Start (TIM_HandleTypeDef *htim, uint32_t Channel);

&1k PWM %ith

s 21 PWM I, 8 1 PAR e i 1

HAL_StatusTypeDef HAL_TIM_PWM_Stop_IT(TIM_HandleTypeDef *htim, uint32_t Channel);

48 Chapter 1. A3/




Is_sdk

R#aft

1. HItE4k Timer T fE:

HAIL_StatusTypeDef HAL_TIM DelInit (TIM_HandleTypeDef *htim);

2. AHA RO, SECE S 10 #E 7 svitafe, B i B ad i) LSGPTIMB [ DU/ i1 10 #5752
wIhR Ak

gptimbl_chl_io_deinit ();
gptimbl_ch2_io_deinit ();
gptimbl_ch3_io_deinit () ;
gptimbl_ch4_io_deinit ();

1.7.5 RTC

AT EENG RTC {5 HIREMICE . RTC By#AE APLIENL 1srtc.h o RTC 1 ZEIRECAE T4 i g
FIMLE L RE (LPO & LP2 #15K).

—. #MiEft

i RTC B9LIRE, w5 Jc7R 20 RTC Bl atb sk %k

void HAL_RTC_Init (uint8_t cksel);

Hr 24 cksel ZORIFBIE. QARAEH SN 32K fpdiRfii A, %S4 E N RTC_CKSEL_LSE, {3 NI 23 &
Ji RTC_CKSEL_LSI,

=. DEEE
2.1 TERHIEE

SETAE I BEZ A, T R E M AR AE H H I AR, S AU AE

static calendar_time_t calendar_time;
static calendar_cal_t calendar_cal;
static void rtc_calendar_set ()

{

calendar_cal.year = 24;
calendar_cal.mon = 2;

calendar_cal.date = 28;
calendar_time.hour = 23;

(Rt
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(22 30
calendar_time.min = 59;
calendar_time.sec = 55;
calendar_time.week = 7;

RTC_CalendarSet (&calendar_cal, &calendar_time);

TR DI REME B iR AR 2020 4F B year 29 0o B E R, BIARALAYITTR] 504 2024 4F 2 J 28 H 23 £i 59
755 B H , #8511 RTC_CalendarSet sRECHATIE . Z 5T 4F I IR1z4T, 1EARIREIC (LPO & LP2)
TR AREOT AR P REE R 1R

HAL_StatusTypeDef RTC_CalendarGet (calendar_cal_t *calendar_cal, calendar_time_t.

—*calendar_time) ;

PR R EHE ) HAL_OK B, MHIH T4 E B MSHALR R . IR AR, W27k [l {5 5
it S EEHT IR T S 11 AR

2.2 mpEgTNAE (LPO #2X)

£ LPO #5 , n] PAGE i e & RTC wakeup W 22 GE A/ I o JC ¥ AR G I ) P93 0 4

void RTC_wkuptime_set (uint32_t second);

24 second NMLEES ], FRAOARD. M RGMLEEIG, 2R rte_wkup_callback pR%L:

void rtc_wkup_callback (void) ;

R HARBCH R RE, SR LR TB AL, AT static

2.3 mEERK (LP2 #=X)

15 LP2 #5507, RTC Ml REEH 2 1A LPO Aok —Fe:

void RTC_wkuptime_set (uint32_t second);

SHhh, B LP2 iR 258 [ enter_deep_sleep_mode_IvI2_IvI3(), fIF:

struct deep_sleep_wakeup wakeup;
memset (&wakeup, 0, sizeof (wakeup));
wakeup.rtc = 1;

enter_deep_sleep_mode_1lv12_1v13 (&wakeup);

wakeup.rtc = 1 J2Hf & RTC M, MaEEjEisn] PAE K2 GPIO, NRST i WDT 45, RRIECHE, IbabA
A . 5 LPO BixURRI 2, LP2 450 RTC Mefi R4 5 AN 218 rtc_wkup_callback &%k, WV, F5%
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L get_wakeup_source() 2R HUSEE I 7 L -

uint8_t wkup_source = get_wakeup_source();
if ((RTC_WKUP & wkup_source) != 0)
{

// do something for rtc wakeup

= XEEm

1. RTC &M R G A RIME, JUHE LP2 1K, LPO #i=0F RTC L Wi#| ik A rtc_wkup_callback 27
WH AL 10ms A2, 1 LP2 BTN T RESER, WILIRZEEELE 100ms PAE

1.7.6 PDM

PDM (Pulse Density Modulation) J&—Fi FI U5 5 Fm B SR I H 77 k. PDM R 1 sy, %
A0, AN

—. #MiEft

1. PDM #&3kpy 10 EL =

W 10 Bwiiatbiz o, wRARHE R 10 & 44 pdm [ colck dataO ¥ datal 5| i,

void pdm_clk_io_init (uint8_t pin);
void pdm_datalO_io_init (uint8_t pin);

void pdm_datal_io_init (uint8_t pin);

TEfi:
Lot Ay 10 — 37 34 4, BRI 5 iR B2 R E s
2. N TR AN ERY bug, FEMH pdm iBAEAOEHEE, 5 CRIEA1E 10, T RS EAIECE .
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2. #iaft PDM {21

2.1 PDM Z5f R SR RANR -

typedef struct _ PDM Init_TypeDef
{
const struct pdm_fir *fir; /*!< pdm filter controller configure */
PDM_CFG_TypeDef cfg; /*!< pdm clock rate, capture delay, sampling rate,.
—and data gain configure */
PDM_MODE_TypeDef mode; /*!< pdm channel mode configure */
}PDM_Init_TypeDef;

2.2 i 46k PDM BBk R 5t 1
WA N, BT R AT AY PDM #EAT S0 E

HAL_StatusTypeDef HAL_PDM_Init (PDM_HandleTypeDef *hpdm,PDM_Init_TypeDef *Init);

3.PDM 35t S5 BI0TF:

#define PDM_CLK_KHZ 1024
#define PDM_SAMPLE_RATE_HZ 16000
void pdm_init ()
{
pdm_clk_io_init (PB10); /*/< PB10 &M pdm clk 3l */
pdm_data0_io_init (PB09); /*1< PB09 Z A pdm datalO Bl */
pdm.Instance = LSPDM; /*1< PDM AR EH */
PDM_Init_TypeDef Init =
{
.fir = PDM_FIR_COEF_16KHZ, /*!< & PDM (k6% +/
.cfg = {
.clk_ratio = PDM_CLK_RATIO (PDM_CLK_KHZ), /*I< TE PDM W RTERIEA 1.
—~024MHZ */
.sample_rate = PDM_SAMPLE_RATE (PDM_CLK_KHZ,PDM_SAMPLE_RATE_HZ), /*!< W&
PDM XHEME A 16KHZ */

.cap_delay = 30, /i< ERHKERA 30 */
.data_gain = 5, /i< MEREHRE N 5 */

I

.mode = PDM_MODE_Mono, /*!< E& PDM A HFEEHER */
bi
HAL_PDM_Init (spdm, sInit); /*I< fFH PDM AidathEE */
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=. R¥ait

L. [ey1tfifk PDM A
W AR T, NIRRT PSS PDM AN, 7EizfT BLE FF IR IR R G TIHE .

HAL_StatusTypeDef HAL_PDM DelInit (PDM_HandleTypeDef *hpdm);

2. ¥)tHtk PDMIO
S 1O 2 M 2 5 H B2 1l e AE I AR FEREI, 10 E7=A: i -

void pdm_clk_io_deinit (void);
void pdm_dataO_io_deinit (void);

void pdm_datal_io_deinit (void);

1Efi: PDM WG Akah i 2 m RGEEN PDM JEA TARIRES, 4R GRIN 2 A LML T ARG, #A
SPEARIIFERIR. Hit, PDM (EfIgese, TR AMRIFRIREZ /T, AU E PDM.

=. PDM X FH$EO

fifg: Y PDM a2 2 Fhe iR DMA A5

3.1 it PDM Hfli—— iy s

HAL_StatusTypeDef HAL_PDM Transfer_Config IT(PDM_HandleTypeDef *hpdm,uintl6é_t._
—*pFrameBuffer0,uintl6_t *pFrameBufferl,uintl6_t FrameNum) ;

3.2 iz PDM %i#fs— DMA J5st
LA DMA 5 3 (AR AR ) i PDM Edla i R Birs -

HAL_StatusTypeDef HAL_PDM_Transfer_Config_ DMA (PDM_HandleTypeDef *hpdm,uintl6_t._
—*pFrameBuffer0,uintl6_t *pFrameBufferl,uintl6_t FrameNum) ;

HAL_StatusTypeDef HAL_PDM _PingPong_Transfer_Config DMA (PDM_HandleTypeDef *hpdm, struct_
—PDM_PingPong_Bufptr *CHO_Buf, struct PDM PingPong_Bufptr *CH1_Buf,uintl6_t FrameNum);

3.3 i PDM

HAL_StatusTypeDef HAL_PDM_Start (PDM_HandleTypeDef *hpdm);

3.4 kg PDM
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HAL_StatusTypeDef HAL_PDM_Stop (PDM_HandleTypeDef *hpdm);

3.5 PDM H 7 A B pR 4K

void HAL_PDM_TIRQHandler (PDM_HandleTypeDef *hpdm);

3.6 1t PDM M7 AL B R 5P i 5E FrameNum JR/INECH ) (1] 2] R 4R

void HAL_PDM_CpltCallback (PDM_HandleTypeDef *hpdm);

3.7 ¥£ DMA iz F 2058 FrameNum K/)s pdm i i1 a1 1) pR i

void HAL_PDM_DMA_CpltCallback (PDM_HandleTypeDef *hpdm,uint8_t buf_idx);

1.7.7 ADC

ADC J2& Analog-to-Digital Converter FJ4™5 . B/ AU e A BAUARC PRkt . R AR IE LR AR BB
FHAICN B BT S R

ADC 3514

L. ATRCERSEIRE L (6/8/10/12 {if)

2. TERMUERAS . HEAFARGE ARG VAL B AU 110 s PR 7 2 v I
3. SCRFRIR BB S AR

4. AT ASIFEIE O FHONEIE “n” AR

5. IHEE AR5 7 3

6. ] ST B AR I R A R R]

7. SCRPARTESE R

8. MIELE IS PRk

9. A PE YA B 7 Bt

10. FLINIEE FE 591 1E] T 7742 DMA 353K
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ADC %4 EEIT:

—. #Mialt

1.1 &= ADC &g 10

P 10 BygIta s 1, ATPARCE MR E) 10 1) ADC BEIIIRE.

void adcl2b_in0O_io_init
void adcl2b_inl_io_init (void);
void adcl2b_in2_io_init (void);

void adcl2b_in3_io_init (void) ;

void adcl2b_inb5_io_init (void);
void adcl2b_in6_io_init (void) ;

void adcl2b_in7_io_init (void

aageangae

(
(
(
(
void adcl2b_in4_io_init (voi
(
(
(
(

void adcl2b_in8_io_init

1Efif: —A> ADC FEEAA HXT A 10, Al . BRI R AT :

GPIO

ANA_FUNCH1

GPIO_PBI12

ADCI2B_AIN[0]

GPIO_PBI13

ADCI2B_AIN[1]

GPIO_PCO00

ADCI2B_AIN][2]

GPIO_PCO1

ADCI2B_AIN[3]

GPIO_PAO0

GPIO_PAO1

ADCI2B_AIN[5]

GPIO_PAO2

ADC12B_AINI[6]

GPIO_PAO3

ADCI2B_AIN[7]

GPIO_PAO4

[
[
[
[
ADCI2B_AIN[4]
[
[
[
[

ADCI2B_AIN][8]

735h ADC BEHGEA R I N EGETE , AT

REPNGES R EBEI N IEIE
o AR ADCI12B_AIN[9]
AR TAEHLE Vbat {55 ADCI12B_AIN[10]
N ADC 2% /1 % (FRifE 1.4v) | ADC12B_AIN[11]
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1.2 k8 ADC BRISHEE

W ADC BRI SR, HATHM RIS BUE AT -

/**
* @struct __ADC_HandleTypeDef
* @brief ADC handle type Structure definition
*/

typedef struct __ ADC_HandleTypeDef

{

reg_adc_t *Instance; /*!< Register base address */
ADC_InitTypeDef Init;
void *DMAC_Instance;
union{
struct AdcDMAEnv DMA;
struct AdcInterruptEnv Interrupt;
}Env;
HAL_LockTypeDef Lock;
volatile uint32_t State;

volatile uint32_t ErrorCode;

} ADC_HandleTypeDef;

SR Y]
(1) ADC ZFf7as4b (L AL PE (Instance)
« H#T LESO10/LE5110 {374~ ADC
« ADC S:Hihl: 0x40012400
(2) ADC ¥JtfifbAbHE (Init)
* %, ADC ¥Rk 1.2.1
(3) DMA Zif7#s2Et91kAb B (DMAC_Instance)
* %l DMA ¥1l41k 1.2.2
(4) ADC #e4feftyfgh % 55X (Env)
+ ADC-DMA fill % 7=
1 E DMA 8 Fl Callback pR%L (HLIN4H 5540

/**
* @struct AdcDMAEnv
* @brief ADC DMA Structure definition
*/
struct AdcDMAEnv

(Rt

56
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[CAWY)
{
void (*Callback) ();
uint8_t DMA_Channel;
ti
* ADC H T B fish %y 5
BB B ADC Sy AL & (FRICHAR)
J A
* @struct AdcInterruptEnv
* @brief ADC Interrupt Structure definition
*/
struct AdcInterruptEnv
{
uint8_t *pBuffPtr; /*!< Pointer to ADC data Buffer.
o */
uintlé_t XferCount; /*1< UART ADC data Counter */
bi
1.2.1ADC &1t
/* *

* @struct ADC_InitTypeDef

* @brief Structure definition of ADC and regular group.
—initialization

* @note Parameters of this structure are shared within 2 scopes:

* - Scope entire ADC (affects regular and injected.
—groups) : DataAlign, ScanConvMode.

* - Scope regular group: ContinuousConvMode, .
—NbrOfConversion, DiscontinuousConvMode, NbrOfDiscConversion,
—ExternalTrigConv.

* @note The setting of these parameters with function HAL_ADC_
—Init () 1s conditioned to ADC state.

* ADC can be either disabled or enabled without conversion.
—on going on regular group.

*/
typedef struct
{

uint32_t DataAlign;
uint32_t ScanConvMode;
FunctionalState ContinuousConvMode;
uint32_t NbrOfConversion;
CRoTakSe)
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(£ 50

Functiona
uint32_t
uint32_t
uint32_t
uint32_t
uint32_t
} ADC_InitTyp

1State DiscontinuousConvMode;
NbrOfDiscConversion;
TrigType;

Vref;

AdcDriveType;

AdcCkDiv;

eDef;

* RN

(1) %cdfix}5% (DataAlign)
« BUATE DL, ADC B iR R A X577 30 (bitl1:0).
o WEARXF I, ADC FHn%dsE:

o BN FHH A 7% (ADC_RDR)

o VAW EAEIE 27124 ((ADC_IDRX): Raw Converted Data + InjectOffset

(2) HitE (ScanConvMode)

C AL

P TH LR

Z¥: NbrOfConversion JG5L

Z:%: NbrOfDiscConversion J55{

. filifg
E=s BEHIRE Pl

5 ContinuousConvMode [1)5£3) :
{#ifi ContinuousConvMode , £ 42 RAEFTA M, M rank] FFEGFIH, FIHJ5— rank.
# 1 ContinuousConvMode, H&394i—4, M rankl JFIAFEH, 3&)5— rank.

(3) &gt (ContinuousConvMode)

- 31k

FPLIH TH LR

HELELZ B, 5 NbrOfConversion FHX] RV

(4) FELHERAIREL (NbrOfConversion)

o FILUNZH 5 e A

o BEEUKBGER: 1712
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« Z%¥1: ScanConvMode W7 ffi fiE
(5) [a]Wré% izt (DiscontinuousConvMode)

© FUWE 175 4

* Z2%: ScanConvMode 5752k

« 2% ContinuousConvMode 5/ 4%

o HAAREUCRAER NS (NbrOfDiscConversion) A% R .
(6) [B]WrFE AR £ (NbrOfDiscConversion)

o HUNLLEERE T A

« EEHGER: <8

« 2% DiscontinuousConvMode WA/ fifi i

(7) fib &4 28 (TrigType)

fih 2 A A | TrigType

PIS ADC_PIS_TRIG

U4 M % | ADC_REGULAR_SOFTWARE_TRIGT
A4l % | ADC_INJECTED_SOFTWARE_TRIGT

(8) WEFESHHE (Vref)

EESERE Vref

BRI NS 1.4V B % HE | ADC_VREF_INSIDE
PAOS 4 A B % HLE ADC_VREF_EXPOWER
WA TAEHJE AVDD &% Bk | ADC_VREF_VCC

TEff: U EINT 10 A R, 5 2RFIRACE PAOS.

(9) ADC i35 773X (AdcDriveType)

ADC @iERYIRZ AdcDriveType

o M523 55 A buf 138Kz ADC EINBUF_DRIVE_ADC

WSS 130, &S A buf iz8Kks ADC | INRES_ONETHIRD_EINBUF_DRIVE_ADC
BRI\ A buf 127k, # G5 EH 12Kz ADC BINBUF_DIRECT_DRIVE_ADC

(10) ADC Fit4h/ 335 % (AdcCkDiv)
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© RGP AdeCkDiv 70451k 1% ADC iz fTi 8, BN ADC il APBCLK K 32 7345, AJ

PARERE .

#define ADC_CLOCK_DIV2
#define ADC_CLOCK_DIV4
#define ADC_CLOCK_DIV8
#define ADC_CLOCK_DIV16
#define ADC_CLOCK_DIV32
#define ADC_CLOCK_DIV64
#define ADC_CLOCK_DIV128

0x00000001U
0x00000002U
0x00000003U
0x00000004U
0x00000005U
0x00000006U
0x00000007U

1.2.2 ADC RE@EEMIAL

MNP SHEE

/**
* @struct ADC_ChannelConfTypeDef

—on going on regular group.
*/

typedef struct

{

uint32_t Channel;
uint32_t Rank;
uint32_t SamplingTime;

} ADC_ChannelConfTypeDef;

* @brief Structure definition of ADC channel for regular group
* @note The setting of these parameters with function HAL_ADC_
—~ConfigChannel () is conditioned to ADC state.

* ADC can be either disabled or enabled without conversion.

* S
1. #iEE ( Channel)
o RFEIEIE

#define ADC_CHANNEL_O
#define ADC_CHANNEL_1
#define ADC_CHANNEL_Z2
#define ADC_CHANNEL_3
#define ADC_CHANNEL_4
#define ADC_CHANNEL_5
#define ADC_CHANNEL_6
#define ADC_CHANNEL_7

0x00000000U
0x00000001U
0x00000002U
0x00000003U
0x00000004U
0x00000005U
0x00000006U
0x00000007U

i3
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#define

#define

#define

—channel

—channel

—channel

ADC_CHANNEL_8

#define ADC_CHANNEIL_TEMPSENSOR

ADC_CHANNEL_VBAT

ADC_CHANNEL_VREFINT

0x00000008U
0x00000009U

(no connection on device pin) */

0x0000000AU

(no connection on device pin) */

0x0000000BU

(no connection on device pin) */

/* ADC internal.

/* ADC internal.

/* ADC internal.

2. BT (Rank)
o BUMLF ]

#define ADC_REGULAR_RANK_1 0x00000001U

#define ADC_REGULAR_RANK_2 0x00000002U0

#define ADC_REGULAR_RANK_3 0x00000003U

#define ADC_REGULAR_RANK_4 0x00000004U

#define ADC_REGULAR_RANK_5 0x00000005U

#define ADC_REGULAR_RANK_6 0x00000006U

#define ADC_REGULAR_RANK_7 0x00000007U0

#define ADC_REGULAR_RANK_S8 0x00000008U

#define ADC_REGULAR_RANK_9 0x00000009U

#define ADC_REGULAR_RANK_10 0x0000000AU

#define ADC_REGULAR_RANK_11 0x0000000BU

#define ADC_REGULAR_RANK_12 0x0000000CU

3. FLIMAR KA JH 9] (SamplingTime)
o RAESIUIUERH -

#define ADC_SAMPLETIME_1CYCLE 0x00000000U /xl<
—~Sampling time 1 ADC clock cycle */

#define ADC_SAMPLETIME_2CYCLES 0x00000001U /xI<
—Sampling time 2 ADC clock cycles */

#define ADC_SAMPLETIME_4CYCLES 0x00000002U /rI<s
—Sampling time 4 ADC clock cycles */

#define ADC_SAMPLETIME_15CYCLES 0x00000003U /rI<

—Sampling time 15 ADC clock cycles */

ADC HLIEE45 APT bR 4L

HAL_StatusTypeDef HAL_ADC_ConfigChannel (ADC_HandleTypeDef *hadc, ADC_

—ChannelConfTypeDef *sConfig);

1.7. &
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ENARRSHEE

/**

* @struct ADC_InjectionConfTypeDef

* @brief ADC Configuration injected Channel structure definition

* @note Parameters of this structure are shared within 2 scopes:

* - Scope channel: InjectedChannel, InjectedRank,.
—InjectedSamplingTime, InjectedOffset

* — Scope injected group (affects all channels of.
—injected group): InjectedNbrOfConversion,.
—InjectedDiscontinuousConvMode,

* AutoInjectedConv, ExternalTrigInjecConv.

*/
typedef struct
{

uint32_t InjectedChannel;

uint32_t InjectedRank;

uint32_t InjectedSamplingTime;

uint32_t InjectedOffset;

uint32_t InjectedNbrOfConversion;

FunctionalState InjectedDiscontinuousConvMode;

FunctionalState AutoInjectedConv;

}ADC_InjectionConfTypeDef;

. ZHCI:

1. ¥ AfiiE (InjectedChannel)
SHERS—E, S A

2. YEARESUT] (Rank)

HEALFFH BN
#define ADC_INJECTED_RANK_1 0x00000001U
#define ADC_INJECTED_RANK_Z2 0x00000002U
#define ADC_INJECTED_RANK_3 0x00000003U
#define ADC_INJECTED_RANK_4 0x00000004U

3. AR AR JFH (SamplingTime)
5 N A 0 SR S 1 — 033 2 LU e SR 0
4. AR S & (InjectedOffset)
© TR ERFSE o bitl 1 FRAFEAL
o TEAZHIB B 2FAE RS ((ADC_JDRX): Raw Converted Data + JnjectOffset
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5. FEAFESA AL (InjectedNbrOf Conversion)
o FEAFARFPST 8
- 174
« Z¥1: ScanConvMode WA ffifE .
6. YEAFF B WrE A= (InjectedDiscontinuousConvMode)
* Z¥: ScanConvMode 5751 2%
s 2% ContinuousConvMode DA% %% ||
7. AshEAEAER, (AutoInjectedConv
» ¥ DiscontinuousConvMode W72 [+
* Z%§: InjectedDiscontinuousConvMode A7 2% |[-

* ADC JE A APT %L

HAL_StatusTypeDef HAL_ADCEx_InjectedConfigChannel (ADC_HandleTypeDef* hadc,
—ADC_InjectionConfTypeDef* sConfigInjected);

1.3 #1851t ADC iR

HAL_StatusTypeDef HAL_ADC_Init (ADC_HandleTypeDef *hadc);

—. R¥ikit

2.1 R4t ADC iR

L IR BR R, RIS KT A ] ADC Bk, W] AR R TIFE.

HAL_StatusTypeDef HAL_ADC_DelInit (ADC_HandleTypeDef *hadc);

2.2 R #¥41t ADC IO

RIS AR L AR K, ATPASKCH] ADC B, X R AL 10 o) 46 o4 GPIO .

void adcl2b_in0O_io_deinit (void) ;

void adcl2b_inl_io_deinit (void) ;

’

void adcl2b_in3_io_deinit (void

’

(

( )
void adcl2b_in2_io_deinit (void) ;

( )

( )

void adcl2b_in4_io_deinit (void

(Rt
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void adcl2b_in5_io_deinit (void) ;

(

void adcl2b_in6_io_deinit (void) ;

void adcl2b_in7_io_deinit (void) ;
( )

’

void adcl2b_in8_io_deinit (void

1EfR: thT ADC St A PR RREE ML, AEFBCENFR 10 BRRES, FrAEREA] ADC ZIfg, 7EdEAIKRIR
ZJa, 10 WilH-PIRES S NS AL RS R 22, Ul BT -

—. ADC fHEHCREHHE

ADC BEHOR ARBARHAT— IR UE T = A, MUNGEEGE RS, B IE RAEH DMA R4, TR ESEHIIRL
MREEZ)E, TEVAMMME APLEE D, ik ADC BT 46 TAE.

3.1 WIERE—HANEE

HAL_StatusTypeDef HAL_ADC_Start_IT(ADC_HandleTypeDef *hadc);

32 WRRE—EANBE

HAL_StatusTypeDef HAL_ADCEx_InjectedStart_IT (ADC_HandleTypeDef* hadc);

3.3 BERE—DMA 2

HAL_StatusTypeDef HAL_ADC_Start_DMA (ADC_HandleTypeDef* hadc, uintl6é_t* pData, uint32_
—t Length,void (*Callback) ());

ZNIIEMEE

%7 <install_file>/dev/examples/adc_test/adc_single_channel

1.7.8 CRYPT

—. CRYPT vy

T2 o s AL = B ) 8 X i A I % sl R e, SCRRUATR S AES, DES. AES (Advanced En-

cryption Standard) ST 7 A FRE T, ARAPE EALBARE L Ry (FIPSPUBL97, 2001 4F 11 A
26 H) BUERSZmE s (AES). DES (Data Encryption Standard) J& [ I AE# ) Z X FREHHE, A
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APE BALPARE R iR (FIPS PUB 46-3, 1999 4F 10 25 1) HUEB¥uE & #niE (DES) #1=H DES

(TDES), #fff5E [ pnifE 2 (ANSI) X9.52 Frif.

- == - - =2
=3 ——— 53 e

b 3v. 91 o]

AES #5128, 192 1 256 v [543 % ECB. CBC #3745 1. 8. 16 1 32 (AR

DES/TDES 4% ECB. CBC iz 374 64, 128 Fl 192 {v B54H % HE CBC Al R A 1) 2x32 (i bk i
(IV) 1. 8, 16 5 32 fifidh s

AES-ECB HLAUIN%: #£ AES-ECB IS, SATAL/ 71750 e)m, 128 ArSCRAmBuR R A FTA
Bifid AEA TEMEPIRAS F A 128 (i, 192 firsk 256 (i H A TALBE . PAT A0/ 75 2R 22 s , ARy 128
(i BRI S0 IR SRR R B S R 25 A7 e o

AES-ECB L #5: 2AF ECB BT AT AES %, TF2ER Y] (FREXINE T E R g |
IR ORGP R R S S o — . ks d Al id AES W SE IR A&
AES-ECB 5, SRATOL/ T4 B 2cties , 128 AL SCHers R RS AL 397515 s AL 22 b i) 4
FEIMIBL o SRATRL 7352 A, LRI 128 ik Hh e A ] S

AES-CBC B0 #£ AES-CBC %, $AT 00/ 5345/ 5 A3 m B RA I 26— A B2t — A~ 128 fi
Pt i IV 55— SR I T S SOz ORI . B ABGE S ABA FEIEIRAEST (1 128 fi7, 192
ik 256 (LR GIRIEAT AR . AR 128 (ki i B B AR S0, ARG, SR — AN SC S 5 A SO B
AT REGET, AR AN AB, 2 A ABGE T AEA AbPRT AR SR AN SO, AL T2
NS J5 2 SCHRAM B SCHREER S, BRI E P aJa — D UISCIAG R 1k AR S & i i
OO BRI, 4 B P R P48 52 1 7 5O S S A S BB R BEA T % - CBC #4:XR (41 ECB A%
X), WAHER A AT AAAT AES f#5 .

AES-CBC #Xfi# 5% ¥£ AES-CBC fifh, 55—~ 128 {2 SCHUR B FAE i AL . S A Bt AEA TEfRZ
R 128 7. 192 fiizk 256 (i 4HIATACEE . A= A B 5 128 (7wl dn A ) IV (hZ0i5 fin 2 19 1)
HAMEE) #TREGEE, AMERGE— NS, K5, BRSO E R — M AL, Jfth AEA
HEATALRR . A U R R 5 85— AN SCHEA T S BGa B, AT AR U — AN B SR . AES-CBC i i Bl
DA ARSI T, BB G — o0 BSOS B MR R 1k . e 25 RS, AR 4 0 1 RS S B 4l B
B SCHATRR o
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—. CRYPT £0O0M4E

PARYL S

/o T CRYPT By ha1k

HAL_LSCRYPT_Init (void);

P T A T R 1) 1 R R 5 O 2 — AR [ Y ke, 3XA key JHSRIVEWISCHOBERS , FEXTAR NG
B SRR RS AR . BTN SRR TR, R DL EAE M 4 B, BT
HeEYIG, mA SISO AR A — key. WH AR R

HAL_LSCRYPT_AES_Key_Config(const uint32_t *key, enum aes_key_type key_size);

TEINEE AP BATRT LA =Fh key HOZEAL, AR ACRE TR :

enum aes_key_type

{
AES_KEY_128 = 0,
AES_KEY_192,
AES_KEY_ 256,

bi

2.2 CRYPT fg:
TEfi:

1. plaintext: B SCEU, 157 i i I m &5 «
2. ciphertext: % SCHUE, Zead i a8
3. iviCBC B R 11 2x32 ()it in & (1V)

221 BigExR

HAL_LSCRYPT_AES_ECB_Encrypt (const uint8_t *plaintext,uint32_t length,uint8_t._
—*ciphertext);

HAL_LSCRYPT_AES_ECB_Decrypt (const uint8_t *ciphertext,uint32_t length,uint8_t._
—*plaintext);

/*ECB AT NREEASHEFEHATIHESHE +/

HAL_LSCRYPT_AES_CBC_Encrypt (const uint32_t iv[4],const uint8_t *plaintext,uint32_t._

—length,uint8_t *ciphertext); (QiviE3)
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HAL_LSCRYPT_AES_CBC_Decrypt (const uint32_t iv([4],const uint8_t *ciphertext,uint32_t._
—length,uint8_t *plaintext);
/*CcBC BATURMEARNKEH TS EREE ~/

E

2.2.2 hfifiiER

HAL_LSCRYPT_AES_ECB_Encrypt_IT (const uint8_t *plaintext,uint32_t length,uint8_t._
—*ciphertext);

HAL_LSCRYPT_AES_ECB_Decrypt_IT (const uint8_t *ciphertext,uint32_t length,uint8_t._
—*plaintext);

/*ECB AT U FMEANBEHATIE 5EBRE ~/

HAL_LSCRYPT_AES_CBC_Encrypt_IT (const uint32_t iv[4],const uint8_t *plaintext,uint32_t._
—length,uint8_t *ciphertext);

HAL_LSCRYPT_AES_CBC_Decrypt_IT (const uint32_t iv[4],const uint8_t *ciphertext,uint32_
—~t length,uint8_t *plaintext);

/*CBC BAT NP BERANBELAMELRE +/

E

2.2.3 @EiAFEE

HAL_LSCRYPT_AES_Complete_Callback (bool Encrypt,bool CBC);
{

A

PRELHY “Encrypt” Ay true B SR 2 MBI (Encrypt), 244 false B 1EFEH MR H R (Decrypt).
PRELHY) “CBC” A true &SR 2 CBC #ix, 44 false B i%FE) & ECB A,

XA PREUE T 556 X, FP R ABATE X, HFoe BUHM 2 A .

2.3 mtait

R#aft CRYPT &1k

Wi Ak, NHREF T LA ] CRYPT Shi, MIMAEz4T BLE BIREFFHIRME, B IRARSHIDIHE.

HAL_LSCRYPT_DelInit (void);
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1.7.9 SPI

FRATAMEHEE D (SPT) M, SCRPERUT, AR T AIE Bl 2545 7 X 5 AN A i FRA Tl

Address and data bus
¢ T J [ write )
Tx FIFO
CRC
controller
N A
MOSI[] R} — Shift register 1—‘ LSEFIRST CRCEN
MISO [} [, ¥
SN
Rx FIFO
—|| Read
=5oe] Communication
BIETO%EE controller
SCKLI< Baud rate p
generator BR[2:0]
T IInternaI NSS
NSSLi« l'\c‘)gifi
SPI = E451%

IER S YN 52

2. ZRAWT

3. WHALRIE UL % 4 (XU ARk )

4. WA H A (FnBdngk)

5. 8 fF 16 LI/

6. 8 MBI PRFRMA -

7. FHFMABUE N HR AT DA d 8 A R A4 B NSS - F2/ MRy Sh 2L 1k
8. WG A o PR PR AR 107
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9. e LA i BUARALAE i AT 5

10. & R MEBBCIRSIR T, AT h Witk
11. SPI SRR R

12. ¥ Rx fil Tx FIFO, X2 16

13. 374§ DMA f£%

14. 3% SPITI izt

—. SPIERR#Mia{t
1.1 %42 SPI #5RE9E A 10

PSR S T 1O AW, BFDAFE AT AT 10 oIk T, $ER 10 % CLK. MOSI,
MISO. J NSS Shgk, 5 4bE A ATl .

void spi2_clk_io_init (uint8_t clk);
void spi2_nss_io_init (uint8_t nss);
void spi2_mosi_io_init (uint8_t mosi);

void spi2_miso_io_init (uint8_t miso);

2Efif: SNN 2 SPLHHEM, 24 SPLTAHLRS, tUal DA 10 B, WIS TRLTTEEM 10 ReRR s, T
AR LR 10,

1.2 %8 SPI #ER&%

TEMEH] SPLBIHLRT, FEEUCE SPLELRAISEL, HEMIRH SR BT -

typedef struct __ SPI_HandleTypeDef
{

reg_spi_t *Instance; /*!< SPI registers base.
—address */

SPI_InitTypeDef Init; /*!< SPI communication.
—parameters */

uint8_t *pTxBuffPtr; /*!1< Pointer to SPI Tx.
—transfer Buffer */

uintl6_t TxXferSize; /*!1< SPI Tx Transfer size .
s */

uintlé_t TxXferCount; /*!< SPI Tx Transfer.
—Counter */

(FoTgksh)
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uint8_t *pRxBuffPtr;
—transfer Buffer */

uintlé_t RxXferSize;
— */

uintlé_t RxXferCount;
—Counter */

void (*RxISR) (struct __ SPI_HandleTypeDef *hspi);
—Rx ISR */
void (*TxISR) (struct __ SPI_HandleTypeDef *hspi);
—Tx ISR */
void *DMAC_Instance;
union({
struct SPI_DMA_Env DMA;

}Tx_Env,Rx_Env;

HAL_LockTypeDef Lock;
— */

HAL_SPI_StateTypeDef State;
—state */

uint32_t ErrorCode;
- */

} SPI_HandleTypeDef;

/*_/<

/*j<

/rI<

VANES

/x—_/<

/*_/<

/*j<

/rl<

Pointer to SPI Rx.

SPI Rx Transfer size .

SPI Rx Transfer.

function pointer on.

function pointer on.

Locking object =

SPI communication.

SPI Error code -

SPI KB HAA SRS E 7] 2 %R Isspi.h SO

1.3 #ia4t SPI ik

WA D, SCEUT R SPUA ST S B

HAL_StatusTypeDef HAL_SPI_Init (SPI_HandleTypeDef *hspi);

RIS J5 AT AR [EI{E HAL_OK., 7525 HAL_ERROR,

—. R¥ikit

2.1 R#ta{t SPI =R

WL R, B AR RTPASC P SPT AR, MififEizfT BLE BUREFRIINR, P IRRAERIIFE.

HAL_StatusTypeDef HAL_SPI_DelInit (SPI_HandleTypeDef *hspi);

70
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22 RMisLER 10

BCRIGAE 1O B2 i 2 H W92 TS At ARINARIET, 1O B Aifirt, s i s Ak A B
s . PR SPLIO Jewlif et 1 G, 2 SPLA ] 10 Yk 1] GPIO It

void spi2_clk_io_deinit (void);
void spi2_nss_io_deinit (void);
void spi2_mosi_io_deinit (void);

void spi2_miso_io_deinit (void);

Hfig: SPLIIRLENE S RGN UART BEA TARIRE, UARGREMEIAL AT TARIRER, #A
SUEAMRIARERIR . I, B o SPT AT SERE, FREIEAMRIIFEIRSZ A, DI 41 SPI.

=. SPI &S

L SR EHURT AL R

2. AP SRR 3 il F Uk BHEED S ARBHEE (hikr) Jral. DMA 5. FEGERIR, X 3 Ff
T A REEH—.

3. A sy SRR, B ORI

3.1 FHEAKX

PARHLZE T A ) SPL 4y APT ¢ TR i :

HAL_StatusTypeDef HAL_SPI_Transmit (SPI_HandleTypeDef *hspi, uint8_t *pData, uintl6_t._
—Size, uint32_t Timeout);

HAL_StatusTypeDef HAL_SPI_Receive (SPI_HandleTypeDef *hspi, uint8_t *pData, uintlé_t.

—~Size, uint32_t Timeout);

HAL_StatusTypeDef HAL_SPI_TransmitReceive (SPI_HandleTypeDef *hspi, uint8_t *pTxData, .
—uint8_t *pRxData, uintl6_t Size, uint32_t Timeout);

Wi RS, BHAETT AOR AR BB FR M %k s, CPU SRR UGB R e a4 B, S— e ER(R
CPU A=
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32kMEE (hHEf) HR

PARFT 75 G SPT i) APT ¢ TR B -

HAL_StatusTypeDef HAL_SPI_Transmit_IT (SPI_HandleTypeDef *hspi, uint8_t *pData, uintlé_
—t Size);

HAL_StatusTypeDef HAL_SPI_Receive_IT(SPI_HandleTypeDef *hspi, uint8_t *pData, uintlé6_
—~t Size);

HAL_StatusTypeDef HAL_SPI_TransmitReceive_IT (SPI_HandleTypeDef *hspi, uint8_t._
—*pTxData, uint8_t *pRxData, uintl6_t Size);

3.3DMA /=,

LA DMA 773U ] SPI 3451 APL % AR BIR -

HAL_StatusTypeDef HAL_SPI_Transmit_DMA (SPI_HandleTypeDef *hspi,void *Data,uintl6_t._
—Count) ;

HAL_StatusTypeDef HAL_SPI_Receive_DMA (SPI_HandleTypeDef *hspi,void *Data,uintlé6_t._
—Count) ;

HAL_StatusTypeDef HAL_SPI_TransmitReceive_DMA (SPI_HandleTypeDef *hspi,void *TX_Data,
—void *RX_Data,uintlé6_t Count);

fig: DMA J5 7RG I 5 297 - DMA H SCRRJT 4R 52 ) 8Kram (0xa000~0xbFFF), JITPA, DMA i f f) 28
R ECRALA IR EAEIX 8K PN, B PR A B T DMA_RAM_ATTR [ . #il40: DMA_RAM_ATTR
uint8_t aTxBuffer[BUFFERSIZE];

. REBRA

AT S R T B W G ->SPT i & (8 7 B

1.8 Firmware OTA

1.8.1 OTA 432

Hi 5 OTA OTA IJRELASMSL AR P W UbEsRAE L i Flash 57 bk, 57T MR FPBUR . FESCHE OTA F4%
B, WEBGENA, FEPT OTA TifE. 7€ OTA W, REESERMURA W HIIRE, HA OTA REE
B, ULFRfE AT & OTA .

Jats OTA OTA It 5 W 4miFAe [ —FEp e b . 590 OTA FHI, A N TIREM AT LAz T, it
FRIE B4 OTA |
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WX OTA A[ JF W R A7-# 1) Flash Z3[8] 700 —o — A7 Ba AT I B P, 55— 778 [H
fFo FRErFETI R 2 5, BIE, R BIHEREG, BrEERAS 2 B IR AL XA S A
i I —{ o =, RIARAE SR OTA o XA sNARFARAE T, op i PE o fE i B, & Rl
PAREHrisfT.

WX OTA 4R AR B CFROR, AT T B2 AR 7 A7 i# 1Y) Flash 25 (8] JoTA 28 98 9 43 B AR e [ 0 F g Ao T
TR A Rl £ R OTA 175 XibAT. (ERPETIIRT, Joilb A OTA B, BEERIECA M, HorriE
P, R, WARSEAERF OTA RS, W70 d B BaUOH

gify bk 4 M, AIATHY OTA J5slA: W 6% K OTA, W AMK OTA, B HXIK OTA, K=MK
(IESEEEE

1.8.2 XBHEZ
Flash [ J{] %] Flash 24747 50T, Bootloader, Psik, FFAKIEH OTA THEEBMRSF N, 1R Kigz
51, Flash F R KR HE L2 KIFRAE Flash =T A % 17)

Wil KA T 5 5 00 7 R 224 W AR AR RS S — DR AR B R PP AR R N R AT — Ak X
X OTA fff2 Flash THERME AN > 2 * BEfANMAE

ROURDFWAR L BT F bl 7EfRIX OTA e BB T 8t == R AZ 7 sk (fot 3k

TEXUX OTA H: BB AT #od > MARFBEHIE + NARFANFHFEGFREE Flash
] 2 18] 3

OTA yfefyyuigdbhl: ({Xshxiifs OTA) Hif OTA f) OTA JJRERE A7 UL AT AT b3 A ) T 1)
SRR . OTA HIfeRe /P WEAREA 1 Flash HABKER(EE , SCERHR/ AT BE R KA Flash R %S
(], PR BAE o S R e, R I AR Py R/ N S e i

1.8.3 EIFES
X T TR A 2 ORISR, W ABE F24 . B EFE4 DifelS . SBL &% 4 2%
ik, WRAEIE, WHELTI, PABLORRRHT R R P T 4E .
[# {7454 R 1] ECDSA k.
. Ml tools/signing/key_gen.py Al—X14#H], ©&AH. B4

2. SBL H, % X% FW_ECC_VERIFY N 1, A8 1% sbl/pub_key.c XHFH, e i A ik
54 HRERY SBL,

3. BT RUR, FIM tools/signing/signing. py AREMFRES UM, FHL OTA FRm, BT ik
BRSO, R B A 44 SO
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CHAPTER 2

Sz A 35t BA

21 AT £204ES

AT Hi 4 RETE P UART SEIGHT T &l DAISEIZEINS 4 B BELIY YU

211 —, BOEE

FUABE PBO0. PBOI 2y AT 45 Ry AT 11, Hrh PBOO SHBEERAY TX, PBO1 gLy RX, ERINAY vart
FAECE SHC: BREE 115200, TR, 8 (i8diafr. 1 fifs k.

21.2 =, AT {5491

AT+ 54 AT L ELBEI R 46 008 A PRIFHEFTAR A, AT+ J5 4 R ET ASCIL 9%

2.1 1 iEA

<> FIRTAL S HIERAY
[ 1: FoRn] 35y
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22 HYHR

AT+<CMD>[op][para-1,para-2,para-3,para-4--- [<CR><LF>

AT+: 1y B A2

lop]: $84R1ERF, TRERSEUCENEN; = FRSHE, 2 L&l
[para-n]: ZHCBLEMF I, A1RAH TR

<CR>: 554, 4=, ASCII i 0xOD

<LF>: £55R4F, [n1%=, ASCII 5 0x0A

2.3 IMRHS

<CR><LF>+<RSP>[op] [para-1,para-2,para-3,para-4--- ][<CR><LF>
s IVATENSNTE

RSP: Wi [ 77783, {4 OK Fn i), ERR FmRI

[para-n]: i i i o] 2R 4 k4 iR

<CR>: Z59AF, W%, ASCI 1% 0x0D

<LF>: 2590 4%F, #47, ASCI 1 0x0A

21.3 =, {ESHER
3.1 AT+NAME

ThhE: A/ BRI 28R

g

MY HISEH: AT+NAME?{CR}{LF}

[ : {CR}{LF}+NAME:name{CR}{LF}OK{CR}{LF}

W AT+NAME=name{CR}{LF}

[ : {CR}{LF}+NAME:name{CR}{LF}OK{CR}{LF}

EE

name: FEHREZFR

WEZEH]: BB FR A AT_TEST, MIFRKEN N AT+NAME=AT_TEST{CR}{LF}
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3.2 AT+MAC

Ifg: AR/ BRI MAC Hilik

L5

HWYHSHE: AT+MAC?{CR}{LF}

[/ : {CR}{LF}+MAC:mac{CR}{LF}OK{CR}{LF}
WHE: AT+MAC=mac{CR}{LF}

[/ : {CR}{LF}+MAC:mac{CR}{LF}OK{CR}{LF}
24

mac: L) MAC Hidik,

BEZEG]: ATl R ECR ) C00000000001, IHE &40 T
AT+MAC=0100000000C0{CR}{LF}

3.3 AT+ADVINT

ThAg: AR/BCE) A B
M
LB SEE: AT+ADVINT?{CR}{LF}
[ : {CR}{LF}+ADVINT:set{CR}{LF}OK{CR}{LF}
&'H: AT+ADVINT=set{CR}{LF}
[ : {CR}{LF}+ADVINT:set{CR}{LF}OK{CR}{LF}
24
set: FRTH) ) HE ] R
e 0: 50ms

e 1: 100ms

e 2: 200ms

e 3: 500ms

e 4: 1000ms

e 5: 2000ms
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3.4 AT+ADV

Uife: ERAE T/ TARRES
Fg:
T HISHE: AT+ADV?{CR}{LF}
i % : {CR}{LF}+ADV:set{CR}{LF}OK{CR}{LF}
% AT+ADV=set{CR}{LF}
i % : {CR}{LF}+ADV:set{CR}{LF}OK{CR}{LF}
SR
set: IR HRIRAS
« BB
o LA R

3.5 AT+RESET

it P E

Rl

P#: AT+RESET?{CR}{LF}

i % : {CR}{LF}+RESET{CR}{LF}OK{CR}{LF}

3.6 AT+LINK

Uifig: AR O R HERE
kg
EIMYMHIZHUE: AT+LINK?{CR}{LF}
6] : {CR}{LF}+LINK{CR}{LF}OK{CR}{LF}
Link_ID: {SPACE}ID{SPACE}LinkMode:MODE{SPACE }PeerAddr:MMAC{CR }{LF}
SR
. ID: R
* LinkMode: 7E§EZTHIAE, M LR Master, S FEIRfh Slaver
* MAC: T #Hs itk
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3.7 AT+SCAN

Difg: R ML
kg
BEE RGBT IR A H/E . AT+SCAN{CR}{LF} 5{ AT+SCAN=time{CR}{LF}
[ : {CR}{LF}+SCAN:{CR}{LF}OK{CR}{LF}
No: {SPACE }num{SPACE} Addr:mac { SPACE}Rssi:sizedBm{LF} {LF} {CR} {LF}
E it
o time: WEHRMINE], B B
o num: MRIMFEHFNRGS (2 BnFEF 10 M)
e mac: RFIMIELSL MAC Hidk

o size: WRINMNBEHES A

3.8 AT+CONN

Dt i R RS P
e
RELHZSEE: AT+CONN=num{CR}{LF}
8] 5: {CR}{LF}+CONN:mac{CR}{LF}OK{CR}{LF}
SR
o num: JHESBRZ FNRG|S

e mac: TIEFERK S MAC (H

3.9 AT+DISCONN

RE: BCEWTI Y H
#:
%% AT+DISCONN=con_idx{CR}{LF}
[ : {CR}{LF}+DISCONN: con_idx {CR}{LF}OK{CR}{LF}
SR
o con_idx: WiIFIERERYER S BUFAFAY, A FORIIIT 24 5l BT A 3

21. AT £20OES
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3.10 AT+FLASH

g PRAFEL PR 18 B E IS4 FLASH |

%% : AT+FLASH{CR}{LF}
i % : {CR}{LF}+FLASH{CR}{LF}OK{CR}{LF}

3.11 AT+SEND

TIRE AL R T R TR A B X i

B AT+SEND=con_idx,len{ CR}{LF}

[ : {CR}Y{LF}>{CR}{LF}

2
. con_idx: B BEHURATRERE . M AT+LINK? f o152 P s
o len: ARELRFARKE

AFEGELZEZR, REDL >, ATFREGENLREEEX, BRERET len I 9 BBERKEZAT, T
FRAT Ao RAZ B BARLF] len 35 € KERT, 1B B R FEHEAREX

312 AT++++

DIt ERIBRIEA B, (HERIERNA N, AT AT 54

E: AT++++{CR}{LF}
[ : {CR}{LF}+++{CR}{LF}ret{CR}{LF}
BH

o ret: UL GBI ZER, OK Y], ERR KIK

3.13 +++

o FEEMRBEUE, BOE=ANTAT +++, +++ BIETSCA 54T, 7E 500ms 2 AR B BSCA KAl 745, BINR H
BRI 5
o TEFRERCNS, WA CANERGENL. S IR IEAREE, JEA AR

80 Chapter 2. [ Fi%BH



Is_sdk

3.14 AT+AUTO+++

g

D AEWBCERPAE R FIR R H S A LR

kg
HHUHTSEUE . AT+HAUTO+++?{CR}{LF}

[m] 7

W

[1] K7

. {CR}{LF}+AUTO+++:set{CR}{LF}OK{CR}{LF}
AT+AUTO+++=set{CR} {LF}
: {CR}{LF}+AUTO+++:set {CR}{LF}OK{CR}{LF}

E2iE

L]

set: Y RIMUGERE ASIEASER, N A AZHASL

3.15 AT+POWER

e

LA E BRI P R

e
Y H S8 AT+POWER?{CR}{LF}

[H] [

Bt

[H] [

: {CR}{LF}+POWER:set{CR} {LF}OK{CR}{LF}
AT+POWER=set{CR } {LF}
: {CR}{LF}+POWER:set{CR} {LF}OK{CR}{LF}

e
set: BB KGR

L]

0: -39dBm/+1dB

1: -31dBm/*1dB

2: -18dBm/£1dB

3: -11dBm/+1dB

4: -5dBm/+1dB

5: -2dBm/+1dB

6: 0dBm/x1dB

7: 2dBm/x1dB

8: 4dBm/+1dB

9: 5dBm/t1dB

10: 6dBm/+1dB

11: 6.5dBm/+0.5dB

12: 6.8dBm/+0.5dB

21. AT £20OES

81



Is_sdk

L]

13: 7dBm/+0.5dB

14: 7dBm/+0.5dB

e 15: 7.3dBm/+0.5dB

L]

16: 12.3dBm/+0.5dB

3.16 AT+SLEEP

Dihe: fEhIAE e AR AR
Fal:
%% : AT+SLEEP=num{CR}{LF}
[a]5 : {CR}{LF}+SLEEP{CR}{LF}ret{CR}{LF}
E e
o num = 0: it A LPO Fis
e num = 1: ik A LP2 #i5(
e num = 2: i A LP3 #i5(
ret: B A BEAE RO L5, OK 1, ERR KRIK

TR PEA LPO B pi R R SUR 1S, FAIMIKAZAE, @ids PBISIO BTG
5 AT DAIR Hi BERR; EA LP2 5, RAM $dli 2%, S B0 2 IR el , e 2 J A Fe X E5 REBOOT; it
ALP3 )5, RAM#lls 22k , ilad 47 PBIS 1O _EJHHE 5 vl DAMeE , el J5 A% 7 2 #8 REBOOT.

2.2 UART i &1E ARl

45 B B SDK Jr SCRE) = Fpil (F 8, $24E 7 =Rt 0 UART /R Bl BE 42 a0 F -
PHZE#55: <install_file>/dev/examples/uart_test/uart_polling
AEPHZERR S . <install_file>/dev/examples/uart_test/uart_it

DMA ##2(;: <install_file>/dev/examples/uart_test/uart_dma
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221 — BEPE:

SRR RE LR ZEAR S, BT LARIEIRIEA E—H,

L SRS TR, AR R SR AR 3, o BHIERUT , BB 7 RIALA, A IS I Ta] ER

W2 10s, AIPAH CHBCHIBCE, RIS T 4%
2. PegiF AR T A R

3. KR I vart 0 (BEFF h icELRY 10 J& PBOOPBOL) He A3 MALHAR 1 RX/TX Fo WP ) GND

TR .

4 FPT A A TR, BB 115200 Kz 8 4k fr: | A MG null.

5. Bk .

222 —. THIER:

If sscom vs.13. S0/FELEEEHS 55787 ] 1,2618058@qgqg.com. QQEE: 5250:
EBrEld s088 S 52 £F85 JIE EH EBEEEE PCBITE

. &%
[153:20: 45 091 ]%—+01 02 03 04 05 O
[15:20:48. 101 ]lfr—401 02 03 04 05 e

£

171717171 <Im
TETET=TA TSl

#ee0 | grse| wizvrrt| B | &
O |cMe USB-SERTAL CH40 v |||v HERER  {e772uE | SMREdBEs v i
@ ximan|@  E3E08E| P nMERRSERT eeE 0 o
[ ATS v DR @3 115200 v (01 02 03 04 05

e

simimEsaraEsr LB B
[HREF(ssCME. 13, 1] K E L GIECHTHFMINE S RS . HET-ThreadhE A MR ERS
www.daxia.com |S:5 R:5 COMS9 EFTFF 115200bps,8,1,None,None

2.2. UART ix&fERRBI
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2.3 1IC & & & H =i

BIRERAE . <install_file>/dev/examples/peripheral/i2c

231 RESER:
1. dic Y IR 2 6 A AT B S50 A Al EEPROM. (AT24CXX) #EATE A, #EAWR N B ek
24 aTxBuffer” 19455 A EEPROM w1, #K 5 1A EEPROM i3 H of I 5 A % 2H "aRxBuffer”.,
2. Reg AT EORE P T B EIIARY B A0, SRR 2R 2 fw.hex, info_sblhex, i2c_test.hex X = ~3CfF.

3. RIS R dic 32 1 (R L) 10 /2 PB12(SDA)PBI3(SCL)) $%| EEPROM #ik ) SDA/SCL E.,
% EEPROM b fit il [l P i b R e 31—

4. FH g 05 B 0T DAL RS B (B 5 (8 F "LOG_T” R T-Link RTT Viewer” 2R {4 H 4T B H 2k
5. i sh

2.3.2 FRHALER:

1. aTxBuffer[12] = {0x00,0x10,0x11,0x22,0x33,0x44,0x55,0x66,0x77,0x88,0x99,0xAA, } #:0x00 5 0x10 *} iic
B ALk

2. aRxBuffer[10] = {0x11,0x22,0x33,0x44,0x55,0x66,0x77,0x88,0x99,0xAA, } £ W EIEHR E Y5 .

2.4 TIMER {5 FH=EfI

2.4.1 A BIFRIRER:

SDK $244L T Timer & 3|1 4 Fhig e

Z @ EH H PWM: <install_file>/dev/examples/peripheral/timer/Basic. PWM
HAENTIHE: <install_file>/dev/examples/peripheral/timer/Basic_TIM

LR A H AN PWM %y : <install_file>/dev/examples/peripheral/timer/DTC_PWM

i ASHARTNEE . <install_file>/dev/examples/peripheral/timer/Input_Capture
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Si@EEmt PWM

ZPIFRER T LSGPTIMB [ PUANEE i i PWM B8, 4% 4KHz, (545 AR —Ff
LR R ReR B A, B8R
2. F45 Fo i PAOO. PAOL, PB14. PBI5 PUAN 10 3525138 58 A0 BT ok 3 775 i 4%
3. PUAS 1O B O, R B TR

& & & & & &% &5 9
A BB A B BB E

EXEH

ZBIRRE/R T A E R TIAE, & 250us 25 F—YCE IRl FRATHE P s BRI S: T PAOO 10
L Rgmid R AR PR B b, B 7Y
2. B i PAOO 10 42 23248/ Hr sl n e
3. PAOO HLF-RIFE I, W KR

F— W 0.25 ms B 2 kz— B0 500 I 0.5 ms—1

2.4. TIMER {EHzcH)
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T IE X #R A\ B B A

L BRI R B b, B ATET
2. HF5 T PAOO, PAOT AN 10 HE 5 i 4047 (4 7 i
3. B, R E R

Rk B2 B 58\ 43R

OV T FRATTIE H 192 LSGPTIMC ff) CHI, {fi i PA0O iX > GPIO il & A5 5 1 ik 5, AT I PAOO 4
—ANHchE, $23) VDD, MR R BIRME 1O ISP, XA IMERRATRT AR E ) A AR RES
0 B A S AR B e PRI ] o 53 SR B MIALTT IS 4t 2 Toggle PAO1 GPIO.

LR ORI PR B A b, s 7Ry
2. i#af LOG {5 B n] AZ A AR 1 o P [R)

2.5 RTC (RhER) EAHRG

BIFERAE : <install_file>/dev/examples/rtc_test

251 — BEFEAEERixEA:

rte 7R BIFE P AHE = ANTIBERCE : TR, LPO A5 RTC Wi 5F1 LP2 A% T RTC e, R4
RC WP JRPIBCE A, X AL$E LSI A1 LSE fir &1 i) Lkl ix

#define SDK_LSI_USED 1 -> 2275/ B LSI i RC 4

#define SDK_LSI_USED 0 -> Z2755{#i f] LSE i RC B4y, pbibiR 1~ |5 2o E: 32768 5

24 LSTAEN RC BT, i RC SEBAfi%eAE 20KHz 447, 1 wakeuptime T B A B 4HRLEE U2 A 1/16 #, BF
PATEBUIG O T L PR iR ZE rT RE BN L A ms G 1MLV A2 IE 25 3R BOT 4F D A L th 2 th BRI Z2 AV second
AL (BAA, SFFEZE2) M.

24 LSE /24 RC WP #hiiny, €M@ HERRY, Ao sl LSLR Bidsige, (BRIRIIFE (LPO) A . (LP2
BEXAS 5 LSE) RTC wakeup time $%/iC )y RTC enable FIPMERLIT U420, HILTEIE RGERERE, RTC wakeup
time figh & 1) P BT 2 TR D flk 52
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1.1 BERAR

We . #define RTC_TEST_CASE 1 %l @41 %t RTC PyEaE PFIT4F I ohfE. Miihe, X4 ainie
—AEARRY H IR, 25 RS R s T A R

1.2 RTC miigix (LPO &)

Jit & #define RTC_TEST_CASE 2 7F LP0 3, RTC £t RTC IRQ (&% 4bTF wakeup i) B LPWakeup
IRQ (RGALT sleep i) ik Hlbr. FERGWIRILZ )G, FRFAHCE RTC wakeup FFWT, M B MeEE &) A 1
s

stagel: sleep_flag #JUA{E M false, P DAYESS—IR rtc_wkup_callback # 18 H (RTC F1lr) ZHi, REHASK
Al

stage2: 7F rtc_wkup_callback #¢%5— VK EH 5, sleep_flag ¥ &4 true, I} RS 47 ZI3E A LPO =

stage3: RHRFEZS T RTC FrbHefiE 245, rtc_wkup_callback g f] (LP Wakeup H11#7), sleep_flag ¥ Fi-/C B AL
false, RGAFAMR, HHE stagel

1.3 RTC mREgi® (LP2 &)

Fit & #define RTC_TEST_CASE 3, [fi]f} SDK_LSI_USED #4754 1
ZIMAZ % LP2 B RTC MeliE REcTfe, PAKITAE JiYIGE.

5 LPO B RIIREREAN ], IEA LP2 )5, BRHRMERSCER Faltie s, PRHSHT I SRAM H i A ERAT
A i % SLEEP_CNT_MAX [t LP2 RTC Il PRARMEE A, did LP2 AR A &5 HL ) BKD
AR O A MR AR, AR H . 24 BKD Fit#uh ] SLEEP_CNT_MAX 25, fE4THl—
% log J5 CPU 2 if A while(l), BUIfRIPAE L RTT 77 NEF log firth . RGIMLIRRIFE N | £, WllE 2 J57E
rtc_lp2_test HLEAG AT B R G EE ML, 2R 2 RTC ML < Sse il il #iiy LED (PAOL).

25.2 Z. RIEPREER:
R LA RRR T 3B I e
TR BORBHIR REAL T i RN RER A, 5 480 PB14 iy o ol Lok

2.1 HEHME

#define SDK_LSI_USED 1

14 RTT, 0] DAE 2 FEF BRSOk 2 JG A iR | A o8 — 44T, SR B R . g San
I
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LST N4 i th RS, EASH RitiRzE.

Target -> Host

Show data for channel: | 0 (Terminal) v

| Cﬂear|

I/RTC_DEMO:23 : 59 : 55 24/2/28 week = 3
I/RTC_DEMO:23 : 59 : 55 24/2/28 week = 3
I/RTC_DEMO:25 @ 59 : 56 24/2/28 week = 3
I/RTC_DEMO:25 @ B3 : 56 24/2/28 week = 3
I/RTC_DEMO:23% : 59 : BE 24/2/28 week = 3
I/ETC_DEMO:23 : B9 : 50 24/2/28 yeek = =
I/RTC_DEMO:25 : 59 : 89 24/2/28 week = 2
I/RETC DEMO:O @ 0 : 1 24/2/29 week = 4
I/ETC_DEMO:0 @ 0 @ 2 24/2/29 week = 4
I/ETC_DEMO:0 @ 0 : 2 24/2/29 week = 4
I/ETC_DEMO:0 @ 0 : 4 24/2/29 week = 4
I/RTC_DEMO:0 @ 0 @ 5 24/2/29 week = 4
I/ETC_DEMO:0 : 0 : 5 24/2/20 yeek = 4
I/ETC_DEMO:O : O : 7 24/2/29 week = 4
I/RTC DEMO:O @ 0 : 7 24/2/29 week = 4
I/ETC_DEMO:0 @ 0 : 9 24/2/29 week = 4
I/ETC_DEMO:0 @ 0 @ 10 24/2/2% yeek = 4
I/ETC_DEMO:0 @ 0 @ 10 2472729 wesk = 4
I/RTC_DEMO:0 @ 0 @ 12 2472725 wesk = 4
I/RTC_DEMO:0 @ 0 @ 13 24/2/209 weesk = 4
I/ETC_DEMO:O : 0 : 13 24/2/20 yeek = 4
I/RTC_DEMO:O : 0 : 15 24/2/29 yeck = 4

#define SDK_LSI_USED 0

SEFH AN IRy RC IMERYE, 5 AR 7 47 P () 2 22 . 4 B s -

88
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Target -> Host

Show data for channel: 0 (Terminal) v

| Clear |

I/RTC_DEMO:23 : 59 : 55 24/2/28 week = 3
I/RTC_DEMO:22 : 59 : 56 24/2/28 week = 3
I/ETC_DEMO:22 : 53 : 57 24/2/28 week = 3
I/RTC_DEMO:23 : 59 : B8 24/2/28 week = 3
I/RTC _DEMO:23 : 89 : 50 24/2/28 yeek = 2
I/RTC_DEMO:0O : 0 @ 0 24/2/29 week = 4
I/RTC DEMO:O @ 0 @ 1 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 2 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 3 24/2/29 week = 4
I/ETC_DEMO:0 : 0 : 4 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 5 24/2/29 week = 4
I/RTC_DEMO:0 @ 0 : 6 24/2/29 week = 4
I/RTC_DEMO:0O @ 0 @ 7 24/2/29 week = 4
I/RTC_ DEMO:O @ 0 @ 8 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 9 24/2/29 week = 4
I/RTC_DEMO:0 @ 0 : 10 24/2/29 yeek = 4
I/ETC_DEMO:0 : 0 : 11 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 12 24/2/29 week = 4
I/RTC_DEMO:0 : 0 : 13 24/2/29 week = 4
I/RTC_DEMO:0 @ 0 : 14 24/2/20 yeek = 4
I/RTC_DEMO:0 : 0 : 15 24/2/29 week = 4

2.2 RTC mafgillix (LPO #x)

#define SDK_LSI_USED 1

LPO i stagel #ho40°F -
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wES

B 5.12 nA
B [E 955.06 mV
AiE ame0. 64 =
FC W/

IRD W/

stage

i8] 930. 00 ms
B 5.35 mJ

— T —
[ saTE
BiE 1,14 mh
ThEE 1.09 oY
i
BB 15.21 7
EiL

stage2 T4 :
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stage?2

stage3 #PA- N  (stage3 SEfn 2 BT stagel )

priztd=]

EHi% B.11 mb
FE 503.86 mY
AdiE a761.81 =
FC Wik

IEQ Hih

AEEE

TR 1. 06 mh

AtiE 950,00 ms

[ BE8. 34 1T

ESTE

B 1.14 nA

THE 1.09 o

[N

BEER 18.21 T
Hixitieg

2.5. RTC (F#mH) ERARE
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prize =]

s 10,24 ua
FBE 954.59 ¥
AtiE s7e2. 75 =
FC Wik

IRD Wik

IESEEEE
stage3 A 5. 77 nh
Rz 9753.88 m=
;4 E.36 m]
|_"—"_ E)_l
]_'—E [ EaTE
B3 114 mi
THE 1.09 m¥
e =
HeEE 1821 T

Hizit#ns

H1 T2 LST AR RC IBRE, 2> H e R IR TR] AT R 22 115 20 .
LST {EA B, LPO PRHR I ) DA T -
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gt 3]

B 11.04 A
FE 945 67 mV
AdiEl a7z, 04 =
PFC Wik

IR /A

IAEEE

T 10.52 mh

AiE TE9. 92 ms

i 7.28 1T

1EETIAE

B 1.14 mA

THEE 1.09 mi

AuEt s

HEER 1821 T
Hixitiigg

e . 4

#define SDK_LSI_USED 0

S SNSRI, LPO MY stagel/stage2/stage3 FEASFN LST —%, ME—R X312 LSE & HPRSHE. 75 A @ik
MRINFE A 25
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yr =]

EHEE 15,45 M
HE 954. 73 m¥
Aig 10130 =
FC  H/A

IEQ W/
AEEE

TR 17.03 LA
BiE 764, 96 msz
[ 12.36 UT

ELETSE

B 1.91 mA

ThEE 1.80 n¥

EeEBitanas

BB 15257
Figitins

- e

2.2 RTC mafgilix (LP2 =)

TR IR GG, AT S RGEAL T 5 IR LP2 5 (sleep U4 TuA Z47), #3f SLEEP_CNT_MAX
W, IR RARAY LED AT 25 M0 . BUBLE SR T
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PRHRTIFEAN T -

R i it s e al e B At BV Y

LP2 iZELR1 02k IR EE

PFFrﬂﬂ

przE =]

FRiE 977,20 HA
HE 954 46 mV
AjE 10524 9 =
L HAA

IER H/h

prz SEIET|

AR 107 mA

BiEl 230, 00 m=

e 1.00 mJ

EETEYAE

B 5.02 mA

THE 4.77 o

AeEitEnss

BB 15307
ESLE

2.5. RTC (F#mH) ERARE
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HE

FEi 2,50 M
FE 955.20 n¥
AdiE 10525.2 s
. H/h

IRA H/A
R

T 1,30 HA
Aid] G54, 96 ms
e 873.04 nJ

H 0000 ﬂ i EETHE

R 5.02 mh

ThEE 4.77 m¥

A

BB 1830 T
=ikt Et

el L N T ks B LV Y I T e L e

FGLIRARLLEE SLEEP_CNT_MAX K5, W PATEHE RTT #27 log il BUPILSRIT:
Target -> Host

Show data for channel: 0 (Terminal) v
| Clear |

I/RTC_DENMO:0 : 0O : & 24/2/29 week = 4
I/RETC_DEMO:RTC LPZ calendar test end here”

R b T LP2 BGAF R cha y RGN, Plbm A2 5 KRR 2 +TH SLEEP_CNT_MAX &
mFlg i, HI 2 B S U e n— K
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2.6 GPIO ix&{ERRHI

BIRERSAE : <install_file>/dev/examples/gpio_test

2.6.1 —. {ER%EA

FEMIABIRE A, B PBO9 Al PB1O {1 A4 i i GPIO 7.
PBLI fER i #icset, HE N BRdmA, TRl .

262 —. SR

2.1: FRg A TAESCPE T B3I AR o
2.2: JHGIE TR -

3.1 jiia{f53] PB09 Al PB10 [y HELFARAS

3.2: W4 PBUL —MERRPES, RRFSIEAFIRT, [AI s PBO8 F1 PBO9 f HLIRA

H: PBO9 B HL-IRZSFfE PB11 iy AL AR SR T AL, 10 PB4 7 AR —N R P

PBI10 1) AL PRAS I 2 e — K

2.7 PDM f{& FH =4

1. PDM (Pulse Density Modulation) J&—7fi 7175 Zn B S I J5%. PDM A 11

Bttty 22 k0, WA 1.

2. PDM 87 2 e MOR R R ST EAE PCM s A7 ) 0-15 v, al DA S DMA s

PDM ity J7 KNS pdm SRAEE A LR

3. Bl g i DMA e Bk itz PDM i il i DMA AR PDM X7

SIS m I/ S

2.6. GPIO & {ERRHI
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271 —, BOEE

1. 14 io_config #1 lsuart Sk 3C{4 .

2. 78 L UART 4#%, 18 HAL_UART _Init ¥ A LpR %K. 1810 DMA #iz #de 2 5 1 BhF A,
T ZAE vart F) 4R A Y HHE ] B EC B vart BFAE I A9 dma XF4 AT dma 383E

3. BRIAfEH UARTL 148 PB0OO. PBO1 il i 11, Hisp PBOO ) TX, PBO1 b
RX, BRI\ vart DRSS E0CH 0 BER% 500000, Tokess. 8 figdinr. 1 i 1k1r .

#include "io_config.h"
#include "lsuart.h"
static UART_HandleTypeDef UART_PDM_Config;
static void ls_pdm_uart_init (void)
{
uartl_io_init (PB00, PBO1l); /Juart io #t{ViE %
UART_PDM_Config.UARTX = UARTI1;
UART_PDM_Config.DMAC_Instance = &dmacl_inst; //uart ##H dma 4%
UART_PDM_Config.Tx_Env.DMA.DMA_Channel = 3; //uart W dma #EH5
UART_PDM_Config.Init.BaudRate = UART_BAUDRATE_500000;
UART_PDM_Config.Init.MSBEN = 0;
UART_PDM_Config.Init.Parity = UART_NOPARITY;
UART_PDM_Config.Init.StopBits = UART_STOPBITSI;
UART_PDM_Config.Init.WordLength = UART_BYTESIZES;
HAL_UART_Init (sUART_PDM_Config);

272 —. PDM &

1. A5 Ispdm K30, ¥R io_config SCIFFE UART FC'E R MR 2675 .

2. 7 X PDM AJif, F-1 F] HAL_PDM_Init 4] 45 {k R4 -

3. jE i GPIO & HBUAE PB10 &2 A 4722 s XU CLOCK 5, PB09 & F WAL T-22 5 Y
DATA 5[}l

4. 4L PDM A4 P SL G0 WL 5] PDM 2 pde i ik, FFX% PDM 2R A7 b1 IR E .

5. §ti PDM W 4p# %154 1.024MHZ, SREERIE A 16KHZ, FERHHHE A 30 A EI, S e h
5, RMHAFEERA.

6. 5% PDM [) DMA %142, PDM ) DMA jlifE#E. fic & DMA f= AR R e Ak
FRAME_BUF_SIZE “k/|\ PDM 34 (1 WA 504

#include "lspdm.h"
#define PDM_CLK_KHZ 1024 J/BRANE T 1.024MHZ WY AR 3R R
#define PDM_SAMPLE_RATE_HZ 16000 J/BINE ] 16KHZ KA
#define FRAME_BUF_SIZE 256

(R gksh)
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PDM_HandleTypeDef pdm; //pdm 4 E L
DMA_RAM_ATTR uintl6_t BufO[FRAME_BUF_SIZE]; //dma JEEM X T #ES pdm $4E bur0 w1

DMA_RAM_ATTR uintl6_t Bufl[FRAME_BUF_SIZE]; //dma FEE#HA TR EEY pdn #E bufl Wi

static struct PDM_PingPong Bufptr pdm_data_receive;
void pdm_init ()
{
pdm_clk_io_init (PB10);
pdm_datalO_io_init (PB09);
pdm.Instance = LSPDM; //LSPDM 7 pdm ANEH EN, & Ispdm.h FEZFE N
PDM_Init_TypeDef Init =
{

.fir PDM_FIR_COEF_16KHZ,
.cfg = {
.clk_ratio = PDM_CLK_RATIO (PDM_CLK_KHZ), //pdm Ef} éﬂ}ﬂ &
.sample_rate = PDM_SAMPLE_RATE (PDM_CLK_KHZ, PDM_SAMPLE_
<RATE_HZ), //pdm RHHEFRE

.cap_delay

30, //FEEHER
.data_gain = 5, //#iEH 5
Yo
.mode = PDM_MODE_Mono, //# =t
bi
pdm.DMAC_Instance = &dmacl_inst; //pdm #E3EH dma 4%

pdm.Env.DMA.Channel[0] = 1; //dma %4
pdm_data_receive.Bufptr[0] = Buf0;
pdm_data_receive.Bufptr[1l] = Bufl;

HAL_PDM_Init (&pdm, &Init);

273 =, HivEiE

DMA M Z 416 -

1. f4% Isdmac.h 3k 3044,
2. V% DEF_DMA_CONTROLLER &%} .
3. i DMA_CONTROLLER_INIT R %k .

#include "lsdmac.h"
DEF_DMA_CONTROLLER (dmacl_inst,DMAC1) ;
DMA_CONTROLLER_INIT (dmacl_inst); //dma X Z #4441k
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2.74 . PDM EEEX R R RENE

1. DMA X}% w144k, % DEF_DMA_CONTROLLER £ DMA_CONTROLLER_INIT &%k

2. UART #Jt&Ak X 3] ) DMA GEIERECE, 18 1s_pdm_uart_init pR%5

3. PDM ¥4k 4k S H 1) DMA @GR E, %M pdm_init F1 pdm_dma_test 5K %%

4. DMA =R ELE, 8§ HAL_PDM_PingPong_Transfer_Config DMA & %{

5. JHe&ffifie PDM, &) HAL_PDM_Start pR %Y

6. 551 DMA = Ee iU N A8 I pdm $iedfs 1 %04 2 5 B2 FRAME_BUF_SIZE “R/NP)
s, HeoeZ G e DMA Il ab 33 ek 5o bl ) 3 U HAL_PDM_DMA_CpltCallback B&i%

7. ¥£ HAL_PDM_DMA_CpltCallback p& P ARaiit, T I & &5 P B 2 SO Ed £l
(buf0 = bufl) F[ T L, J8H HAL_UART_Transmit_DMA pg %}

8. B P E SO BRI 5 D AR SRR T, SR I e E SO AR 5 ARl R B A

HAL_UART_DMA_TxCpltCallback

2.7.5 F. PDM ;&it DMA f1 UART i &SR0 24T -

L R it AT T 2B I s e

2. ¥ i vart F2 0 (F)F i Y 10 J2 PBOO(TX) PBOL(RX)) #2553 LAY RX/TX |,
[Fi] s 2 b R e 31—

3. ¥ DMIC 11y clock 5|3 PB10. outdata 5|3 PB09, LR =4 vdd sk Hbzk . GND 5| jHli:Hb
2. VDD 5|4 i vdd 5.

4. FTFFH i A R LR, BE AR A 0 500000 FEfr: 8 4FIRAL: 1 AFEALRAL: null
5. FTFFER DUl DAE 25 1 B E R iES g, SRR R .
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|91 80 06 93 80 32 99 80 06 99 80 33 9A 60 64 6F 80 18 84 80 62 87 80
GE 80 OC 85 80 15 8B 80 OC 8B 80 30 BF BD 70 80 6D 71 80 01 &F 80 BB
G0 6C 76 80 2F 79 60 01 83 80 18 8B 80 32 99 80 33 93 80 19 96 80 65
G0 OC 8B 80 30 75 &0 6C 6A 80 2D 6F 80 5D 77 80 2F 86 80 OC 93 80 19
G0 06 A7 80 69 CF AD 80 19 95 80 06 SE 80 32 93 80 65 SE 80 OC 98 80
7B 80 BE 7C 80 2F 75 80 6C 79 80 01 7C 80 01 87 &0 31 &F 80 63 90 80
17 70 80 2D 65 80 68 62 80 2D 76 80 01 8D 80 65 94 80 06 9C 80 &7 A3
G0 15 GA 80 06 90 80 65 91 80 19 9D 80 06 S8C 80 31 7C 80 62 91 80 19
G0 65 AZ 80 65 CF 99 80 63 86 80 01 7A 80 17 7D 80 17 79 80 30 &7 80
56 80 15 6B 80 OC 8D 80 06 90 80 31 8C 80 &3 91 80 31 89 80 31 90 80
A3 80 34 A9 80 0D A4 80 33 9B 80 66 93 80 19 95 80 &4 58 80 30 CO EF
G0 01 78 80 OB 73 &0 2F 75 80 17 74 80 17 7A 80 O1 7B 80 O1 7C 80 01
59 80 OC 85 80 01 CO 7C 80 01 7C 80 30 CZ2 BE 7B 80 01 76 80 17 BF 89
59 6D 60 OB 72 80 2F 7A 80 01 87 80 30 &C 80 31 C1 85 80 31 93 80 32
G0 OC 8D 80 06 91 &0 19 9B 80 65 97 80 OC 89 80 18 82 80 18 ©B 80 31
Th 80 B5E 73 80 OF 74 80 ZE 70 80 5C &E 80 5C 71 &0 5B 74 80 BE 7D &0
G0 OC 90 80 19 87 &0 06 SE 80 OC 92 80 &4 54 80 32 §A 80 31 582 80 01
0C 93 80 33 9D 80 &5 92 80 63 8B 80 OC §A 80 OC 91 80 32 99 80 06 DO
60 19 92 80 63 91 80 06 92 80 06 SA 80 OC 90 80 63 §A 80 30 7C 80 BE
7C 80 18 88 80 OC CO 7C 80 61 &7 S0 15 8B 80 06 SF 80 0OC 85 80 62 SA
06 94 80 62 C3 BE 78 80 5D 6E S50 2D 6D 80 OB 6D 80 OB 72 80 2F CO 8A
60 AE G0 35 AA 80 36 B4 80 6C AB 80 6A A4 50 67 99 80 06 92 80 OC SA
79 80 80 30 BF 84 80 15 89 80 32 BA 80 31 86 80 30 8B 80 64 8D 80 06
G0 19 9D 80 19 9F 60 658 AD 80 19 90 80 32 SF 80 31 8C 80 63 86 80 30
71 80 &D 7B 80 01 84 80 62 SE 60 64 8F 80 32 93 80 32 90 80 18 BE EF
G0 06 9B 80 65 AG 60 34 A4 80 03 9D 80 1A SE 80 32 93 80 OC &D 80 06
2F 84 80 62 94 80 64 8D 80 OC 92 80 19 98 80 06 94 80 32 9C 80 19 94
31 8C 80 62 85 80 01 BE 75 80 17 7B 80 &F 7A 80 BE 78 80 2F 75 80 BE
68 A6 B0 68 Al 80 33 B8A 80 31 90 80 31 &7 80 30 BE 7B 80 80 01 75 80
30 BF G6 80 18 87 60 06 93 80 66 AZ 80 1A AA 80 1A A4 80 66 90 80 18
G0 30 CO CO 84 80 30 83 80 61 82 80 62 &7 80 01 85 80 BD 7B 80 18 86

a0
cz
17
I3
80

18
78
88
BE
18
o1
80
97
oc
32
70
31
80
88
91
a0
01
A0
17
80
80
C1
92
0B
93
7B
80
80
17
73
80

80 31
BE 60
62 8B
03 BS
79 80
15 86
91 80
06 Ad
80 06
80 31
0B 71
80 66
96 80
64 93
65 93
33 92
80 2F
64 Bl
80 5D
85 80
AC 80
80 01
19 9B
G0 BE
64 93
17 TA
gF 80
94 80
G0 OB
2F TA
91 80

i
g0
65

#eEn | s

carir| gk | FEEK | RE T Endish gired | 1R~

[20 ms &1 5 E[FRE ~|hgNore

=l

B2 |COM4 Silicon Labs CP210x Vv ||V MEXSR {p7riniE | SRHHERI VMR [ ERbEE: 1000 ws/R 7 100 T_.J
@ IHEnle  Eze0ds|  metEwhsagn, conE

2.8 SPlix&{ERRBHI

A H AT SDK BT SR =i (i, St 7 = Mot B SPGB AR T -

PHZEM55: <install_file>/dev/examples/spi_test/spi_polling
JERH 28455 <install_file>/dev/examples/spi_test/spi_it

DMA = : <install_file>/dev/examples/spi_test/spi_dma

2.8. SPIig&{EMRHGI
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2.8.1 —. EHINEER:

SPI fifi i 7R 52 32/ NSRRI ) 52 78, 78 8 7S FEAUBEERAN AR 2 )R L 5 e A, i 6 e
B 75 LESO1x dongle iz BBk . 2 ABE (8 7 XA F -

SPI

PB12(CLK)

PB13(SSN)

PB14(MOSI)

PB15(MISO)

GND
LES01x_Master

SPI

PB12(CLK)

PB13(SSN)
PB14(MOSI)

PB15(MISO)

2.8.2 —. RHlNE:

GND
LES01x_Slave

AR E TR S SOC i A4 SPTAYE/M IV, s BIAS 2 il DA R 4 #dhfk. SPL &

RN AR T R AR

1. ¥taik: 10 ¥1istk. SPL#J4A1L

10 Wtk ey 10 SCRPE AW, X HLFR 1Tk #E PB12~PB1S 73 5% Hif§Ch CLK. SSN. MOSI,

MISO.

/* Configure the GPIO AF */

spi_clk_io_init (PB12); /* CLK————————————— PB12 */
spi_nss_io_init (PB13); /* SSN————————————— PB13 */
spi_mosi_io_init (PB14); /* MOSI-——————————- PB14 */
spi_miso_io_init (PB15); /* MISO———————————-— PB15 */
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SPLAIAGAL: I ERE ] SPTAMAEHT, 457500 SPL B S KA T s B L, DA ANIH] SPT Sh 54 A £
Iy 2K

SpiHandle.Instance = SPI2;

SpiHandle.Init.BaudRatePrescaler = SPI_BAUDRATEPRESCALER_64; //BEERE
SpiHandle.Init.Direction = SPI_DIRECTION_2LINES; J/REF H
SpiHandle.Init.CLKPhase = SPI_PHASE_1EDGE; / /B 5k AR AL
SpiHandle.Init.CLKPolarity -~ SPI_POLARITY_ LOW; / /i AR
SpiHandle.Init.DataSize = SPI_DATASIZE_S8BIT; / /BT 5
SpiHandle.Init.FirstBit = SPI_FIRSTBIT_MSB; J/BAE R R
SpiHandle.Init.TIMode = SPI_TIMODE_DISABLE; //TI A RAF L
SpiHandle.Init.NSS = SPI_NSS_HARD_OUTPUT; //CS faE | 7 =,
SpiHandle.Init.Mode = SPI_MODE_MASTER; //SPI R

2). SPI Jesdk/F W ik Yol FH A/ e Wictse 1 APT R, I8 ik B Kt buf A B2 A\ 3% B8 (polling
BETEE A A R]), TFUGTEE (5 2 B Ak s o

polling #: 4 Ak BB B R FiUE 1B, BB Y APT s, WIE i B B0R IR HI WA
{J\l_fn’]j@u

IT A5 G AP PR s s i, 3% D R B G 2 B FaB i, W]l e B0 (A A
UGBAFARAS, FHHAE Bk BRSO B I R 0 /NN, BIKl i e ] 9 o K3 R

dma FE: ] dma B RR BERICEAE BRI S IT ALOMIE (Rl R o DA —FE
B dma BEXETH buf AFLZRHEEAE dma $55E RAM 756

3). GERFIWAITE R SPT R AR e U, /RO 21 B (5 Bt AT Ext, AR AL S ) et Al
TR B2, e PBOTO it 500ms #5455 (AN dongle i, W7 £ #E (& LED £R2L N5 ) .

28.3 —. IREEE:

SPI = AN/ B R REFLAKA R, T A R BE AR, 3930R EHUEEE, ML R . X
PA spi_polling 2.

L FJFTRE, BBINRESSHIAI main.c SCIFAAA R4 BE

2. 4% main.c *PRE) EABCELRE L, WF. BEIFFH, @ BRE S MABUERIF I, A E X
(BT RS -
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/* Uncomment this line to use the board as master, 1f not it is used as slave */

#define MASTER_BOARD

3. RS BINEREI SR AEA 705, MLER 3s )5, FHLE AL, QP , WIE dongle #t
REFIWE 5 LED AT 500ms 8] b RELE N -

2.9 BLE_UART _SERVER (80:&4%) xfHli#eA
BIFERAE: <install_file>/dev/examples/ble/ble_uart_server

291 —. ROIBAREE. HERIHEA:

BLE_UART_SERVER (DA {ijF5 vart_server) 2 244 5 LI A8 H o2 22 ORI BRIER R Bl #0115
&, FRIRAEN LB AL HlTE , W8 4 Uart EUSCE) BB A 2T AL P P 3 AR 25 W A %o i, ]
HRFIE IR i Rtk 2 Uart o
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Uart1 Server Client Uart2

ADY ’(

‘ Connect Eslablish

opt  ][Client Uart data transmit sequence]

‘ Uart data

€ Write emd/req

opt JMWrite rsp]

Write rsp{for Write req) )

' Uart data

opt J[Sunr-ar Uart data transmit sequence]

Uart datai

Send Notification/indication }

opt Jlindication Cfm]

‘ Indication confimmfor Indication)

Liar data '

|
Uart1 Server Client Uart?

11 & TE2z—: BOEXMIEL

R OES, BT R DRSNS, T2 fih R REEp DR PFER, DA A T s i
FIALBRAYERAFE s . P RO E 32 AR

ls_uart_init (); // & HERHEL

HAL_UART_Receive_IT (&UART_Server_Config, &uart_server_rx_byte, 1); // %D%}’L{ﬁ(ﬁﬁﬁ, =
B 1byte, T 3| vart_server_rx byte W

ls_uart_server_init (); // W05 F < it &

B O S HCIARL E 10 2 PBOO/PBOL, 4% 115200, HAKFTPAZ: 2 Is_uart_init() (5L . R4 E B4 30
A&~ 50ms,
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12 B TEZZ: RBFMBEM

B LB AL TN vart_server ARS5, X BL A2 BAUHE AR 55 1 SCRIAR 45 PN B R AAE (A A 4 7 S

static const struct att_decl ls_uart_server_att_decl [UART_SVC_ATT_NUM] =
{

[UART_SVC_IDX_RX_CHAR] = {
.uuid = att_decl_char_array,
.s.max_len = 0O,

.s.uuid_len = UUID_LEN_16BIT,
.s.read_indication = 1,
.char_prop.rd_en = 1,

by

[UART_SVC_IDX_RX_VAL] = {
.uuid = 1ls_uart_rx_char_uuid_128,
.s.max_len = UART_SVC_RX_MAX_LEN,
.s.uuid_len = UUID_LEN_128BIT,
.s.read_indication = 1,
.char_prop.wr_cmd = 1,
.char_prop.wr_req = 1,

by

[UART_SVC_IDX_ TX_CHAR] = {
.uuid = att_decl_char_array,
.s.max_len = 0,
.s.uuid_len = UUID_LEN_16BIT,
.s.read_indication = 1,
.char_prop.rd_en = 1,

by

[UART_SVC_IDX_TX_VAL] = {
.uuid = ls_uart_tx_char_uuid_128,
.s.max_len = UART_SVC_TX_MAX_LEN,
.s.uuid_len = UUID_LEN_128BIT,
.s.read_indication = 1,
.char_prop.ntf_en = 1,

by

[UART_SVC_IDX_TX_NTF_CFG] = {
.uuid = att_desc_client_char_cfg_array,
.s.max_len = 0,
.s.uuid_len = UUID_LEN_16BIT,
.s.read_indication = 1,
.char_prop.rd_en = 1,
.char_prop.wr_req = 1,

by

bi

static const struct svc_decl 1ls_uart_server_svc =

(Rt
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.uuid = ls_uart_svc_uuid_128,
.att = (struct att_decl*)ls_uart_server_att_decl,
.nb_att = UART_SVC_ATT_NUM,
.uuid_len = UUID_LEN_128BIT,
bi

X E LRZ 7 A SIG KTk 55 MR E/AR AT RIIE Y, HAA T 2 BRI S2 3 S 2 5 core 1M 3X
HE R NS o ECE 1. max_len ZFHEE B ER B EE, BAAH byte, X T BICRHE (A B4
AFPAKE ) max_len, 5 RAFS9EE T 2. read_indication FoR B 7 L K, 2RI IE K
KRN HZ, BEEEEN 1

A0 55 =5 2 e A

dev_manager_add_service ((struct svc_decl *)&ls_uart_server_svc);

2 J54s I SERVICE_ADDED 4 4., FiHH

gatt_manager_svc_register (evt->service_added.start_hdl, UART_SVC_ATT_NUM, &ls_uart_

<»server_svc_env) ;

1.3 R BB /@I&ERE

1€ vart_server [R5 M E RS, Fra R TAEC L8R, AT AE A create_adv_obj() I3 & X4t . HREL
BRI Ry

static void create_adv_obj ()

{

struct legacy_adv_obj_param adv_param = {
.adv_intv_min = 0x20,
.adv_intv_max = 0x20,

.own_addr_type = PUBLIC_OR_RANDOM_STATIC_ADDR,

.filter_policy = 0,

.ch_map = 0x7,

.disc_mode = ADV_MODE_GEN_DISC,

.prop = {
.connectable = 1,
.scannable = 1,
.directed = O,
.high_duty_cycle = 0,

H

i

(R Itgkss)
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dev_manager_create_legacy_adv_object (&adv_param) ;

I,
2,

3

adv_intv_min/adv_intv_max 4} $Z2 RS i/ MR O E B, B A 625us, — B Rl — A
ch_map F/REE)IEENE, BRINA 7, FIRAE 37/38/39 iX 3 4> channel &Ry K3k
uart_server 7~ ] B, connectable WAZ1K 1, HWARTT &R 4K, Lok E

) FX RS UG, W start_advO) RS . 1EX — P F R BIE R, 418 advertising data #l
scan_response_data [N 75 75 #Li@ i 1 J) % ADV_DATA_PACK, RIEMEHRAMKE, FASHZ —HA
dev_manager_start_adv(). 77 advertising_data BY, scan_response_data, X}V {YJ length F5353H 0, An[ L)
BN 5552 bR M 2¥ ASPLACAY length, 4N sizeof (advertising_data), R WIBM KRBT A nTREHVHT! ) HE0 K
k2 )5, WIPAE FAHL APP (541 nRF Connect) F3% B #11) 4661, @ LEE:, BG4 AL
gap_manager_callback() HLIf#| CONNECTED i )5, FHlimthes B shb 7RSS LI iite, @HWT:
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21:48:44 0 WM 57% D

*

Devices DISCONNECT &
BONDED ADVERTISER LS UART SERVER ¢

EE:69:29:A8:C8:77

Generic Access
JID: 0x1800

Generic Attribute
UUID: 0x1801

UUID: 6e400002-b5a3-f393-e0a9-e50e24dcca9e
=s: WRITE, WRITE NO RESPONSE

TX Characteristic
D: 6e400003-b5a3-f393-e0a9-e50e24dcca9e

Client Characteristic Configuration
UUID: 0x2902
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29.2 =, RHIEELERER:

Hi D & 1% 68 17 00 43 05 66 55 44 3322 11 00 1B 6E 05 01 00 F3 01 02, 7 PAYETFHL APP Uikt [Flf:
1y, THL APP ffEik 0x12345678, thnf DAFEER 1 EATED R, WITRIEL:
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21:57:04 WO WM 56% 0

Devices DISCONNECT ¢

LS UART SERVER
BONDED ADVERTISER 2 0 ongce77 X

Generic Access

Generic Attribute
0x1801

Nordic UART Service
UUID: 6e400001-b5a3-f393-e0a9-e50e24dcca%e

PR =RVICE

RX Characteristic
UUID: 6e400002-b5a3-f393-e0a9-e50e24dccae
s: WRITE, WRITE NO RESPONSE
- (0x) 12-34-56-78

TX Characteristic
D: 6e400003-b5a3-f393-e0a9-e50e24dcca9e
| NOTIFY
Value: (0x) 68-17-00-43-05-66-55-44-33-22-11-00-1B-6E-05-
01-00-F3-01-02
Descriptors:
Client Characteristic Configuration
UUID: 0x2902
Value: (0x) 01-00
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;21:56:24.n4n]§—r<>68 1700 43 05 66 55 44 33 22 11 00 1B 6E 05 01 00 F3 01 02 O
[21:56:47. 432 ifir—412 34 56 75

Eemn | g wigwet| it | FEEK|T BE [ Engish {37
#HOS |CON49 JLink COC VART Fort v ||V MEXET  {errsnis | SURSHEEIIH M HEoREE [ sERdhiE: (100 msif
@ ximm0|¢  EZE08E| P AMERA RS . sHEE (D w5 SFRE [N

™ RT5 W DTR B3 (115200 ~|[|68 17 00 43 05 66 55 44 33 22 11 00 1B 6E 05 01 00 F3 01 02

2177 BB RSSO = B

HEEMECIFEEER

[HEF[sCE 12, 1] 2 WRT-The eadrh[E AR RS ER{ERG H3—AWiF L SR 0268 AT Thr ead HeBEMTT JEEEW:
www.daxia.com |S:20 R:4 COM49 EfTFT 115200bps,8,1,None,Mone

2.9.3 =. $5RIiHEA:
1. RFHIENSOBKFET X ix4bE

SRt 250 R A A AR A BRI K BT vart_server J2 LIRSS, BRI OB R BdE 2 RCA T
EME, TCEBAGEEELA 2/ DF AR ®], Bk SRRl 1 54y, Bl 1 3558 la
B 42052 AT callback pK % HAL_UART_RxCpltCallback() 2x ¢ H], Kt 3 Bdis PR3 42 7 buffer HL. 1M
RSB H B ) B 2 i R B VR TE 2 i 2 BRI, R7E HAL_UART_RxCpltCallback() AR A, 3=
B B E P E R BN B o 28 A, HARURICE) 1 AT s Kk 2 S ECR I R SRR
T, RIHAERR A i BRI PG A . AL PR B A A PR e

2, XF MTU

MTU /2 BLE ATT fiff&, EE X THE ATT 2 Client 5 Server Z [AME AR B KKEE. 55, dT
send_notification F1 write cmd 7E GATT |2 EZE %t 0] & response, XS0 FH X 322 O AT 5500 & 16 1
— BAL AW length 8 T — @5 (MTU - 3), BB ZERMEIRS 9 E T . FTOALE vart server B, X ER
R B B A T AR, AR IKJEH send_notification 2 11 4745048 Ak B &R 2% SRAIE AL AR ERER 2 9l
HRARWOF AT . 2T WA ESREA [ 521 send_indication/write request, 2[RI /> in & 2R AR HMOL TR
GATT 27 [l 5 response (%54, ToSEBa¥iinngs ), XaBEHREGERE, B HE D,
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3. XFEESERETME

BESR )2 ifi e, HESCRRIRIA S T RE TR 255 IR AU (5% . vart server [ 5Bl (5 s 22 2 T 5
FeanER PR . CPU ALFRERE . MTU K B2, WA SPIPERE . A IR B ifs DA SO MR T 4555, BRI,
PSR R Bk, ARSI, AN, 115200 Rk, 5 Il s Ao iR AE 100Kb/s 224, )
DIEAS BB 151 R AN T BT I N BEE A ; MTU BRA 23 F3 il (s iR, iy E &3k MTU
BB (E, P T MTU Exchange th 24 m il fE sl m Nz —, 4%,

4. XFEH EEPR
SR HE R AR vart_server A IIRE, HUZHFEIX A demo ARG — AN B /R B FERAFE N4 B

KK RTT input, WERKGINEIA FAH A, B2 1 - °9 Zu), FRSCHT K%, WaTE
Is_uart_server_update_adv_interval() S8 tlIAIfG . BIANGI A TAE 57, TR E]FR 2B HTA S00ms.

2.10 BLE_SINGLE_ROLE (& F/ga)/—F—MNBOEE) THEI5HEA

BIFERSAE : <install_file>/dev/examples/ble/ble_single_role

2101 —. REIEAEE. RIERIRA:
HHE AR fid & , BLE_SINGLE_ROLE ] DL — /B 0L, MM, 30— — MM — e s 5t

Bil. MHLE FEHLR DI EE A B AL, T ABLAYZIREFRT Uart_Server FA—3, PR B8 S0/ 24 FE 3241
(MASTER_CLIENT_ROLE=1) I,

11 E&TEZ—: At

45 Uart_Server —#f, Hf IELHESCHIAR DAL RN RERIR, AFRPAEERdR. TR I D

ls_uart_init(); // & BERAENL

ls_app_timer_init (); // #14 LA E I &

HAL_UART_Receive_IT (&UART_Config, &uart_rx_buf[0], UART_SYNC_BYTE_LEN); // & OH{FH,
EXBW 1byte, HHKE| vart_rx_buf WEF#

O S BLE 10 4 PBOO/PBOL, 474 115200, HAKTPAZ Is_uart_init() [ SEB. BR0FE F4 JRT0
Bl &k 50ms. X LEH 5 Uart_Server —E([k It 4, 5 BLE i3/ GATT Client AH 5 s 4514 75 24 Ih
1k

ls_uart_client_init ();

X HHp 2 84U FE con_id/handle/MTU Hy#] 451k %5
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1.2 ITH Scan/EIri&ERE

BLE A CHUHRAE, (N T, T2 Sl A create_scan_obj() @ISR . 24 scan object B 5E Mi/5 , MM
27—~ SCAN_OBJ_CREATED i |, {EXMEERIALPLRECE, W 2R create_init_obj() F54
A IGEIEERINR . ARSI, TTIF scan, S ) BESE . BB IRSCH :

static void start_scan (void)

{

LS_ASSERT (scan_obj_hdl != 0xff);
struct start_scan_param scan_param = {
.scan_intv = 100*3,
.scan_window = 66*3,
.duration = 80,

.period = 1,

.type = OBSERVER,

.active = O,

.filter_duplicates = 0O,
}i

dev_manager_start_scan(scan_obj_hdl, &scan_param);

scan (WSR-S RIS, T EBR:

e Sl ooo i EEC 4] f . eilts > o i 2 w125 W3Bs wEds 9805 51 g
II‘IIHHH\l\ WIS II\HHH'HIIIIIHHIH\\HIHIIHH : IIIHIH‘HHIHII|IIHHIH‘HHIHII‘IIHHH\'HHIIIII‘IHHHH|HIIIIIH‘H\HHH|I

FBATIIE
[l R R IRRE IS
R FBIHR: s
SE s

L ECHMURE] 10 PRELE rx_en {55, HHEHAERIR RE A THRCRAS.
1. scan_window F/R YR scan JFREHIE O K/N, BN 625 8P, K A Frx.

M AEPRAS scan_window [N, rx_en £ SE R PG, Hore AR B R R R JE LIRS B K ) #k 4, RF
Z IR R3] 25 H ) ADV Access Address {55 (0x8E89BEDG), HEIK sync il T#R < T3 rx_en (55 MHMK, =~
JEtELE 4 3 sh i rx_en 4RSI

2. scan_intv Fm— duration PN, FHAFPHIK scan % O FF S E]Fg, BN 625 f4F, MK Hd B iR, scan_inty
KUK T35 T scan_window, HINEMSCH: 254w

3. duration >4—{K scan F{FFIRFELE], B4 10ms. WHRALE R 0, FE scan FAEASAKL, 550
N ZEHE 2 R4 . TR IS scan ARERFSE scan_window X2 K AU E], A duration [ 1A A &R
HETf
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4, period HFELLHTI scan HE{E 2 ARG, AL 1.28s
AN ZHURREDT -
5. type Fms scan 7, AT DAL A HETURRE LT -

GENERAL_DISCOVERABLE: /1 HAE %L I adv flag L 45 general_discovery B{ limited_discovery #5751 #%
1, [FIfiZ scan 255111 duration 52554 10.24 5, period 4 0

LIMITED_DISCOVERABLE: %77 H it % Pl adv flag 145 limited_discovery F7RY) 3% 40, [AAi% scan 22
duration 3Z[Rk 10.24 £, period & 0

OBSERVER: LRt [F) scan, PR#$IZ\ /0. BT 3 filter_duplicates [ ECE FM40, Fra 1) adv fERss
eI

OBSERVER_WHITELIST: 7R A1 44 B LAY I3 AR i) H 1 4 S gl
CONNECTABLE: Z7s Rl 182kt

CONNECTABLE_WHITELIST: 7R R ICTE 144 B0 B T e ) i £

6. active FIRFE15 4 K% scan request

7. filter_duplicates 7 2 75X B AL MUk i) ) R G EA T DB HRA

1t single_role 7<ffil L, scan type 2y OBSERVER. AU 3| it hit 5 B(E VLR, 7E ADV_REPORT i
S, SAFIE YT scan, [M7ERE)S ) SCAN_STOPPED Ji 8B, N & start_init() 242 -

static void start_init (uint8_t *peer_addr)
{
struct dev_addr peer_dev_addr_str;

memcpy (peer_dev_addr_str.addr, peer_addr, BLE_ADDR_LEN) ;

struct start_init_param init_param = {
.scan_intv = 64,
.scan_window = 48,
.conn_to = O,
.conn_intv_min = 16,
.conn_intv_max = 16,
.conn_latency = 0O,
.supervision_to = 200,
.peer_addr = &peer_dev_addr_str,

.peer_addr_type = dev_addr_type,
.type = DIRECT_CONNECTION,
i

dev_manager_start_init (init_obj_hdl, &init_param);

H scan_intv/scan_window [ 27 X 5 scan &5 L —3,
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conn_to: 7K connection timeout, & nASiRiEREAEFIFE], DA 10ms B, BN 0 FR A BTt E] .
WS U TE type iy AUTO_CONNECTION_WHITELIST I} A A%

1EfiR: start_init HL[¥) type ) DIRECT_CONNECTION K, fRANFEZXT init 174341 timeout, F5 22 &AM
timer (FLAN builtin timer B¢ #M% timer), ¥F timeout filt % 5 ] dev_manager_stop_init 455 init 7

conn_intv_min: F/RE/NEREAERE, DA 1.25ms HE, RIFRITEHERZ 7.5ms 3| 4s
conn_intv_max: FraEx KIEREREIME, DA 1.25ms HEAAL, BFHIILHEZ 7.5ms 2 4s
conn_latency: Z7n slave latency, JEFEESIZ )5, slave ] DAFEZEA ] B S8
supervision_to: 7 supervision timeout, DA 10ms & B, ZVFHITEEE 100ms 3| 32s
peer_add: FIRFFIER B A HLE

peer_addr_type: FI/RFFEREMB&HAESEA, 0 %R public, 1 F/R random

type: FoniE$: 25 M, DIRECT_CONNECTION /R 3% 4% peer_addr Fil peer_addr_type 5 7& B iX £,
AUTO_CONNECTION_WHITELIST /R FHL 2218 5 P A 18 1 44 SR BLRY e 4% sl g ar 4%

TERSL N Z 5, k2™ 4 —1> GAP 1) CONNECTED i 52| W 2, demo HLATEX AN E HLH
JH gatt_manager_client_mtu_exch_send() #47 MTU 24, il % GATT ZH 5447 M.

1.3 GATT lRZFAMARE

single_role demo [ %5 & B im AR a0~ & -
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Stack

APP
gatt_manager_cllent_mitu_exch send() ’
¢--------- MTU _CHANGED _INDICATION _________
gatt_manager_client_svc_discover_by_uuid() ’
- CUENT PRIMARY SVC DISIND________

o B o T o T o T s T o o i o

gatt_manager client desc_char discover() >

¢ ---CHENT_CHAR DESC DIS BY UUD IND ____

gatt_manager client cccd enable(ntf_enable) ’

|

¢--—----- CLIENT WRITE NO RSP DONE ________

i

MTU Exchange

Service dlsco\reryul

Characteristic discovery for T)I(ﬁ

Characteristic discovery for R)%I

cCccD discwerﬁ

Enable nutiflcatiulr?]

IR 55 ¢ PRAR S EEEARAN T iA -
TR 4% & B, A  gatt_manager_client_svc_discover_by_uuid() #: 1, Z J5 N f <& I 5|

step

1:

www.websequencediagrams.com
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CLIENT_PRIMARY_SVC_DIS_IND 74 &,

step 2: TX BE(E & P : V8 gatt_manager_client_char_discover_by_uuid() #211, TX UUID Y hZ&%L, 2 )5
241 %] CLIENT_CHAR_DIS_BY_UUID_IND j &,

step 3: RX JRfE(E AP : VT gatt_manager_client_char_discover_by_uuid() #2117, RX UUID {Eh&5, Z 5N
43| CLIENT_CHAR_DIS_BY_UUID_IND 74 &

step 4: CCCD %) ¥l: 8 JH  gatt_manager client_desc_char_discover() 3% M, 2 J§ & I 3|
CLIENT_CHAR_DESC_DIS_BY_UUID_IND 4 &,

step 5: CCCD ffifig: i gatt_manager_client_cccd_enable() #:11, HH notification 1% B 4 enable, indication 1%
Bl disable, SEPR ok write no rsp #:4E, AU ®] CLIENT_WRITE_NO_RSP_DONE 4 &5,

F LA I Uart Server i 55 % I 4 555E bl -

2.10.2 =. RHIGIELERER:

single_role [] master Al slave Z 7 #4525, 1Hid PC dieh 1 B T RSB Y Uart, 7351 ik ] e 4 A £k
W, W DAE BX s e BAH B R, R ETR -

it it !
ERED =0EE Br & 5= IR #H BERErE ERED =088 Br &E &FEs IR Zi BERES

[71 62:56 961 ]&—+<>A5 05 00 O0 11 22 33 44 65 O [71:52:67 026]lr<4pAB 05 00 OD 11 22 33 44 B

[z1:52:68 644]@*0:\5 04 00 00 66 77 63 98 [z1 52:55.594]%4%5 04 00 00 66 77 68 99 O

{

Aepan | sl s Bt | meEE| S T en _FRE&E0 | st v | B | EEER|T 8E T E
iHOS |CoMe9 TLizk COC VART Pert v ||[v MEREST  (2ipiiR | HMEHBECOE v HECEEE [ ERdAE: 100) KOS |C0M4 USB-SERTAL CHI40 v || mxEn  jarea | SEEHEEI P rEesiE T SEEE 10
@ zimen|@ E2E0RE| © nMEmnsasT. e 0w El e sk -l @ coen ¢ ES8088| Y NERHs et mnnEE wEl 4 SEE -l
[~ RTS [v DTR iS5 [115200 = | [A5 05 00 00 11 22 35 44 56 [~ ATS 7 DTR &#s: [115200  +||[#5 04 00 00 66 77 88 99 1
A B RSN [ e A T EIFRESSCOEREE | e i
FEIRELEFEEES = EiEE R EES |
[HEBFISSCONE. 13,11 42, *RI-ThreadhE AT RRERFERG dFi— (PSS R 0266 HFETThread KGR [HETISSCONE. 13.1] 2. KRT-ThreadWE AR RRBRERS K F— 0PI HRTE02663T 1R Thread #EK
www.daxia.com [S:9 R:8 COM49 EfT7F 115200bps,8,1,None,None www.daxia.com [S:8 R:9 COM4 BfTFT 115200bps,8,1,None, None

2.10.3 =. 4$¥5li%8A:
1. XFROEZRHEEXHA

1t Uart Server demo Hl, A [ FAy%di 2 st &l AN, B R HFZEREN 1 4 byte, ZHK
B A E 0 g B I ik . TAE single role demo B, i FAHAWRAZEE (—F—MN)
I 75 2L it connection id e X 3. 3R A K E 3 o Y B 0 A AR IR connection Xof ity T %2
SRS AL 1) B i AT — 2 Bl M6 50, 7E single role demo HL, Hf 114 #if% )2 sync_byte(lbyte, ERIA
0xAS)+length(2bytes)+connection_id(1byte)+data(length bytes)
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2.11 CRYPT & &{E BRI

BIRERAE : <install_file>/dev/examples/peripheral/crypt

211.1 BRI
crypt WA SCPEIE AT AR B GIRE, ARIA BIR 4 BN LSRR S I R, A2 PR T 5 30
WA T

I ECB HGUR, SHIKRESM I 128 fir. 192 5 256 R ple.

2. CBCHGUR, HHIKHEAHI0 128 Rz, 192 (5 256 Rl pIee.

Fir A BRI A AR 22 2 SR B SCHEA T I AR JE S FRAT T SCREA TR B, (f: JRATH A B S0 S 3 S0y 2
TESCRY AT R, R UOX B SR Ed Ik iy, F H 24X JoiRn) AR —s0udT B
JREy, AT BN R

2112 BESE:
L FERPERFORE I TR 5 58 o, PR SR 4K info_sblhex, crypt_testhex KA~ SCfF, =i

FUR# crypt_test_production.hex X — /NS ATPA, (f:: PA “_production” 3X/NSCHEA 25 R A G T
S, HAR #oX—A SO ET ) .

2. {0 BT DA FUAR S RS2 ) R i "LOG I BRI "J-Link RTT Viewer” &4 FpT I R .

2.11.3 FIHAZER:

#£7J-Link RTT Viewer” {4 # #7 Hl: I/NO_TAG:CRYPT_AES_ECB_ENCRYPT_128_TEST_SUCCESS!

I/NO_TAG:CRYPT_AES_ECB_DECRYPT_128_TEST_SUCCESS! I/NO_TAG:CRYPT_AES_CBC_ENCRYPT_128_TEST_SUCCE
I/NO_TAG:CRYPT_AES_CBC_DECRYPT_128_TEST_SUCCESS! I/NO_TAG:CRYPT_AES_ECB_ENCRYPT_192_TEST_SUCCE
I/NO_TAG:CRYPT_AES_ECB_DECRYPT_192_TEST_SUCCESS! /NO_TAG:CRYPT_AES_CBC_ENCRYPT_192_TEST_SUCCE
I/NO_TAG:CRYPT_AES_CBC_DECRYPT_192_TEST_SUCCESS!I/NO_TAG:CRYPT_AES_ECB_ENCRYPT_256_TEST_SUCCE
I/NO_TAG:CRYPT_AES_ECB_DECRYPT_256_TEST_SUCCESS! I/NO_TAG:CRYPT_AES_CBC_ENCRYPT_256_TEST_SUCCE

I/NO_TAG:CRYPT_AES_CBC_DECRYPT_256_TEST_SUCCESS!
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2.12 BLE_HID_DMIC (HID iz &EIHESHIERE) =I5

BIRERAE : <install_file>/dev/examples/ble/ble_hid_dmic

2121 —, RHEIBXIREA. KERERE:

T30 AR 45 S v AZ: 2% ble_uart_server /s BilUEEH , & FRCXT N 46 2 ke vl A3 BLE TAERIFEH X
T GAP N ZH, X BLE S G ANES B AL BRAR 9C T BE .

1.1 BXiREH

KT hid:  HID 45 2l it (Report) SEA &R 551, A ARetE (Input), % R (Output) 1
Feature F¢ o i AFRPERE HID B85 AR5 2 4L, 258l notify Feik s 4 AR 2 B A% 4R S| HID
W, Z{ul Write ¢4 Feature FrihA i AR HRFE .

RGBT HEHIASF (Report Descriptor) /& F 4k HID %8 i 5 DA S 4 LT 9 25080 (8 4 1
o —MRERRFT A A IR Z A, AR Report ID SRR 5. i i il s, FHLAT
ATt 4t BT 1) 3 BT 2 e L

const uint8_t hid_report_map[] =
{

0x05, 0x01, //Usage Page (Generic Desktop) Usage Page J¥{5% HID K& MET &I,
—Usage Page MY T& HID M T&E5.

0x09, 0x06, //Usage (Keyboard) Usage Jki87E Usage Page WX Ih#tT, Usage Y T £
Usage Page W T4,

0xAl1, 0x01, //Collection (Application)

0x05, 0x07, //Usage Page (Keyboard)

0x09, 0x06, //Usage (Keyboard c and C)

0xAl, 0x01, //Collection (Application) %43 #f1 End Collection I5EAF H.

0x85, 0x01, //Report Id(1) %L id &, HRE id ARANHHRHETHELXEL.,

0x95, 0x08, //Report Count (8) FAKXEE,LFHMEE, 1 Report Size WM.

0x75, 0x08, //Report Size(8) JRBEWREFEWAN, BARAMA (bit),

0x15, 0x00, //Logical minimum(0) REFEWHKNEERELE, §LHW Report Size MM,

0x25, OxFF, //Logical maximum(255) &EFHRMEAEZHEMELE, WM REFE (8 bits) 4
KT RAEZBREA 255,

0x19, 0x00, //Usage Minimum(No event indicated) J¥FK7T Usage (Keyboard) &5 F ¢
Key Codes Wifx/NEETHE, fn Usage #EEM .

0x29, OxFF, //Usage Maximum (Reserved (0x00FF)) M%7 Usage (Keyboard) I T ¢
Key Codes M A#{ETLE, v Usage #EEH.

0x81, 0x00, //Iuput (Data,Array,Absolute,Bit Field) %4k Z EH 0 EERKR.

0xCoO, //End Collection BEATMWEFAL

0x05, 0x0cC, //Usage Page (Consumer)

CFITaRER)
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[CAWY)
0x09, 0x01, //Usage (Consumer Control)
0xAl, 0x01, //Collection (Application)
0x85, 0x03, //Report Id(3)
0x19, 0x00, //Usage Minimum (No event indicated)
0x2A7, 0x9D, 0x02, //Usage Maximum (Reserved (0x029D))
0x15, 0x00, //Logical minimum (0)
0x26, 0x9D, 0x02, // Logical maximum (669)
0x75, 0x10, //Report Size (16)
0x95, 0x02, //Report Count (2)
0x81, 0x00, //Iuput (Data, Value, Absolute,Bit Field)
0xCo, //End Collection
0x06, 0x00, OxFF, //Usage Page (Vendor-defined 0xFF00)
0x09, 0x00, //Usage (Vendor-defined 0x0000)
0xAl, 0x01, //Collection (Application)
0x85, 0xb5A, //Report Id(90)
0x95, OxFF, //Report Count (255)
0x75, 0x08, //Report Size(8)
0x15, 0x00, //Logical minimum(0)
0x25, OxFF, //Logical maximum(255)
0x19, 0x00, //Usage Minimum (No event indicated)
0x29, OxFF, //Usage Maximum (Reserved (0x00FF))
0x81, 0x00, //Iuput (Data, Value,Absolute,Bit Field)
0xCO0, //End Collection
0xCo, //End Collection
i
TR LA (descriptor) 455 T PA T it (report).
Keyboard Input Report
Key code
Key code
Key code
Key code
Key code
Key code
Key code
Key code
Consumer Control Input Report
Consumer Control Dtata
Consumer Control Dtata
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Vendor-defined Input Report

data
data
data
data
data
data
data

1.2 BAXEE

T hid ¥ service Fir & A1 hid profile 7RI :

struct hid_db_cfg db_cfg; ///fE hid %HkEE
do_cfg.hids_nb = 1;///\EBE hid 44 1
db_cfg.cfg[0].svc_features = HID_PROTO_MODE; ///f& # report L=,
db_cfg.cfgl[0].report_nb = 3;///FE report W%, KET report map
db_cfg.cfg[0].report_id[0] = 1;///TE report WZG 55 report id Wkx%, KR E
report WRGFREMEE report id

db_cfg.cfg[0].report_id[1l] = 3;

db_cfg.cfg[0] .report_id[2] = 90;

db_cfg.cfg[0].report_cfg[0] = HID_REPORT_IN; ///report &5 SXfi] report id Hrik
db_cfg.cfg[0].report_cfg[l] = HID_REPORT_IN;

db_cfg.cfg[0].report_cfgl2]

HID_REPORT_FEAT;

db_cfg.cfgl0].info.bcdHID = 0; ///HID & LA 5, BKikA 0

db_cfg.cfg[0].info.bCountryCode = 0;///%iA A4 0

db_cfg.cfg[0].info.flags = HID_WKUP_FOR_REMOTE; ///F¢ & J it £2 o[ v il 4 %

dev_manager_prf_hid_server_add (NO_SEC, &db_cfg, sizeof(db_cfqg));////#n hid profile
Hy & £ A

H:  Lhid RS EHMEENZ 54 7E dev event:PROFILE_ADDED A i# il prf_added_handler iK%y, X5 #1HR
Ak hid A4 PR B JE K4 prf_hid_server_callback_init(prf_hid_server_callback), 2. 3T pdm BTl B S %
dev/examples/peripheral/pdm
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1.3 EHFLE

ZF hid fYFAE PR JH K% prf_hid_server_callback

static void prf_hid server_callback (enum hid_evt_type type, union hid evt_u *evt,._
—uint8_t con_idx)
{
uintl6_t ntf_cfg;
switch (type)
{
case HID_REPORT_READ: ///[fl 2 £ 4| read hid % & ik
evt->read_report_req.length = 0;
if (evt->read_report_req.type == APP_HOGPD_REPORT_MAP)
{
evt->read_report_req.value = (uint8_t *)hid_report_map;// EHIEH report.
—map fz &
evt—->read_report_reqg.length = HID_REPORT_MAP_LEN;
}
break;
case HID_NTF_CFG:///[El 2 £4li hid ntf cfg W EE
LOG_I("hid_ntf cfg save flash record_keyl : %x",evt->ntf_cfg.value);
ntf_cfg = evt->ntf_cfg.value;
tinyfs_write(hid_dir, RECORD_KEY1, (uint8_t*)s&ntf_cfg, sizeof (ntf_cfqg));
tinyfs_write_through();
break;
case HID_NTF_DONE:///hid %4 app_hid_send keyboard_report B#, %Kit %5 G M4
LOG_I ("HID NTF DONE");
break;
case HID_REPORT WRITE:///[Hl 4 4| write hid % & dHik
LOG_I ("HID REPORT WRITE");
break;
default:

break;
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1.4 EMHNEIBR ERRE

HID Device

HID Host

I |
| Encrypled Connection Established j
I |
| 1 EEERET | B AELHHID_Report 1D %2 HHFBETHID Host , .#:lilﬁﬁﬁkiﬁﬁcmmmﬁsaﬁsmn!ﬂ

Voice key pressed (HID_REPORT_IN:0x221)

Search (CONTROL_VAL:0x08)

| 2HID HestE MBI @ A HseachBBe] | £ AE L EAwietd it T Emic_openfS S HHID Device,

L“"“—“E‘E"WR'TEW-MCL

I 3.HID Device @ BImic_openfii# K % BEHCONTROLH & Aumo_stan il , HREHREADM MR SETNE. j

Audio_slart [CONTROL_VAL-Ck04)

Audio_data (READ_VAL:data)

Audio_data (READ_VAL:data)

| 4 PEEMEEMERE  BEAOSTHWHNEFHBNDovice 20918 §HEZMEN.

Audio_sync (CONTROL VAL 0x0A)

Audio_data (READ_VAL data)

| S.TsEHOSTHRMEWRITES T Rmic_closefi® , Devicelli i85 £ B CONTROLIER i Audio_end®i B EIHOSTE.

+___________________________________}!'EJ_'E";EIE!BLTE-_‘E‘:'E'E“_E'J_ ____________________________________
Aidio_and (CONTROL_VAL: D0}
HID Device HID Host
www.websequencediagrams.com
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1.5 ESHIEEHFLE

BEERET: ¢

unused_list

/7 AN

/ \Y

send_done e 3 used_list

AN e

e -

145t unused list #MaML, FER HIEEEA/NEFS(E) ek £6H). <

2 Y —IESEIBEMATIE, & unused list A9EEFZ G928, M=mE unused list pop H
B AN [E3F push B ysed list. «

3% used list FAZH, 2 pop H—IHEEHIEIAM send B3, LHBEREREES
EREFAMEIEAIZ 8] push # unused list 1, k52 E used list EE A, «

2122 = . $55li%EA:

i1 PDM i il i Hh PCM B0t Jo X FE G Ak i K -

2.1 &8k ADPCM E4EHXEK:

2.1.1 REEHHEHE R . 8Khz/16Khz--16bit, H[J Ims 4 8*16bit/16*16bit PCM [ %k .
2.1.2 45k : PCM->ADPCM 4 4:1, H|l 1ms 45 4bytes/8bytes ADPCM %R .
2.1.3 Header: Aduio frame Number: 2 bytes

remote control id: 1 byte

previous predicted ADPCM value: 2 bytes

2.12. BLE_HID_DMIC (HID i&&E8iES B E) =Hli%EA
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Index into step size table: 1 byte

2.1.4 Payload: adpcm data: 128 bytes

2.2 =8 MSBC EHEENER:

2.2.1 REEEHEHEZ . 16Khz--16bit, HJl Ims 75 16*16bit PCM 4 .
222 FE4iLL: PCM->MSBC 4 4:1, Bl 1ms 45 8bytes MSBC [y%i# .
2.2.3 Header: Frame Num: I1byte

Frame start flag: 3bytes([# % >4 0xAD,0x00,0x00)

CRC: 1byte

Scaler factor: 4bytes

2.2.4 Payload: msbc data: 49bytes
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CHAPTER 3

API Reference

3.1 BLE API

3.1.1 LSBLE API

Defines
INVALID_CON_IDX
Invalid connection index

INVALID_PEER_ID
Invalid Peer ID

BLE_ADDR_LEN
BLE mac address length

BLE_KEY_LEN
The length of the paired temporary key

ADV_DATA_PACK (buf, field_nums, ...)
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Enums

enum gap_own_addr_type

Own address type.
Values:

enumerator PUBLIC_OR_RANDOM_STATIC_ADDR

Public or random static address

enumerator RESOLVABLE_PRIVATE_ADDR

Resolvable private address

enumerator NON_RESOLVABLE_PRIVATE_ADDR

Non-resolvable private address

enum gap_peer_addr_type

Peer address type.
Values:

enumerator PUBLIC_ADDR
Public address

enumerator RANDOM_ADDR

Random address

enum gap_adv_type

Adv type definition.
Values:

enumerator GAP_ADV_TYPE_FLAGS
Flag

enumerator GAP_ADV_TYPE_MORE_16_BIT_UUID
Use of more than 16 bits UUID

enumerator GAP_ADV_TYPE_COMPLETE_LIST_16_BIT_ UUID
Complete list of 16 bit UUID

enumerator GAP_ADV_TYPE_MORE_32_ BIT_UUID
Use of more than 32 bit UUD

enumerator GAP_ADV_TYPE_COMPLETE_LIST_32_ BIT_UUID
Complete list of 32 bit UUID

enumerator GAP_ADV_TYPE_MORE_128_BIT_UUID
Use of more than 128 bit UUID

enumerator GAP_ADV_TYPE_COMPLETE_LIST_128_BIT_UUID
Complete list of 128 bit UUID
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enumerator GAP_ADV_TYPE_SHORTENED_NAME

Shortened device name

enumerator GAP_ADV_TYPE_COMPLETE_NAME

Complete device name

enumerator GAP_ADV_TYPE_TRANSMIT POWER

Transmit power

enumerator GAP_ADV_TYPE_CLASS_OF_DEVICE

Class of device

enumerator GAP_ADV_TYPE_SP_HASH_C
Simple Pairing Hash C

enumerator GAP_ADV_TYPE_SP_RANDOMIZER R

Simple Pairing Randomizer

enumerator GAP_ADV_TYPE_TK_VALUE
Temporary key value

enumerator GAP_ADV_TYPE_OOB_FLAGS
Out of Band Flag

enumerator GAP_ADV_TYPE_SLAVE_CONN_INT_RANGE

Slave connection interval range

enumerator GAP_ADV_TYPE_RQRD_16_BIT_SVC_UUID
Require 16 bit service UUID

enumerator GAP_ADV_TYPE_RQRD_32_BIT_SVC_UUID
Require 32 bit service UUID

enumerator GAP_ADV_TYPE_RQRD_128_ BIT_SVC_UUID

Require 128 bit service UUID

enumerator GAP_ADV_TYPE_SERVICE_16_BIT_DATA
Service data 16-bit UUID

enumerator GAP_ADV_TYPE_SERVICE_32_ BIT_DATA
Service data 32-bit UUID

enumerator GAP_ADV_TYPE_SERVICE_128_BIT_DATA
Service data 128-bit UUID

enumerator GAP_ADV_TYPE_PUB_TGT_ADDR
Public Target Address

enumerator GAP_ADV_TYPE_RAND_TGT_ADDR
Random Target Address

3.1.
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enumerator GAP_ADV_TYPE_APPEARANCE

Appearance

enumerator GAP_ADV_TYPE_ADV_INTV

Advertising Interval

enumerator GAP_ADV_TYPE_LE_BT_ADDR
LE Bluetooth Device Address

enumerator GAP_ADV_TYPE_LE_ROLE
LE Role

enumerator GAP_ADV_TYPE_SPAIR_HASH
Simple Pairing Hash C-256

enumerator GAP_ADV_TYPE_SPAIR_RAND
Simple Pairing Randomizer R-256

enumerator GAP_ADV_TYPE_3D_INFO

3D Information Data

enumerator GAP_ADV_TYPE_MANU_SPECIFIC_DATA

Manufacturer specific data

enum sec_lvl_type

Type of security level.
Values:

enumerator NO_SEC

No security

enumerator UNAUTH_SEC

Unauthenticated security

enumerator AUTH_SEC

Authenticated security

enumerator SEC_CON_SEC

Security connection

enum adv_disc_mode

ADYV discovery mode.
Values:

enumerator ADV_MODE_NON_DISC

Mode in non-discoverable

enumerator ADV_MODE_GEN_DISC

Mode in general discoverable
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enumerator ADV_MODE_LIM DISC

Mode in limited discoverable

enumerator ADV_MODE_BEACON
Broadcast mode without presence of AD_TYPE_FLAG in advertising data

enumerator ADV_MODE_MAX

enum phy_type
PHY type.

Values:

enumerator PHY_TYPE_1M
LE 1Mbps phy

enumerator PHY_TYPE_2M
LE 2Mbps phy

enumerator PHY_ TYPE_CODED
LE Coded phy

enum scan_type

Scanning type.
Values:

enumerator GENERAL_DISCOVERABLE

General discovery

enumerator LIMITED_DISCOVERABLE

Limited discovery

enumerator OBSERVER

Observer

enumerator OBSERVER_WHITELIST

Selective observer

enumerator CONNECTABLE

Connectable discovery

enumerator CONNECTABLE WHITELIST

Selective connectable discovery

enum filter_ dup_policy
Scan filter duplicates policy.

Values:

enumerator DUP_FILT_DIS
Disable filtering of duplicated packets
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enumerator DUP_FILT_EN
Enable filtering of duplicated packets

enumerator DUP_FILT_EN_PERIOD

Enable filtering of duplicated packets, reset for each scan period

enum init_type

Initiating type.
Values:

enumerator DIRECT CONNECTION

Direct connection establishment, establish a connection with an indicated device

enumerator AUTO_CONNECTION_WHITELIST
Automatic connection establishment, establish a connection with all devices whose address is present in the

white list

enum dev_evt_type

Type of events in device manager.
Values:

enumerator STACK_INIT

Stack initialized event

enumerator STACK_READY

Stack ready event

enumerator PROFILE_ADDED
Profile added event

enumerator SERVICE_ADDED

Service added event

enumerator ADV_OBJ_CREATED

Adv object created event

enumerator SCAN_OBJ_CREATED

Scan object created event

enumerator INIT_OBJ_CREATED

Initiate object created event

enumerator ADV_STOPPED
Adv stopped event

enumerator SCAN_STOPPED

Scan stopped event

enumerator INIT_STOPPED

Initiate stopped event
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enumerator OBJ_DELETED
Object deleted event

enumerator ADV_REPORT

Receive adv report event

enum prf_id
Profile IDs.

Values:

enumerator PRF_DIS_SERVER

Device information service profile
enumerator PRF_MESH
enumerator PRF_LS_MESH

enumerator PRF_FOTA_SERVER

FOTA server service

enumerator PRF_HID
HID profile

enumerator PRF_BASS

Battery service profile

enum adv_report_type

Advertising report type.
Values:

enumerator REPORT_TYPE_ADV_EXT

Extended advertising report

enumerator REPORT TYPE_ADV_LEG

Legacy advertising report

enumerator REPORT_ TYPE_SCAN_RSP_EXT

Extended scan response report

enumerator REPORT_TYPE_SCAN_RSP_LEG

Legacy scan response report

enumerator REPORT_TYPE_PER_ADV

Periodic advertising report

enum uuid_length
Length of UUID.

Values:

3.1. BLE API 133



Is_sdk

enumerator UUID_LEN_16BIT
16bits UUID

enumerator UUID_LEN_32BIT
32bits UUID

enumerator UUID_LEN_128BIT
128bits UUID

enum svc_att_perm

Service and attribute permissions definition.
Values:

enumerator PERM NO_AUTH
NON Authenticated

enumerator PERM UNAUTH

Unauthenticated

enumerator PERM_AUTH
Authenticated

enumerator PERM_SEC_CON

Security connection

enum gap_evt_type

GAP event types enumeration.
Values:

enumerator CONNECTED

Connected event

enumerator DISCONNECTED

Disconnected event

enumerator CONN_PARAM_REQ

Connection parameter request event

enumerator CONN_PARAM UPDATED

Connection parameter updated event

enumerator MASTER_PAIR REQ

Master pair request event

enumerator SLAVE_SECURITY_REQ

Slave security request event

enumerator PAIR_DONE

Pair done event
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enumerator ENCRYPT_FAIL

Encryption fail event

enumerator ENCRYPT_DONE

Encryption done event

enumerator DISPLAY_ PASSKEY
Display passkey event

enumerator REQUEST_PASSKEY

Request passkey event

enumerator NUMERIC_COMPARE

Numeric compare event

enumerator REQUEST_LEGACY_OOB
Request legacy OOB event

enumerator REQUEST_SC_OOB

Request security connection event

enumerator GET_DEV_INFO_DEV_NAME

Get device name of device information

enumerator GET_DEV_INFO_APPEARANCE

Get appearance Icon of device information

enumerator GET_DEV_INFO_SLV_PRE_PARAM

Get slave preferred parameters of device information

enumerator GET_DEV_INFO_PEER_RSSI

Get connection RSSI indication

enum LS_BLE_ROLE

BLE roles enumeration.
Values:

enumerator LS_BLE_ROLE_MASTER

Role of master

enumerator LS_BLE_ROLE_SLAVE

Role of slave

enum gap_io_caps
Defgroup BLE_GAP_IO_CAPS GAP IO Capabilities.

Values:

enumerator BLE_GAP_IO_CAPS_DISPLAY ONLY
Display Only

3.1. BLE API
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enumerator BLE_GAP_IO_CAPS_DISPLAY_ YESNO
Display and Yes/No entry

enumerator BLE_GAP_IO_CAPS_KEYBOARD_ONLY
Keyboard Only

enumerator BLE_GAP_IO_CAPS_NONE
No I/O capabilities

enumerator BLE_GAP_IO_CAPS_KEYBOARD_DISPLAY
Keyboard and Display

enum gap_pair_oob
Defgroup SEC_OOB_FLAG OOB Data Flag.

Values:

enumerator BLE_GAP_OOB_DISABLE
OOB Authentication data not present

enumerator BLE_GAP_OOB_ENABLE

OOB Authentication data from remote device present

enum gap_pair_auth
Defgroup SEC_AUTH_FLAG SEC Auth Flag.

Values:

enumerator AUTH_NONE

No auth requirement

enumerator AUTH_BOND
Bond flag

enumerator AUTH_MITM
MITM flag

enumerator AUTH_SEC_CON

Security connection flag

enumerator AUTH_KEY_PRESS_NOTIFY
Key press notify flag

enum gap_key_dist
Defgroup SEC_KEY_DIST_FLAG SEC Key Distribution Flag.

Values:

enumerator KDIST_NONE
No key needs to be distributed

enumerator KDIST_ ENCKEY

Distribute encryption and master identification info
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enumerator KDIST_IDKEY

Distribute identity and address info

enumerator KDIST SIGNKEY

Distribute signing info

enum gatt_evt_type

GATT event types.

{Efi:  Event types include request/done/indication or other messages sent to applications by stack.

Values:

enumerator SERVER_READ_REQ

Read request for server

enumerator SERVER_WRITE_REQ

write request for server

enumerator SERVER_NOTIFICATION_DONE

Send notification done for server

enumerator SERVER_INDICATION_DONE

Send indication done for server

enumerator CLIENT_RECV_NOTIFICATION

Receive notification for client

enumerator CLIENT_ RECV_INDICATION

Receive indication for client

enumerator CLIENT PRIMARY_ SVC_DIS_IND

Primary service discovery indication for client

enumerator CLIENT_ INCL_SVC_DIS_IND

Included service discovery indication for client

enumerator CLIENT CHAR_DIS_BY UUID_IND
Characteristic discovery by UUID indication for client

enumerator CLIENT CHAR_DESC_DIS_BY UUID_IND

Characteristic descriptor discovery by UUID indication for client

enumerator CLIENT RD_CHAR_VAL_BY UUID_IND

Read characteristic value by UUID indication for client

enumerator CLIENT WRITE_WITH_RSP_DONE

Write response indication for client
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enumerator CLIENT WRITE_NO_RSP_DONE

Write with no response indication for client

enumerator MTU_CHANGED_INDICATION

MTU exchange indication for client & server
enumerator GATT_EVT_MAX

enum svc_set_value_status

Service set values status.
Values:

enumerator SVC_SET_VAIL_NO_ERROR

No error

enumerator SVC_SET_VAL_NOT_SUPPORTED

Action not supported

enumerator SVC_SET_VAL_ INVALID_ HANDLE
Invalid handle

enumerator SVC_SET_VAL_INVALID_OFFSET

Invalid offset

enumerator SVC_SET_VAL_INVALID_ LENGTH
Invalid length

enum svc_get_value_status

Service get values status.
Values:

enumerator SVC_GET_VAL_NO_ERROR

No error

enumerator SVC_GET_VAL_NOT_SUPPORTED

Action not supported

enumerator SVC_GET_VAL_INVALID_HANDLE
Invalid handle

enumerator SVC_GET_VAL_APP_ERROR

Application or profile error
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Functions

uint8_t *adv_data_pack (uint8_t *buf, uint8_t field nums, ...)
Packing function for advertising data and scan response. Arguments passed to the function must follow the sequence

of adv_type/data_buf/length.
S8
* buf -- [in] Buffer contains packed data.
* field_nums -- [in] Number of adv data or scan response types.
j&Ia] Packed data length in bytes.

void ble_init (void)

Function for BLE initialization.

void ble_loop (void)

Function for BLE event handling with an internal infinite loop. Any function behind ble_loop will never be executed.

void dev_manager_init (void (*cb)) enum dev_evt_type, union dev_evi_u*

Initialization of dev_manager.
%4 cb -- [in] Callback function to handle all the dev_manager messages.

void dev_manager_stack_init (struct ble_stack_cfg *cfg)

Initialization of dev_manager stack.
%% cfg -- [in] BLE stack configuration.

void dev_manager_get_identity_bdaddr (uint8_t *addr, bool *random)

Initialization of dev_manager stack.
* addr -- [out] Pointer to identity address.

* random -- [out] Indicate if identity address is a public (False) or static private random (True)

address.

void dev_manager_add_service (struct svc_decl *svc)

Add service.
%% svc -- [in] Pointer to service to added.

uint§_t dev_manager_svc_set_value (uintl6_t handle, uint16_t length, uint8_t *value)

Set value for specified attribute.
BH
¢ handle -- [in] Attribute handle.
* length -- [in] Length of the value.

* value -- [in] Pointer to value to set.

3.1. BLE API 139



Is_sdk

uint§_t dev_manager_svc_get_value (uintl6_t handle, uint8_t *value, uint16_t *length)

Get value for specified attribute.
e
* handle -- [in] Attribute handle.
* length -- [out] Length of the value.
* value -- [out] Pointer to value to get.

void dev_manager_create_legacy_adv_object (struct legacy_adv_obj_param *p_param)

Create legacy adv object.
%4 p_param -- [in] Parameter for legacy adv object.

void dev_manager_create_ext_adv_object (struct ext_adv_obj param *p_param)

Create extended adv object.
%4 p_param -- [in] Parameter for extended adv object.

void dev_manager_create_scan_object (enum gap_own_addr_type own_addr_type)

Create scan object.
%% own_addr_type -- [in] Parameter for scan object.

void dev_manager_create_init_object (enum gap_own_addr_type own_addr_type)

Create initiate object.
%4 own_addr_type -- [in] Own address type.

void dev_manager_start_adv (uint8_t adv_handle, uint8_t *adv_data, uint8_t adv_data_length, uint8_t

*scan_rsp_data, vint8_t scan_rsp_data_length)
Start advertising.

S8
* adv_handle -- [in] Handle of adv object.
e adv_data -- [in] Adv data.
* adv_data_length -- [in] Length of adv data.
* scan_rsp_data -- [in] Scan response data.
* scan_rsp_data_length -- [in] Length of Scan response data.

void dev_manager_set_adv_duration (uintl6_t duration)

Set duration of adv.

%%, duration -- [in] Duration of adv activity(in unit of 10ms). 0 means that advertising continues

until the application disable it.

void dev_manager_update_adv_data (uint8_t adv_handle, uint8_t *adv_data, vint8_t adv_data_length,

uint8_t *scan_rsp_data, uint8_t scan_rsp_data_length)
Update advertising data or scan response data.
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* adv_handle -- [in] Handle of adv object.

e adv_data -- [in] Adv data.

* adv_data_1length -- [in] Length of adv data.

* scan_rsp_data -- [in] Scan response data.

* scan_rsp_data_length -- [in] Length of Scan response data.

void dev_manager_stop_adv (uint8_t adv_handle)

Stop advertising.
%% adv_handle -- [in] Handle of adv object.

void dev_manager_start_scan (uint8_t scan_handle, st ruct start_scan_param *param)

Start scan.
S8
* scan_handle -- [in] Handle of scan object.
e param -- [in] Parameter for scan object.

void dev_manager_stop_scan (uint8_t scan_handle)

Stop scan.
%% scan_handle -- [in] Handle of scan object.

void dev_manager_start_init (uint8_t init_handle, struct start_init_param *param)

Start initiate.
S8
* init_handle -- [in] Handle of init object.
* param -- [in] Parameter for init object.

void dev_manager_stop_init (uint8_t init_handle)

Stop initiate.
2% init_handle -- [in] Handle of init object.

void dev_manager_delete_activity (uint8_t obj_hdl)

Delete activity.
%4 ob3j_hdl -- [in] Handle of object to delete.

void dev_manager_set_mac_addr (uint8_t *addr)

Set mac address.

%%} addr -- [in] Pointer to mac address to set.
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uint§_t dev_manager_update_adv_interval (uint8_t adv_handle, uint32_t new_intv_min, uint32_t

new_intv_max)
Update adv interval. The new intervals will not be applied until the adv activity is restarted.

S8
* adv_handle -- [in] Handle of the adv activity to be updated.
* new_intv_min -- [in] Minimum new adv interval.
* new_intv_max -- [in] Maxmium new adv interval.
&[] Status of updating. 0 means NO_ERROR, otherwise means invalid handle of adv.

void gap_manager_init (void (*evt_cb)) enum gap_evt_type, union gap_evt u*, uint8_t

Initialization of gap_manager.
%4 evt_cb -- [in] Callback function to handle all the gap_manager messages.

void gap_manager_disconnect (uint8_t con_idx, uint8_t reason)

Disconnect specified connection.
¥
e con_idx -- [in] Connection ID number to disconnect.
* reason -- [in] Reason to disconnect.

void gap_manager_master_bond (uint8_t con_idx, stxruct pair_feature *pair_feat)

The master starts the bonding process.
S8
e con_idx -- [in] Connection ID number.
* pair_feat -- [in] Pairing parameter setting, This parameter can be a value of pair_feature.

void gap_manager_master_encrypt (uint8_t con_idx)

The master starts the secure connection process.
%4 con_idx -- [in] Connection ID number.

void gap_manager_slave_security_req (uint8_t con_idx, uint8_t auth)

Initiate an encryption request from the slave.
S8
e con_idx -- [in] Connection ID number.
* auth -- [in] SEC Auth param, This parameter can be a value of gap_pair_auth

void gap_manager_slave_pair_response_send (uint8_t con_idx, uint8_t accept, struct

pair_feature *feat)
The slave exchange pairs information.

S
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e con_idx -- [in] Connection ID number.
* accept -- [in] Whether to save master pairing information,value(0 or 1).
» feat -- [in] Pairing parameter setting, This parameter can be a value of pair_feature.

void gap_manager_passkey_input (uint8_t con_idx, struct gap_pin_str *passkey)

Master and slave pair key input.
S8
e con_idx -- [in] Connection ID number.
* passkey -- [in] Connect the key, This parameter can be a value of gap_pin_str.

void gap_manager_numeric_compare_set (uint8_t con_idx, bool equal)

Verify that the key is the same in numerical comparison mode(Only for LE Secure Connections).
BH
e con_idx -- [in] Connection ID number.
* equal -- [in] Numeric comparison results.

void gap_manager_sc_oob_set (uint8_t con_idx, struct gap_sc_oob *sc_oob)

Set the security oob of the specified connection.
S8
e con_idx -- [in] Connection ID number.
* sc_oob -- [in] SEC OOB value, This parameter can be a value of gap_sc_oob.

void gap_manager_tk_set (uint8_t con_idx, uint8_t key[BLE_KEY_ LEN])
Set the security oob of the specified connection, BLE_KEY_LEN The length of the paired temporary key.

S8
e con_idx -- [in] Connection ID number.
* key -- [in] Pairing Temporary Key value.

uint§_t gap_manager_get_role (uint8_t con_idx)

Gets the role of the specified connection.
¥ con_idx -- [in] Connection ID number.
&M Role of the connection. Refer to LS BLE_ROLE.

uint§_t gap_manager_get_sec_1vl (uint8_t con_idx)

Gets the security level of the specified connection.
%% con_idx -- [in] Connection ID number.

&[0l The security level of the specified connection.
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void gap_manager_get_peer_addr (uint8_t con_idx, struct ble_addr *addr)

Gets the peer device address.
e
e con_idx -- [in] Connection ID number.
¢ addr -- [out] Pointer to address.

void gap_manager_get_identity_addr (uint8_t peer_id, stxruct ble_addr *addr)

Gets peer identity device address.
S8
* peer_id -- [in] Pairing ID number.

* addr -- [out] Pointer to address.

void gap_manager_update_conn_param (uint§_t  con_idx, struct  gap_update_conn_param

*p_param)
Update parameter for specified connection.

S
e con_idx -- [in] Connection ID number.
* p_param -- [in] Pointer to parameter to update.

void gap_manager_set_pkt_size (uint8_t con_idx, stxruct gap_set_pkt_size *p_param)

Update packet size in air for specified connection.
BH
e con_idx -- [in] Connection ID number.
* p_param -- [in] Pointer to packet size parameter to set.

void gap_manager_delete_bonding (uint8_t peer_id)

Deletes the bound device information.
%% peer_id -- [in] Pairing ID number.

uint8_t gap_manager_get_bonding_peer_id (uint8_t link_id)
Gets the pairing ID of the bound device.

%#( link_id -- [in] Connection ID number.
iR [1] The pairing ID of the bound device.

uint8_t gap_manager_get_bonded_dev_num (void)

Gets the number of bound devices.
& Al The number of bound devices.

void gap_manager_get_peer_rssi (uint8_t link_id)

Gets the RSSI value of the specified connected device.
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%% link_id -- [in] Connection ID number.

void gatt_manager_init (void (*evt_cb)) enum gatt_evt_type, union gatt_evt_u*, uint8_t

Initialize GATT manager.
%% evt_cb -- [in] Callback function for gatt service.

void gatt_manager_svc_register (uintl6_t start_hdl, vint8_t att_num, struct gatt_svc_env *svc)

Register service in GATT manager.
S8
* start_hdl -- [in] Start handle of the service to be registered.
e att_num -- [in] Number of attributes contained in the service.
* svc -- [in] Pointer of service to be registered.

void gatt_manager_server_read_req_reply (uint8_t con_idx, uint16_t handle, uint8_t status, uint8_t

*data, uint16_t length)
Send reply to read request from GATT client.

S
e con_idx -- [in] Connection index.
e handle -- [in] Handle of attribute to read.
* status -- [in] Status of read command execution in application.
* data -- [in] Pointer of data reply.
* length -- [in] Length of data to send in the units of bytes.

void gatt_manager_server_send_indication (uint8_t con_idx, uintl6_t handle, uint8_t *data,

uint16_t length, uint16_t *transaction_id)
Send indication to client.

e con_idx -- [in] Connection index.

* handle -- [in] Handle of attribute to send indication.

* data -- [in] Pointer of data reply.

* length -- [in] Length of data to send in the units of bytes.

* transaction_id -- [in] Id of transaction between stack with application.

void gatt_manager_server_send_notification (uint8_t con_idx, uintl6_t handle, uint8_t *data,

uint16_t length, uint16_t *transaction_id)
Send notification to client.

S

e con_idx -- [in] Connection index.
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* handle -- [in] Handle of attribute to send notification.

* data -- [in] Pointer of data reply.

* length -- [in] Length of data to send in the units of bytes.

* transaction_id -- [in] Id of transaction between stack with application.

void gatt_manager_client_indication_confirm (uint8_t con_idx, uint16_t handle)

Send indication confirm to server.
S8
e con_idx -- [in] Connection index.
e handle -- [in] Handle of attribute to send confirm.

uintl6_t gatt_manager_get_svc_att_handle (struct gart_svc_env *sve, uint8_t att_idx)

Get the handle of attribute in the specified service.
¥
* svc -- [in] Pointer of the service containing the attribute.
e att_idx -- [in] Attribute index.

void gatt_manager_client_write_no_rsp (uint8_t con_idx, uint16_t handle, vint8_t *data, uint16_t

length)
Send data to GATT server by writing command(write without response).

S8
e con_idx -- [in] Connection index.
* handle -- [in] Handle of attribute to write.
e data -- [in] Pointer of data to send.
* length -- [in] Length of data to send in the units of bytes.

void gatt_manager_client_write_with_rsp (uint8_t con_idx, uintl6_t handle, uint8_t *data,

uint16_t length)
Send data to GATT server by writing request(write with response).

e con_idx -- [in] Connection index.

* handle -- [in] Handle of attribute to write.

¢ data -- [in] Pointer of data to send.

* length -- [in] Length of data to send in the units of bytes.

void gatt_manager_client_ccecd_enable (uint8_t con_idx, uintl16_t handle, bool notification_en, bool

indication_en)
Enable cced(client characteristic configuration descriptor) on GATT server service.
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* con_idx -- [in] Connection index.

* handle -- [in] Handle of attribute of cccd.

* notification_en -- [in] 1 = enable notification, 0 = disable notification.
* indication_en -- [in] 1 = enable indication, 0 = disable indication.

void gatt_manager_client_svc_discover_by_ uuid (uint8_t con_idx, uint8_t *uuid, enum
uuid_length uuid_len, uintl6_t start_hdl,

uint16_t end_hdl)
Discovery service by specified uuid.

S8
e con_idx -- [in] Connection index.
e uuid -- [in] Pointer of uuid to be discovered.
* uuid_1len -- [in] Length of uuid in units of uuid_length.
e start_hdl -- [in] Start handle of the range to search.
* end_hdl -- [in] End handle of the range to search.

void gatt_manager_client_char_discover_by_ uuid (uint8_t con_idx, uint8_t *uuid, enum
uuid_length uuid_len, wintl6_t start_hdl,

uint16_t end_hdl)
Discovery characteristic by specified uuid.

S8
* con_idx -- [in] Connection index.
e uuid -- [in] Pointer of uuid to be discovered.
* uuid_1len -- [in] Length of uuid in units of uuid length.
* start_hdl -- [in] Start handle of the range to search.
* end_hdl -- [in] End handle of the range to search.

void gatt_manager_client_desc_char_discover (uint8_t con_idx, uintl6_t start_hdl, uint16_t

end_hdl)
Discovery cced.

S8
* con_idx -- [in] Connection index.
e start_hdl -- [in] Start handle of the range to search.
* end_hdl -- [in] End handle of the range to search.

void gatt_manager_client_mtu_exch_send (uint8_t con_idx)
Send MTU exchange to GATT server.
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%% con_idx -- [in] Connection index.

void gatt_manager_client_read (uint8_t con_idx, uint16_t handle)

Read attribute value by handle.
S8
* con_idx -- [in] Connection index.
* handle -- [in] Handle of attribute to read.

struct dev_addr
#include <lIs_ble.h> Device address.

Public Members
uint8_t addr[BLE_ADDR_LEN]
Address array

struct ble_addr
#include <lIs_ble.h> BLE address structure.

Public Members
struct dev_addr addr
Address value in form of dev_addr

uint8_t type
Address type

struct legacy_adv_prop
#include <ls_ble.h> Legacy adv properities.

Public Members
uint8_t connectable
Connectable property

uint8_t scannable

Scannable property

uint8_t directed

Directed property

uint§_t high_duty_cycle
High duty cycle property

struct legacy_adv_obj_param

#include <Is_ble.h> Legacy adv object parameters structure.
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Public Members
struct dev_addr *peer_addr
Peer address. Only valid for directed adv

uintl6_t adv_intv_min

Minimum adv interval, in units of 625us

uintl6_t adv_intv_max

Maximum adv interval, in units of 625us

enum gap_own_addr_type own_addr_type

Own address type

enum gap_peer_addr_type peer_addr_type
Peer address type

uint8_t filter_policy
Adv filter policy

uint8_t ch_map
Adv channel map. bitO: channel 37 enabled. bitl: channel 38 enabled. bit2: channel 39 enabled.

enum adv_disc_mode disc_mode

Adv discovery mode

struct legacy_adv_prop prop

Legacy adv properities

struct ext_adv_obj_param

#include <Is_ble.h> Extended adv object parameters structure.

Public Members

struct legacy_adv_obj_param legacy_adv_obj

Shared legacy adv parameters

uint§_t max_skip
Maximum number of advertising events the controller can skip before sending the AUX_ADV_IND packets.
0 means that AUX_ADV_IND PDU s shall be sent prior each advertising events

uint8_t phy
Indicate on which PHY secondary advertising has to be performed. Refer to phy_type

uint8_t adv_sid
Adv set ID

struct start_scan_param

#include <Is_ble.h> Scanning parameters.
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Public Members

uintl6_t scan_intv

Scan intervals in units of 625us

uint16_t scan_window

Scan window in units of 625us

uintl6_t duration

Scan duration in units of 10ms. 0 means the scan action will run continuously until app stop it

uint16_t period

Scan window in units of 625us

enum scan_type type

Scan type

uint8_t active

Active scan

uint§_t filter_duplicates
Duplicate packet filtering policy. Refer to filter_dup_policy

struct start_init_param

#include <Is_ble.h> Start initiating parameters.

Public Members

struct dev_addr *peer_addr

Peer device address

uintl6_t scan_intv

Scan intervals in units of 625us

uintl6_t scan_window

Scan window in units of 625us

uintl6_t conn_to
Timeout for automatic connection establishment (in unit of 10ms). Cancel the procedure if not all indicated

devices have been connected when the timeout occurs. 0 means there is no timeout

uintl6_t conn_intv_min
Minimum value for the connection interval (in unit of 1.25ms). Shall be less than or equal to conn_intv_max

value. Allowed range is 7.5ms to 4s

uintl6_t conn_intv_max
Maximum value for the connection interval (in unit of 1.25ms). Shall be greater than or equal to

conn_intv_min value. Allowed range is 7.5ms to 4s
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uintl6_t conn_latency

Slave latency. Number of events that can be missed by a connected slave device

uint16_t supervision_to

Link supervision timeout (in unit of 10ms). Allowed range is 100ms to 32s

uint8_t peer_addr_type

Address type for peer device. O=public/1=private random

enum init_type type
Initiating type

struct profile_added_evt
#include <lIs_ble.h> Profile added event.

Public Members
uintl6_t start_hdl
Start handle of the profile

enum prf_id id
Profile ID

struct service_added_evt

#include <lIs_ble.h> Service added event.

Public Members
uintl6_t start_hdl
Start handle of the Service

uint8_t status

Status of the service add action

struct obj_created_evt

#include <ls_ble.h> Object created event.

Public Members
uint8_t handle
Handle of the created object

uint®_t status

Status of object create action

struct stopped_evt
#include <ls_ble.h> Object created event.
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Public Members
uint8_t handle
Handle of the stopped event

uint8_t reason

Reason for stopped event

struct obj_deleted_evt
#include <Is_ble.h> Object deleted event.

Public Members
uint8_t handle
Handle of the deleted object

uint8_t status

Status of object delete action

struct adv_report_info

#include <ls_ble.h> Adv report information.

Public Members
uint8_t evt_type
Adv report type. Refer to adv_report_type

uint8_t complete

Report is complete

uint8_t connectable

Connectable advertising

uint8_t scannable

Scannable advertising

uint8_t directed

Directed advertising

struct adv_report_evt

#include <ls_ble.h> Adv report event.
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Public Members
uint8_t *data
Adv data

struct dev_addr *adv_addr
Address of the device send the adv

uintl6_t length
Adv report length

uint§_t adv_addr_type
Adv address type

int8 trssi
RSSI

struct adv_report_info info

Adv report information

union dev_evt_u

#include <lIs_ble.h> Device event union.

Public Members
struct profile_added _evt profile_added
Profile added event

struct service_added_evt service_added

Service added event

struct obj_created_evt obj_created

Object created event

struct stopped_evt stopped
Stopped event

struct obj_deleted_evt deleted
Object deleted event

struct adv_report_evt adv_report

Adv report event

struct ble_stack_cfg
#include <Is_ble.h> BLE Stack configuration.
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Public Members
bool private_addr
Identity address type. O: Public 1: Random

bool controller_privacy

Indicate if controller privacy is enabled

struct char_properties

#include <lIs_ble.h> Characteristics properities.

Public Members
uint8_t broadcast
Broadcast of characteristic value in Server Characteristic Configuration Descriptor enable

uint§_t rd_en

Read request enable

uint8_t wr_cmd

Write command enable

uint8_t wr_req

Write request enable

uint§_tntf_en

Notification enable

uint§_t ind_en

Indication enable

uint§_t wr_signed

Write signed enable

uint8_t ext_prop

Extended properities enable

struct char_ permissions

#include <lIs_ble.h> Characteristics permissions.
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Public Members
uint8_t rd_perm
Read permission. Refer to svc_att_perm

uint8_t wr_perm

Write permission. Refer to sve_att_perm

uint8_t ind_perm

Indication permission. Refer to svc_att_perm

uint8_t nt£_perm

Notification permission. Refer to svc_att_perm

struct att_decl
#include <lIs_ble.h> Attribute declaration.

Public Members
const uint8_t *uuid
UUID of the attribute

uintl6_tmax_len

Maximum length supported by the attribute in units of byte

uintl6_t eks

1 means Encryption key Size must be 16 bytes

uintl6_t uuid_len
Length of UUID. Refer to uuid_length

uintl6_t read_indication

Trigger Read Indication. 0 means data in database, 1 means read request will be forwarded to application
struct art_decl::[anonymous] s

struct char_permissions char_perm

Characteristic permission

struct char_properties char_prop

Characteristic properties

struct svc_decl

#include <Is_ble.h> Service declaration.
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Public Members
const uint8_t *uuid
UUID of the service

struct atr_decl *att

Attributes contained in the services

uint8_t nb_att

Number of attributes contained in the services

uint8_t sec_1vl

Security level. Refer to svc_att_perm

uint8_tuuid_len
Length of UUID. Refer to uuid_length

uint§_t secondary

0 = Primary Service, 1 = Secondary Service

struct gap_conn_param

#include <lIs_ble.h> Connection parameters structure.

Public Members
uintl6_t intv_min
Connection interval minimum

uintl6_t intv_max

Connection interval maximum

uint16_t latency
Latency

uintl6_t time_out

Supervision timeout

struct gap_conn_param_req

#include <Is_ble.h> Connection parameters request.
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Public Members
struct gap_conn_paramconst *conn_param
Connection parameters received

bool *accept
True = accept, False = reject

struct gap_conn_param_updated
#include <lIs_ble.h> Connection parameters updated indication.

Public Members
uintl6_t con_interval
Connection interval value

uintl6_t con_latency

Connection latency value

uintl6_t sup_to

Supervision timeout

struct gap_sc_oob
#include <lIs_ble.h> SEC OOB value.

Public Members
uint8_t conf[BLE_KEY_LEN]
Confirm Value

uint8_t rand[BLE_KEY_LEN]

Random Number

struct pair_feature

#include <lIs_ble.h> Set security parameter.

Public Members

uint8_t iocap
Set the 1O capability, This parameter can be a value of gap_io_caps

uint8_t oob
Indicate whether OOB is supported, This parameter can be a value of gap_pair_oob

uint8_t auth
Set the auth, This parameter can be a value of gap_pair_auth
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uint8_t key_size

Indicate the supported maximum LTK size (range: 7-16), This parameter can be a value

uint8_t ikey_dist

Set the initial key distribution, This parameter can be a value of gap_key_dist

uint8_t rkey_dist
Set the response key distribution, This parameter can be a value of gap_key_dist

struct gap_connected

#include <lIs_ble.h> Connected indication event structure.

Public Members
uintl6_t con_interval
Connection interval

uintl6_t con_latency

Latency

uint16_t sup_to

Supervision timeout

uint§_t peer_id
Peer ID

struct gap_disconnected

#include <lIs_ble.h> Disconnected indication event structure.

Public Members
uint8_t reason
Reason for disconnection

struct gap_master_pair_req

#include <Is_ble.h> Set master security parameter.

Public Members
uint8_t auth
Set the auth, This parameter can be a value of gap_pair_auth

struct gap_slave_security_req

#include <Is_ble.h> Set slave security parameter.

of gap_io_caps
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Public Members

uint§_t auth
Set the auth, This parameter can be a value of gap_pair_auth

struct gap_pair_done
#include <Is_ble.h> Parameter of pairing completion.

Public Members

bool succeed
The value indicates a successful pairing,Successful pairing is ”true” and unsuccessful pairing is "false”

uint®_t auth
Pairing level achieved, This parameter can be a value of gap_pair_auth

uint8_t fail_reason

The reasons for the failure of the pairing
union gap_pair_done::[anonymous] u

struct gap_encrypt_fail
#include <ls_ble.h> Failed to encrypt the parameter.

Public Members

uint8_t reason

The reason for encryption failure

struct gap_encrypt_done
#include <ls_ble.h> Encryption completed security parameters.

Public Members

uint8_t auth

Pairing level achieved, This parameter can be a value of gap_pair_auth

struct gap_pin_str
#include <Is_ble.h> Passkey structure.
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Public Members
char pin[6]
6 decimal numbers as passkey

char str_pad
The byte behind pin used to store "\’

struct gap_display_ passkey
#include <Is_ble.h> SEC passkey entry value.

Public Members
struct gap_pin_str passkey
Passkey entry value (000000~999999),This parameter can be a value of gap_pin_str

struct gap_numeric_compare

#include <lIs_ble.h> SEC number comparison value.

Public Members
struct gap_pin_str number
Number comparison value (000000~999999),This parameter can be a value of gap_pin_str

struct gap_dev_info_dev_name

#include <ls_ble.h> Get device name.

Public Members
uint16_t length
Length of device name

uint8_t *value

Pointer to device name

struct gap_dev_info_appearance

#include <lIs_ble.h> Get appearance.
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Public Members
uint16_t appearance
Device appearance icon

struct gap_dev_info_slave_pref_ param

#include <lIs_ble.h> Get slave preferred parameters.

Public Members
uintl6_t con_intv_min
Minimum connection interval

uintl6_t con_intv_max

Maximum connection interval

uintl6_t slave_latency

Slave latency

uint16_t conn_timeout

Supervision timeout

struct gap_dev_info_peer_rssi

#include <lIs_ble.h> The RSSI value of the current connection.

Public Members
int8 trssi
The RSSI value of the current connection(master or slave)

union gap_evt_u
#include <lIs_ble.h> GAP event union definition.

Public Members
struct gap_connected connected
Connected event

struct gap_disconnected disconnected

Disconnected event

struct gap_conn_param_req conn_param_req

Connection parameter request event

struct gap_conn_param_updated conn_param_updated

Connection parameter updated event
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struct gap_master_pair_req master_pair_req

Master pair request event

struct gap_slave_security_req slave_security_req

Slave security request event

struct gap_pair_done pair_done
Pair done event

struct gap_encrypt_fail encrypt_fail
Encryption fail event

struct gap_encrypt_done encrypt_done

Encryption done event

struct gap_display_passkey display_passkey
Display passkey event

struct gap_numeric_compare numeric_compare

Numeric comparison event

struct gap_dev_info_dev_name get_dev_name

Get device name

struct gap_dev_info_appearance get_appearance

Get Get appearance

struct gap_dev_info_slave_pref_param slv_pref_param

Get slave preferred parameters

struct gap_dev_info_peer_rssi peer_rssi

Get RSSI value of the current connection

struct gap_update_conn_param

#include <ls_ble.h> Connection parameter update.

Public Members
uintl6_t intv_min
Mininum connection interval

uintl6_t intv_max

Maximum connection interval

uintl6_t latency
Latency

uint16_t sup_timeout

Supervision timeout
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uintl6_t ce_len_min

Mininum connection event length

uintl6_t ce_len_max

Maximum connection event length

struct gap_set_pkt_size

#include <lIs_ble.h> Set packet size in air.

Public Members
uint16_t pkt_size
Packet size in bytes

struct gatt_svc_env

#include <lIs_ble.h> GATT service environment.

Public Members
void *hdr
Pointer to next gatt_svc_env

uintl6_t start_hdl

Start handle of the service

uint8_t att_num

Attributes number in the service

struct gatt_server_read_req
#include <Is_ble.h> GATT read request.

Public Members
struct gatt_svc_envconst *sve
Pointer to serice containing the attribute to read

uint8_t att_idx
Attribute index

struct gatt_server_write_req

#include <ls_ble.h> GATT write request.
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Public Members
struct gatt_svc_envconst *sve
Pointer to serice containing the attribute to read

uint8_tconst *wvalue

Pointer to value to write

uint8_t *return_status

Return status

uintl6_t offset
Offset at which the data has to be written

uintl6_t length
Length of data to write

uint§_t att_idx
Attribute index

struct gatt_server_ notify_indicate_done

#include <lIs_ble.h> Send notify/indicate done on GATT server.

Public Members
uintl6_t transaction_id
Index of transaction

uint®_t status

Status of notifiy/indicate done

struct gatt_client_recv_notify_indicate
#include <ls_ble.h> Received notify/indicate on GATT client.

Public Members
uintl6_t handle
Handle of notification/indication

uint16_t length

Length of notification/indication

uint8_tconst *value

Pointer to value in notification/indication

struct gatt_mtu_changed_indicate

#include <ls_ble.h> MTU exchange indicate.
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Public Members
uintl6_t mtu
MTU received

struct gatt_handle_range
#include <Is_ble.h> Range of GATT handles.

Public Members
uint16_t begin_handle
Start handle

uint16_t end_handle
End handle

struct gatt_client_svc_disc_indicate

#include <lIs_ble.h> Service discovery indicate for GATT client.

Public Members
const uint8_t *uuid
UUID of the service

struct gatt_handle_range handle_range

Handle range of the service

enum uuid_length uuid_len
Length of the service UUID

struct gatt_client_svc_disc_include_indicate

#include <ls_ble.h> Included service discovery indicate for GATT client.

Public Members
const uint8_t *uuid
UUID of the service

struct gatr_handle_range handle_range

Handle range of the service

uintl6_t attr_handle

Attribute handle of included service

enum uuid_length uuid_len
Length of the service UUID
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struct gatt_client_disc_char_indicate

#include <lIs_ble.h> Characteristic discovery indicate for GATT client.

Public Members
const uint8_t *uuid
UUID of the characteristic

uintl6_t attr_handle
Attribute handle of characteristic

uintl6_t pointer_handle
Pointer attribute handle to UUID

uint8_t properties

Properities of the characteristic

enum uuid_length uuid_len
Length of the service UUID

struct gatt_client_disc_char_desc_indicate

#include <ls_ble.h> Characteristic descriptro discovery indicate for GATT client.

Public Members
const uint8_t *uuid
UUID of the descriptor

uintl6_t attr_handle
Attribute handle of descriptor

enum uuid_length uuid_len
Length of the service UUID

struct gatt_read_indicate

#include <lIs_ble.h> Read indication.

Public Members
uint8_tconst *wvalue
Pointer to the value read

uintl6_t handle
Attribute handle

uintl6_t offset
Offset at which the data has to be written

166 Chapter 3. API Reference



Is_sdk

uintl6_t length
Length of value

struct gatt_write_rsp

#include <lIs_ble.h> Response for write request.

Public Members
uintl6_t transaction_id
Index of transaction

uint8_t status

Status of write

struct gatt_write_no_rsp

#include <lIs_ble.h> Response for write command.

Public Members
uintl6_t transaction_id
Index of transaction

uint8_t status

Status of write

union gatt_evt_u
#include <lIs_ble.h> Union definition for GATT events.

Public Members
struct gatt_server_read_req server_read_req
GATT server read request.

struct gait_server_write_req server_write_req

GATT server write request.

struct gatt_server_notify_indicate_done server_notify_indicate_done

GATT server send notify/indicate done.

struct gatt_client_recv_notify_indicate client_recv_notify_indicate

GATT client receive notify/indicate.

struct gatt_mtu_changed_indicate mtu_changed_ind

MTU exchange indication.

struct gatt_client_sve_disc_indicate client_sve_disc_indicate

GATT client service discovery indicate.
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struct gatt_client_sve_disc_include_indicate client_sve_disc_include_indicate

GATT client included service discovery indicate.

struct gatt_client_disc_char_indicate client_disc_char_indicate

GATT client characteristic discovery indicate.

struct gatt_client_disc_char_desc_indicate client_disc_char_desc_indicate

GATT client characteristic descriptor discovery indicate.

struct gatt_read_indicate client_read_indicate
GATT client read indicate.

struct gatt_write_rsp client_write_rsp

GATT client write request response.

struct gart_write_no_rsp client_write_no_rsp

GATT client write command response.

3.1.2 PRF_HID API

Defines
HID_NB_ADD_MAX
This macro definition indicates that the maximum number of HID service instances is 2.

HID_NB_REPORT_MAX

This macro definition indicates that the maximal number of Report Characteristics that can be present in a HID

Service is 5.

Enums

enum hid_svc_feature

HID device service features.
Values:

enumerator HID_KEYBOARD
The HID device is operating as a keyboard

enumerator HID_MOUSE

The HID device is operating as a mouse

enumerator HID_PROTO_MODE
The HID Device supports the Boot Protocol Mode

enumerator HID_EXT_REF

The Report Map Characteristic value maps information to an external service characteristic
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enumerator HID_BOOT_KB_WR
The Boot Keyboard Input Report Characteristic value is writable

enumerator HID_BOOT_MOUSE_WR

The Boot Mouse Input Report Characteristic value is writable
enumerator HID_MASK

enumerator HID_REPORT_NTF_EN
Report Notification Enabled

enum hid_report_cfg

Report characteristic parameter configuration.
Values:

enumerator HID_REPORT_IN
The Report is an Input Report

enumerator HID_REPORT_OUT
The Report is an Output Report

enumerator HID_ REPORT_FEAT
The Report is a Feature Report

enumerator HID_REPORT_WR

The Report Characteristic value is writable. Taken in account only if the Report is an Input Report

enum hid_info_flag

Representation of the flags parameter in the HID information.
Values:

enumerator HID_WKUP_FOR_REMOTE
Inform if the HID Device is capable of providing wake-up signal to a HID host

enumerator HID_NORM_CONN

Inform if the HID Device is normally connectable

enum hid_evt_type

Type of operation HID events.
Values:

enumerator HID_REPORT_READ

Read report value configuration

enumerator HID_NTF_CFG

The report notifies configuration values

enumerator HID_NTF_DONE

Report Notification done
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enumerator HID_REPORT_WRITE
Modify/Set report value

enum app_hogpd_report_type

Type of reports enumeration.
Values:

enumerator APP_HOGPD_REPORT

The Report characteristic is used to exchange data between a HID Device and a HID Host

enumerator APP_HOGPD_REPORT_ MAP
The Report Map characteristic

enumerator APP_HOGPD_BOOT_KEYBOARD_INPUT REPORT
Boot Keyboard Input Report

enumerator APP_HOGPD_BOOT_ KEYBOARD_OUTPUT_REPORT
Boot Keyboard Output Report

enumerator APP_HOGPD_BOOT_MOUSE_INPUT_ REPORT
Boot Mouse Input Report

Functions
void prf_hid_server_callback_init (void (*evt_cb)) enum hid_evt_type, union hid_evt_u*, uint8_t
Initializes the HID events that reports a request to the counterpart device.
%%t evt_cb -- [in] Callback function for HID events

void dev_manager_prf_hid_server_add (uint8_t sec_lvl, struct hid_db_cfg *cfg, uint16_t len)
Add the HID service to the database of the local device.

S8
* sec_1vl -- [in] Security level eg:default NO_SEC
* cfg -- [in] Configure structure variables for HID service information hid_db_cfg
* len -- [in] Length of hid_db_cfg

void app_hid_send_keyboard_report (uint8_t report_idx, uint8_t *report_data, uint8_t len, uint8_t

conidx)
A function interface for the HID device to send data.

S8
* report_idx -- [in] HID report instance
e report_data -- [in] Point to the data address to send
* len -- [in] The length of the data to be sent

¢ conidx -- [in] Connect instance
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void hid_ntf_cfg_init (uintl6_t ntf_cfg, uint8_t con_idx, uint8_t peer_id)

Report notification configuration.
B8
* ntf_cfqg -- [in] The report notifies configuration values
* con_idx -- [in] Connect instance
e peer_id -- [in] Peer device instance

struct hid_info
#include <prf_hid.h> HID Information structure.

Public Members
uint16_t bedHID
HID Class Specification release number in binarycoded decimal (for example, 1.50 is 0x150)

uint8_t bCount ryCode

Hardware target country

uint8_t £lags
Flags hid_info_flag

struct hids_cfg
#include <prf_hid.h> HID configuration structure.

Public Members
uint8_t sve_features
Features supported in the HID Service hid_svc_feature

uint8_t report_nb

Value of the HID Information Characteristic

uint8_t report_cfg[HID_NB_REPORT_ MAX]
Features supported by each of the Report Characteristics in the HID Service hid_report_cfg

uint8_t report_id[HID_NB_REPORT_MAX]
Report id number for a given report type, The Report ID is defined in the Report Map

struct hid_info info

Value of the HID Information Characteristic hid_info

struct hid_db_cfg
#include <prf_hid.h> HID database configuration structure.
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Public Members
uint8_t hids_nb
Number of HID service

struct hids_cfg cEg[HID_NB_ADD_MAX]

HID configuration items hids_cfg

struct hid_read_report_req evt

#include <prf_hid.h> A structure for reporting information about read events.

Public Members
uintl6_t length
The length of the data to be sent

uint8_t *value

Point to the data address to send

uint8_t hid_idx
HIDS Instance

uint8_t type
type of report app_hogpd_report_type

uint8_t idx

Report Instance - O for boot reports and report map

struct hid_write_report_req evt

#include <prf_hid.h> A structure for reporting information about write events.

Public Members
uintl6_t length
The length of the data to be sent

uint8_t *value

Point to the data address to send

struct hid ntf_ cfg_evt

#include <prf_hid.h> Structure for the Report configuration events.
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Public Members

uintl6_t value

Notification Configuration Value

union hid_evt_u

#include <prf_hid.h> Information data Union used to read or write information events.

Public Members
struct hid_read_report_req_evt read_report_req
hid_read_report_req_evt

struct hid_ntf _cfg_evt ntf_cfg
hid_ntf_cfg_evt

struct hid_write_report_req_evt write_report_req

hid_write_report_req_evt

3.1.3 LSMESH API

Defines

__LS_MESH_EMPTY
flexible array length

Enums

enum ls_mesh_evt_type

Linkedsemi mesh event type definition.
Values:

enumerator LS_MESH_RX MSG_EVT

X message event

enumerator LS_MESH_FINISH_EVT

finished event
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Functions

void prf_1s_mesh_callback_init (void (¥evt_cb)) enum [s_mesh_evt_type, union Is_mesh_evt_u*

Initialization for rx messages API of linkedsemi mesh.
%% evt_cb -- [in] Callback function to handle all the Is mesh messages.

void 1s_mesh_init (void)

Initialization of linkedsemi mesh.

void dev_manager_prf_1ls_mesh_add (uint8_t sec_Ivl, void *param)

Add profile of linkedsemi mesh to the database.
S8
* sec_1lvl -- [in] no security
* param -- [in] default NULL.

void 1s_mesh_start (void)

Active task of linkedsemi mesh.

void 1s_mesh_set_beacon_value_ind (const uint8_t *value, uint8_t len)

API for Tx message of linkedsemi mesh.
SH
* value -- [in] application data
* len -- [in] length of application data

struct 1ls_mesh_rx_msg_evt

#include <Is_mesh.h> Linkedsemi mesh rx message structure.

Public Members
uint§_tmsg_len
rx message length include adv_type/uuid/handle/version and vlaue

uint8_t adv_type
defined 0x16

uintl6_t uuid
defined OxFEE4

uintl6_t handle

rx message handle

uint32_t version

Version dependent handle
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uint§_t value[__ LS_MESH_EMPTY]

rx message value

union ls_mesh_evt_u

#include <Is_mesh.h> Linkedsemi mesh event union.

Public Members

struct Is_mesh_rx_msg_evt 1s_mesh_send_msg

Linkedsemi mesh rx message event

3.1.4 LSSIG_MESH_PROVEE API

Defines

_ LSSIGMESH_EMPTY
Flexible array length

UUID_MESH_DEV_LEN
Device UUID length

MESH_AUTH_DATA_LEN
Authentication data length

MAX_MESH_MODEL_NB

Max number of model in a node

MAX_MESH_MODEL_MSG_BUFFER

The buffer of model message

UPADTE_GLP_STOP_TYPE
To be updated the status of stop type by tmall genie GLP function to application

UPADTE_GLP_STOP_TIMEOUT TYPE
To be updated the status of timeout type by tmall genie GLP function to application

GENERIC_ONOFF_SERVER
SIG Model Index of generic onoff server 0x1000

GENERIC_ONOFF_CLIENT
SIG Model Index of generic onoff client 0x1001

GENERIC_LVL_SERVER
SIG Model Index of generic level server 0x1002

GENERIC_LVL_CLIENT
SIG Model Index of generic level client 0x1003
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LIGHTNESS_SERVER
SIG Model Index of light lightness server 0x1300

LIGHTS_CTL_SERVER
SIG Model Index of light control server 0x1303

LIGHTS_HSIL_SERVER
SIG Model Index of light HSL server 0x1307

VENDOR_TMALI_SERVER
Vendor Model Index of tmall genie server 0x01 A80000

VENDOR_USER_SERVER
Vendor Model Index of linkedsemi server 0x093A0001

VENDOR_USER_CLIENT
Vendor Model Index of linkedsemi client 0x093A0002

GENERIC_ONOFF_GET
Opcdoe of generic onoff get 0x0182

GENERIC_ONOFF_SET
Opcdoe of generic onoff set 0x0282

GENERIC_ONOFF_SET_ UNAK

Opcdoe of generic onoff set unacknowleged 0x0382

GENERIC_ONOFF_STATUS
Opcdoe of generic onoff status 0x0482

GENERIC_LVI, GET
Opcdoe of generic level get 0x0582

GENERIC_LVL_SET
Opcdoe of generic level set 0x0682

GENERIC_LVL_SET_UNAK

Opcdoe of generic level set unacknowleged 0x0782

GENERIC_LVL_STATUS
Opcdoe of generic level status 0x0882

LIGHT_LIGHTNESS_SET
Opcdoe of light lightness set 0x4c82

LIGHT_LIGHTNESS_SET_UNAK
Opcdoe of light lightness set unacknowleged 0x4d82

LIGHT_LIGHTNESS_STATUS
Opcdoe of light lightness status 0x4e82
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LIGHT HSL_SET
Opcdoe of light hsl set 0x7682

LIGHT_HSL_SET_UNACK
Opcdoe of light hsl set unacknowleged 0x7782

LIGHT_ HSL_STATUS
Opcdoe of light hsl status 0x7882

LIGHT_CTL_SET
Opcdoe of light ctl set 0xSE82

LIGHT_CTL_SET_UNACK
Opcdoe of light ctl set unacknowleged 0x5F82

LIGHT_CTL_STATUS
Opcdoe of light ctl status 0x6082

APP_MESH_VENDOR_SET
Vendor opcdoe of tmall genie set 0x0001A8d1

APP_MESH_VENDOR_SET_UNAK
Vendor opcdoe of tmall genie set unacknowleged 0x0001A8d2

APP_MESH_VENDOR_STATUES
Vendor opcdoe of tmall genie status 0x0001A8d3

APP_MESH_VENDOR_INDICATION
Vendor opcdoe of tmall genie indication 0x0001A8d4

APP_MESH_VENDOR_CONFIRMATION
Vendor opcdoe of tmall genie confirmation 0x0001A8d5

APP_MESH_VENDOR_TRANSPARENT MSG

Vendor opcdoe of tmall genie transparent message 0x0001A8cf

APP_LS_SIG_MESH_VENDOR_GET
Vendor opcdoe of linkedsemi set 0x00093 ADO

APP_LS_SIG_MESH_VENDOR_SET
Vendor opcdoe of linkedsemi set 0x00093AD1

APP_LS_SIG_MESH_VENDOR_SET_ UNAK
Vendor opcdoe of linkedsemi set unacknowleged 0x00093AD2

APP_LS_SIG_MESH_VENDOR_STATUS
Vendor opcdoe of linkedsemi status 0x00093AD3

APP_LS_SIG_MESH_VENDOR_INDICATION
Vendor opcdoe of linkedsemi indication 0x00093AD4
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APP_LS_SIG_MESH_VENDOR_CONFIRMATION
Vendor opcdoe of linkedsemi confirmation 0x00093ADS

APP_LS_SIG_MESH_VENDOR_HEARTBEAT
Vendor opcdoe of linkedsemi heartbeat 0x00093AD6

APP_LS_SIG_MESH_VENDOR_SCENE_SET
Vendor opcdoe of linkedsemi scene setting 0x00093AD7

APP_LS_SIG_MESH_VENDOR_SCENE_ACK
Vendor opcdoe of linkedsemi scene setting ack 0x00093ADS8

VENDOR_OPCODE_LEN
Vendor opcdoe length

VENDOR_OPCODE_MASK
Vendor opcdoe MASK

VENDOR_OPCODE_TYPE
Vendor opcdoe type

Typedefs

typedef uint§_t SIGMESH_ModelHandle_TypeDef

typedef uint§_t SIGMESH_NodeInfo_TypeDef

Enums

enum mesh_evt_type

SIG mesh event type.
s
Values:

enumerator MESH ACTIVE_ENABLE

To be reported this event type after SIG mesh was initialized and activated

enumerator MESH_ACTIVE_DISABLE
To be reported this event type after SIG mesh was stopped

enumerator MESH_ACTIVE_REGISTER_MODEL
To be reported this event type after all requested models were registered, you need to save the returned local

index

enumerator MESH_ACTIVE_MODEL_PUBLISH
To be reported this event type after client model was enable publish function by provisioner, you need to save

the returned information of publish
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enumerator MESH_ACTIVE_MODEL_GROUP_MEMBERS
To be reported this event type after all requested models were automatically bound AppKey, only for genie

mesh

enumerator MESH_ACTIVE_MODEL_RSP_SENT

To be reported this event type after the protocol stack confirms that the message was successfully sent

enumerator MESH_ACTIVE_LPN_START
To be reported that this event type requests low power properties (such as timeout, interval, previous_address,

RX window factor) after the low-power feature node was registered

enumerator MESH_ACTIVE_LPN_OFFER
When the low-power node establishes a friendly relationship, all nearby friend-supporting attributes are re-

ported to the application layer and this event type is activated

enumerator MESH_ACTIVE_LPN_STATUS
To be reported that this event type requests to send a status message of LPN, such as Friendship status/address

of friend node

enumerator MESH_ACTIVE_STORAGE_LOAD
To be reported this event type when each time the device was restarted and reported whether the device was

a node

enumerator MESH_GET_PROV_INFO

To be reported this event type requesting device properties (such as uuid, urihash, oob) during provisioning

enumerator MESH_GET_PROV_AUTH_INFO

To be reported that this event type requests device authentication values during configuration

enumerator MESH_REPORT_ATTENTION_STATE
To be reported this event type after the attention state had been updated

enumerator MESH_REPOPT_PROV_RESULT

To be reported this event type whether the device would successfully become a node after it was provisioned

enumerator MESH_ACCEPT_MODEL_INFO

To be reported this event type when vendor model recevied messages

enumerator MESH_REPORT_TIMER_STATE

To be reported this event type when the power-on timer timed out to perform power-on count clearing

enumerator MESH_ GENIE_PROV_COMP
To be reported this event type after all requested models were automatically bound AppKey, only for genie

lower power

enumerator MESH_ADV_REPORT

To be reported this event type when the device scaned an adv message

enumerator MESH_STATE_UPD_IND

To be reported this event type when sig model recevied messages
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enumerator MESH_ACTIVE_GLP_START

To be reported this event type when each time the node was restarted and enabled genie lower power

enumerator MESH_ACTIVE_GLP_STOP

To be reported this event type when the node was stopped genie lower power

enumerator MESH_ACTIVE_AUTO_PROV

To be reported this event type when automatic provisioning was enabled on the device

enumerator MESH_EVT_TYPE_MAX

enum mesh_feature

sig mesh feature type definition
Values:

enumerator EN_RELAY NODE

Relay feature

enumerator EN_PROXY_NODE

Both the Gatt feature and proxy feature are enabled

enumerator EN_FRIEND_ NODE

Friend feature

enumerator EN_LOW_POWER_NODE

Lower power feature

enumerator EN_MSG_API
The Message’s API feature must be enabled

enumerator EN_PB_GATT

Both the Gatt feature and proxy feature are enabled

enumerator EN_DYN_BCN_INTV

Dynamic beacon interval feature

enumerator EN_PROVER

Provisioner feature

enum mesh_provisioned_state

Device state definition.
Values:

enumerator UNPROVISIONED_KO

The device was not a node

enumerator PROVISIONED_OK

The device was a node

enum mesh_provisioning_result

provisioning state of the device definition
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Values:

enumerator MESH_PROV_STARTED

The device was provisioning

enumerator MESH_PROV_SUCCEED

The device provisioned and successly to be a node

enumerator MESH_PROV_FAILED

The device provisioned but fail to be a node

enum mesh_timer_state

mesh timer sate of user definition
Values:

enumerator MESH_TIMER_DOING

The timer was working

enumerator MESH_TIMER_DONE

The timer timed out

enum tmall_glp_stop_reason

The reason definition why genie lower power was stoped.
Values:

enumerator NO_STOPPING_GLP_REQ
Normal state for glp

enumerator APPLICATION_USER_STOPPING_GLP_REQ
User requests to turn off GLP

enumerator PROVISIONING_INVITE_SWITCH_GLP_REQ

During provisioning requests to turn off GLP

enumerator PROVISIONING_COMP_SWITCH_GLP_REQ

After provisioning requests to turn on GLP

enum tmall_glp_state

state definition of genie lower power
Values:

enumerator TMALL_GLP_STATE_IDLE
Idle state for glp

enumerator TMALL_GLP_STATE_ACTIVE
Active state for glp

enum mesh_state_idx

State identifier values of sig model.
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Values:

enumerator MESH_STATE_GEN_ONOFF
Generic OnOff state

enumerator MESH_STATE_GEN_LVL

Generic Level state

enumerator MESH_STATE_GEN_DTT

Generic Default Transition Time state

enumerator MESH_STATE_GEN_POWER_ACTUAL

Generic Power Actual state

enumerator MESH_STATE_GEN_POWER_LAST

Generic Power Last state

enumerator MESH_STATE_GEN_POWER_DFLT

Generic Power Default state

enumerator MESH_STATE_GEN_POWER_RANGE

Generic Power Range state

enumerator MESH_STATE_GEN_ONPOWERUP

Generic OnPowerUp state

enumerator MESH_STATE_LIGHT_LN
Light Lightness

enumerator MESH_STATE_LIGHT_LN_LIN
Light Lightness Linear

enumerator MESH_STATE_LIGHT_LN_LAST
Light Lightness Last

enumerator MESH_STATE_LIGHT_LN_DFLT
Light Lightness Default

enumerator MESH_STATE_LIGHT_LN_RANGE
Light Lightness Range

enumerator MESH_STATE_LIGHT_LN_RANGE_MIN
Light Lightness Range Min

enumerator MESH_STATE_LIGHT_ LN_RANGE_MAX
Light Lightness Range Max

enumerator MESH_STATE_LIGHT_CTL_LN
Light CTL Lightness

enumerator MESH_STATE_LIGHT_CTL_TEMP
Light CTL Temperature
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enumerator MESH_STATE_LIGHT CTL_DELTA_ UV
Light CTL Delta UV

enumerator MESH_STATE_LIGHT_CTL_TEMP_ DFLT
Light CTL Temperature Default

enumerator MESH_STATE_LIGHT_CTL_TEMP_RANGE
Light CTL Temperature Range

enumerator MESH_STATE_LIGHT_CTL_DELTA_UV_DFLT

Light CTL Delta UV Default

enumerator MESH_STATE_LIGHT_ HSL_LN
Light HSL Lightness

enumerator MESH_STATE_LIGHT_HSIL_HUE
Light HSL Hue

enumerator MESH_STATE_LIGHT_HSIL_SAT
Light HSL Saturation

enumerator MESH_STATE_LIGHT_HSL_TGT
Light HSL Target

enumerator MESH_STATE_LIGHT_HSL_DFLT
Light HSL Default (Lightness + Hue + Saturation)

enumerator MESH_STATE_LIGHT_HSL_DFLT_ LN
Light HSL Lightness Default

enumerator MESH_STATE_LIGHT_ HSI_DFLT_ HUE
Light HSL Hue Default

enumerator MESH_STATE_LIGHT_HSL_DFLT_ SAT
Light HSL Saturation Default

enumerator MESH_STATE_LIGHT_HSL_RANGE_HUE
Light HSL Hue Range

enumerator MESH_STATE_LIGHT_HSL_RANGE_SAT
Light HSL Saturation Range

enumerator MESH_STATE_LIGHT_XYL_LN
Light xyL Lightness

enumerator MESH_STATE_LIGHT_XYL_XY
Light xyL x and y

enumerator MESH_STATE_LIGHT_XYL_LN_TGT
Light xyL Lightness Target

3.1.

BLE API

183



Is_sdk

enumerator MESH_STATE_LIGHT_XYL_XY TGT
Light xyL x and y Target

enumerator MESH_STATE_LIGHT_XYL_ LN _DFLT
Light xyL Lightness Default

enumerator MESH_STATE_LIGHT_XYL_XY DFLT
Light xyL x and y Default

enumerator MESH_STATE_LIGHT_XYL_ XY RANGE
Light xyL x and y Range

enum lpn_rx window_factor

The Receive window factor values are used in the friend offer delay calculation.
Values:

enumerator LPN_RX_WINDOW_FACTOR_1

ReceiveWindowFactor 1

enumerator LPN_RX_WINDOW_FACTOR_1_5

ReceiveWindowFactor 1.5

enumerator LPN_RX_WINDOW_FACTOR_2

ReceiveWindowFactor 2

enumerator LPN_RX_WINDOW_FACTOR_2_5

ReceiveWindowFactor 2.5

enum lpn_rssi_factor

The contribution of the RSSI measured by the Friend node used in Friend Offer Delay calculations.
Values:

enumerator LPN_RSSI_FACTOR_1
RSSIFactor 1

enumerator LPN_RSSI_FACTOR_1_5
RSSIFactor 1.5

enumerator LPN_RSSI_FACTOR_2
RSSIFactor 2

enumerator LPN_RSSI_FACTOR_2_5
RSSIFactor 2.5

enum friend_node_min_queue_size_log
The minimum number of messages that the Friend node can store in its Friend Queue, the min queue size log field
is defiendd as log2(Nx).

Values:

184 Chapter 3. API Reference



Is_sdk

enumerator FRIEND_NODE_MIN_QUEUE_SIZE_LOG_PROHIB
Prohibited

enumerator FRIEND NODE_MIN QUEUE_SIZE_LOG_N2

At least 1 message is stored in the friend queue

enumerator FRIEND_NODE_MIN_QUEUE_SIZE_LOG_N4

At least 2 messages are stored in the friend queue

enumerator FRIEND_NODE_MIN QUEUE_SIZE_LOG_NS8

At least 3 messages are stored in the friend queue

enumerator FRIEND_NODE_MIN_QUEUE_SIZE_LOG_N16

At least 4 messages are stored in the friend queue

enumerator FRIEND_NODE_MIN_QUEUE_SIZE_LOG_N32

At least 5 messages are stored in the friend queue

enumerator FRIEND NODE_MIN QUEUE_SIZE_LOG_N64

At least 6 messages are stored in the friend queue

enumerator FRIEND_NODE_MIN_QUEUE_SIZE_LOG_N128

At least 7 messages are stored in the friend queue

Functions

struct mesh_prov_info __attribute__ ((packed))

void prf_1ls_sig_mesh_callback_init (void (*evt_cb)) enum mesh_evt_type, union

Is_sig_mesh_evt_u*
Initialization Event Callback of Sig mesh.

%% evt_cb -- Callback function to handle all sig mesh messages.

void dev_manager_prf_ls_sig mesh_add (uint8_t sec_lvl, struct Is_sig_mesh_cfg *cfg)

Add Sig mesh profile to dev manager.
BH
* sec_1vl -- No security
» cfg -- Node Suported Feature, struct Is_sig_mesh_cfg

void 1s_sig_mesh_init (struct mesh_model_info *param)

Initialization of Sig mesh.
24 param -- Register Model informatin ,struct mesh_model_info

void 1s_sig_mesh_platform_reset (void)

Node reset Operation.
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void set_prov_param (struct mesh_prov_info *param)

Set the prov parameter.
£ param -- struct mesh_prov_info

void set_prov_auth_info (struct mesh_prov_auth_info *param)

Set the prov auth parameter.
%% param -- struct mesh_prov_auth_info

void model_subscribe (uint8_tconst ModelHandle, uint16_tconst Addr)

Subscribe group address for model.
S8
* ModelHandle -- model local id
* Addr -- group address

void model_get_subscribe_1list (uint8_t ModelHandle, uint8_t *add_list, bool uuid_flag)

Get all subscript address from subscribe_list.
S8
* ModelHandle -- model local id
* add_list -- application list
* uuid_flag -- get uuid flag

uint16_t model_get_subscribe_listSize (uint8_t ModelHandle)

Get size from subscribe_list.
%% ModelHandle -- model local id
JRM| uintl16_t listSize

uintl6_t 1s_sig_mesh_get_primary_address (void)

Get primary address to Node.

R[] uint16_t

void model_send_info_handler (struct model_send_info *param)

User send message to other nodes by Vendor Client Model.
%% param --

void mesh_model_client_set_state_handler (struct model _cli_set state_info *param)
Set state to other nodes by Sig Client Model.

%% param --

void mesh_standard_model_publish_message_handler (struct model_cli_trans_info *param)

Publish message to other nodes by by Sig Client Model.

%% param --
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void mesh_vendor_model_publish_message_handler (struct vendor_model_publish_message

*msg)
Publish message to other nodes by by Vendor Client Model,but Cann’t set dest address.

Z¥( msg --

void TIMER_Set (uint8_t TimerID, uint32_t DelayMS)

Set mesh timer.
SH
* TimerID --
* DelayMs --

void TIMER_Cancel (uint8_t TimerID)

Delete mesh timer.
%% TimerID --

void SIGMESH_UnbindAll (void)

Clear all provisioned information, a node beacoms a device.

void stop_tx_unprov_beacon (void)

Device stop unprov beacon.

void start_tx_unprov_beacon (struct bcn_start_unprov_param *param)

Device start unprov beacon.
%% param -

void 1s_sig _mesh_con_set_scan_rsp_data (uint8_t *scan_rsp_data, uint8_t *scan_rsp_data_len)

Set_scan_rsp_data for genie mesh gatt.
S8
* scan_rsp_data --
* scan_rsp_data_len --

void start_1ls_sig_mesh_gatt (void)

Enable Gatt mesh function and Start connectable adv.

void stop_1ls_sig mesh_gatt (void)

Disable Gatt mesh function and Stop connectable adv.

void 1s_sig_mesh_proxy_adv_ctl (uint8_t enable)
Enable/Disable Proxy adv.

Z¥ enable --

void start_glp_handler (struct start_glp_info *param)

Enable lower power for genie mesh.

S8 param -- struct start_glp_info

3.1. BLE API 187



Is_sdk

void stop_glp_handler (void)

Disable lower power for genie mesh.

void start_1lpn_handler (struct start_Ipn_info *param)

Enable lower power for lpn.
%% param -

void stop_lpn_handler (void)

Disable lower power for Ipn.

void 1s_sig_mesh_disable (void)

Disable Sig mesh function.

void 1s_sig_mesh_enable (void)

Enable Sig mesh function.

void 1np_select_friend_handler (uintl6_t friend_addr)
Select friend node for LPN.

%% friend_addr --

void 1s_sig_mesh_auto_prov_handler (struct mesh_auto_prov_infoconst *param, boolconst

auto_prov_mesh_flag)
Enable Auto Provisioning process.

S
* param -- struct mesh_auto_prov_info
* auto_prov_mesh_flag -- Enable/Disable Flag

void report_provisioner_unicast_address_ind (uintl6_t unicast_address)

Report unicast_address of provisioner.
%% unicast_address --

void 1s_sig_mesh_set_proxy_con_interval (uintl6_t *interval_ms)

Set Connectable Adv interval for proxy node.
%% interval_ms --

void 1s_sig mesh_set_pb_gatt_con_interval (uintl6_t *interval_slot)

Set Connectable Adv interval for device.

%¥( interval_slot --
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Variables

uint8_t DevUuid[UUID_MESH_DEV_LEN]

device uuid
uuid of device

uint32_t UriHash
Supported URI-Hash types

URI-Hash information

uint16_t OobInfo

OOB information

uint§_t PubKeyOob
Supported public key types

uint8_t StaticOob
Supported Static OOB types

uint8_t OutOobSize

Maximum size in octets of Output OOB supported

uint8_t InOobSize

Maximum size in octets of Input OOB supported

uint16_t OutOobAction
Supported Output OOB Actions

uint16_t InOobAction
Supported Input OOB Actions

uint8_t Info

Bit field providing additional information

struct mesh_prov_auth_info __attribute_

uint8_t ModelHandle
Client Model local index

Model local index

uint8_t TxHandle

Message transmiter number

uint32_t MsgOpcode

Message opcode

uint16_t MsgLength
Message length

3.1. BLE API

189



Is_sdk

uint8_t msg[MAX_MESH_MODEL_MSG_BUFFER]

Message

uint8_t RxDelyMs

rx delay at least 10ms

uint16_t SleepIntvlMs

rx delay at least 10ms

uint8_t rx_window_factor

enum Ipn_rx_window_factor

uint§_tmin_queue_size_log

enum enum friend_node_min_queue_size_log

uint§_t rx_delay_ms

rx delay at least 10ms
uint16_t previous_addr

uint32_t poll_timeout_100ms

poll timeout at least 1s

uint32_t poll_intv_ms

poll interval

uint8_t app_key_1id
App Key local index

int8_t rssi

rssi of message

uint16_t source_addr

source_addr of message

uint8_t not_relayed

True if message have been received by an immediate peer;False, it can have been relayed.

uint32_t opcode

Operation code

uintl6_t rx_info_len

message length

uint§_t info[__ LSSIGMESH_EMPTY]

message

uint8_t elmt_idx

Element index

uint16_t state_id

State identifier, num mesh_state_idx
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uint32_t state

New state value or targeted state value depending on transition time
Provisioning state ,enum mesh_provisioning_result

uint32_t trans_time_ms

Transition time in milliseconds

uintl6_t status

Provisioning failed reason

uint§_t element_id

Element index

uint8_t model_1lid

Model local index

uint8_t vendor_model_role

Vendor Model Server or Client

uintl6_t sig_model_cfg_idx
Config Index for Sig Model

uint16_t vendor_model_cfg_idx
Config Index for Vendor Model

uint32_tmodel_id
Model Index

uint32_t period_ms

Publish period in milliseconds

uint16_t addr

Publication address

bool publish_flag
Enable Publish function

bool subs_flag

Enable Subscript function

uintl6_t unicast_addr

unicast address

uint8_t model_nb
Total registered Model

uintl6_t group_addr

Group address for publish and subscription

struct mesh_auto_prov_model_info model_info[MAX_MESH_MODEL_NB]

Maximum models in a node struct mesh_auto_prov_model_info
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uint8_t app_key[16]

uint§_t net_key[16]

bool UriHash_Present

Support or not

struct report_dev_provisioned_state_info

#include <lIs_sig_mesh.h> Device state information struct.

Public Members
uint_t proved_state
enum mesh_provisioned_state

uint§_t proving_success_state

enum mesh_provisioning_result

struct mesh_prov_info

#include <lIs_sig_mesh.h> Authentication values struct.

Public Members

uint8_t DevUuid[UUID_MESH_DEV_LEN]

device uuid

uint32_t UriHash
Supported URI-Hash types

uintl6_t OobInfo

OOB information

uint8_t PubKeyOob
Supported public key types

uint8_t StaticOob
Supported Static OOB types

uint8_t OutOobSize
Maximum size in octets of Output OOB supported

uint8_t InOobSize

Maximum size in octets of Input OOB supported

uint16_t OutOobAction
Supported Output OOB Actions

uint16_t InOobAction
Supported Input OOB Actions
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uint8_t Info
Bit field providing additional information

struct mesh_prov_auth_info

#include <lIs_sig_mesh.h> Authentication information struct.

Public Members
uint8_t Adopt
Accept pairing request, O reject

uint8_t AuthSize

authentication size

uint8_t AuthBuf fer[MESH_AUTH_DATA_LEN]

authentication value

struct report_mesh_attention_info

#include <lIs_sig_mesh.h> Attention state.

Public Members

uint8_t state

struct update_state_info

#include <lIs_sig_mesh.h> Report updated state struct.

Public Members
uint8_t upd_type
The state type of the update

uint8_t len

data lenght

uint§_t data[__ LSSIGMESH_EMPTY]
data

struct model_send_info

#include <lIs_sig_mesh.h> Send messages struct.
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Public Members

uint8_t ModelHandle
Client Model local index

uint8_t app_key_1id
App key local index

uintl6_t dest_addr

Destination address

uint32_t opcode

Message opcode

uintl6_t len

Message length

uint8_t info[MAX_MESH_MODEL_MSG_BUFFER]
Message

struct vendor_model_publish_message

#include <lIs_sig_mesh.h> Publish message struct -for Client Vendor model.

Public Members

uint8_t ModelHandle
Client Model local index

uint®_t TxHandle

Message transmiter number

uint32_t MsgOpcode

Message opcode

uint16_t MsgLength
Message length

uint8_t msg[MAX_MESH_MODEL_MSG_BUFFER]
Message

struct model_cli_set_state_info

#include <ls_sig_mesh.h> Set state message structure - for Client SIG model.
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Public Members

uint32_t state_1

statel

uint32_t state_2

statel

uintl6_t dest_addr

Destination address

uint16_t set_info

Set information

uint§_tmd1l_1lid
Client Model local index

uint8_t app_key_1id
App key local index

struct model_cli_trans_info

#include <ls_sig_mesh.h> Start transition to a new state message structure - for Client SIG model.

Public Members

uint32_t state_1
Model statel

uint32_t state_2
Model state2

uint32_t trans_time_ms

Transition time in milliseconds

uintl6_t trans_info

Transition information

uint16_t dest_addr

Destination address

uint16_t delay_ms

Delay in milliseconds

uint8_tmd1l_1id
Client Model local index

uint8_t app_key_1id
App key local index
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struct start_glp_info
#include <ls_sig_mesh.h> Request parameter structure - for genie lower power.

Public Members
uint8_t RxDelyMs
rx delay at least 10ms

uintl6_t SleepIntvlMs

rx delay at least 10ms

struct start_lpn_info

#include <ls_sig_mesh.h> Request parameter structure - for lower power node.

Public Members
uint8_t rx_window_factor
enum lpn_rx_window_factor

uint§_tmin_queue_size_log

enum enum friend_node_min_queue_size_log

uint8_t rx_delay_ms

rx delay at least 10ms
uint16_t previous_addr

uint32_t poll_timeout_100ms

poll timeout at least 1s

uint32_t poll_intv_ms

poll interval

struct lpn_offer_info

#include <Is_sig_mesh.h> Report friend node parameter structure - for lower power node.

Public Members
uintl6_t friend_addr
friend node unicast address

uint8_t friend_rx_window

friend node rx window

uint8_t friend_queue_size

friend queue size,enum friend_node_min_queue_size_log
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uint§_t friend_subs_list_size

friend subscription list size

int§_t friend_rssi

friend node rssi

struct lpn_status_info

#include <lIs_sig_mesh.h> Report friendship status structure - for lower power node.

Public Members
uintl6_t 1pn_status
Friendship status

uintl6_t friend_addr

friend node unicast_addr

struct model_rx_info

#include <Is_sig_mesh.h> Receive message structure from other nodes.

Public Members

uint8_t ModelHandle

Model local index

uint8_t app_key_1id
App Key local index

int8_trssi

rssi of message

uint16_t source_addr

source_addr of message

uint8_t not_relayed

True if message have been received by an immediate peer;False, it can have been relayed.

uint32_t opcode

Operation code

uintl6_t rx_info_len

message length

uint8_t info[__LSSIGMESH_EMPTY]

message

struct model_state_upd

#include <ls_sig_mesh.h> State update indication structure for SIG Model.
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Public Members
uint8_t elmt_idx
Element index

uintl6_t state_id

State identifier, num mesh_state_idx

uint32_t state

New state value or targeted state value depending on transition time

uint32_t trans_time_ms

Transition time in milliseconds

struct report_mesh_prov_result_info

#include <lIs_sig_mesh.h> Report provisioning state.

Public Members
uint8_t state
Provisioning state ,enum mesh_provisioning_result

uintl6_t status

Provisioning failed reason

struct report_mesh_timer_state_info

#include <ls_sig_mesh.h> Report mesh timer state.

Public Members
uint§_t timer_id
mesh timer index

uint®_t status

mesh timer status, enum mesh_timer_state

struct model_id_info

#include <Is_sig_mesh.h> Registered Model inforation structure for model.
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Public Members
uint8_t element_id
Element index

uint§_tmodel_1lid
Model local index

uint8_t vendor_model_role
Vendor Model Server or Client

uintl6_t sig_model_cfg_idx
Config Index for Sig Model

uintl6_t vendor_model_cfg_idx
Config Index for Vendor Model

uint32_t model_id
Model Index

struct mesh_model_info

#include <lIs_sig_mesh.h> Registered Model all informations structure for node.

Public Members
uint§_t nb_model
Total registered Model

uint8_t app_key_1lid
App key loacal index

struct model_id_info info[MAX_MESH_MODEL_NB]

Maximum models in a node struct model_id_info

struct mesh_publish_info_ind
#include <lIs_sig_mesh.h> Report new publication parameters for a model.

Public Members
uint§_tmodel_1lid
Model local index

uint32_t period_ms
Publish period in milliseconds

uintl6_t addr

Publication address
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struct mesh_auto_prov_model_info

#include <lIs_sig_mesh.h> Auto provisioning information for model.

Public Members
bool publish_flag
Enable Publish function

bool subs_flag
Enable Subscript function

uint32_t model_id
Model Index

struct mesh_auto_prov_info

#include <lIs_sig_mesh.h> Auto provisioning information for node.

Public Members
uintl6_t unicast_addr
unicast address

uint8_t model_nb
Total registered Model

uint16_t group_addr

Group address for publish and subscription

struct mesh_auto_prov_model_info model_info[MAX_MESH_MODEL_NB]

Maximum models in a node struct mesh_auto_prov_model_info
uint8_t app_key|[16]

uint8_t net_key[16]

union ls_sig _mesh_evt_u

#include <lIs_sig_mesh.h> Sig Mesh event union definition.

Public Members
struct report_dev_provisioned_state_info st_proved
Device state information, struct report_dev_provisioned_state_info

struct report_mesh_attention_info update_attention

Attention state,struct report_mesh_attention_info

struct report_mesh_prov_result_info prov_rslt_sate

Report provisioning state, struct report_mesh_prov_result_info
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struct model_rx_info rx_msg

Receive message structure from other nodes, struct model_rx_info

struct update_state_info update_state_param

Report updated state struct, struct update_state_info

struct report_mesh_timer_state_info mesh_timer_state

Report mesh timer state, struct report_mesh_timer_state_info

struct adv_report_evt adv_report

Report adv information, struct adv_report_evt

struct model_state_upd mdl_state_upd_ind

State update indication structure for SIG Model, struct model_state_upd

struct mesh_model_info sig_mdl_info

Registered Model all informations structure for node, struct mesh_model_info

struct mesh_publish_info_ind mesh_publish_info

Report new publication parameters for a model, struct mesh_publish_info_ind

struct mesh_auto_prov_info mesh_auto_prov_param

Auto provisioning information for node, struct mesh_auto_prov_info

struct lpn_offer_info 1pn_offer_info

Report friend node parameter structure - for lower power node, struct [pn_offer_info

struct Ilpn_status_info 1pn_status_info

Report friendship status structure - for lower power node, struct Ipn_status_info

struct 1ls_sig_mesh_cfg

#include <Is_sig_mesh.h> Sig Mesh initial parameter.

Public Members

uint32_t MeshFeatures

Features supported by nodes,enum mesh_feature

uint16_t MeshCompanyID
CompanylID supported by SIG

uint1l6_t MeshProID
Production ID

uint16_t MeshProVerID

Production Version ID

uint16_t MeshLocDesc

user-defined
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uint16_t NbAddrReplay

Number of relay node support for replay attrack

uint8_t NoCompDataPage

Page number of composition data

uint8_t FrdRxWindowMS
Rx Windows of friend node

uint8_t FrdQueueSize

QueueCache size of friend node

uint8_t FrdSubsListSize

Subscript List size of friend node

struct becn_start_unprov_param

#include <lIs_sig_mesh.h> Restart beacon parameter of device.

Public Members
uint8_t DevUuid[UUID_MESH_DEV_LEN]
uuid of device

uint16_t OobInfo

OOB information

uint32_t UriHash
URI-Hash information

bool UriHash_Present

Support or not

3.1.5 LSSIG_MESH_PROVISIONER API

Defines

CONNECT_IDX_INVALID

MESH_KEY_ LENGTH
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Enums

enum config_client_get_type

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

CONFIG_CLIENT_GET TYPE_BEACON
CONFIG_CLIENT GET_TYPE_DFLT_TTL
CONFIG_CLIENT GET_ TYPE_GATT_PROXY
CONFIG_CLIENT GET_TYPE_RELAY
CONFIG_CLIENT GET_TYPE_FRIEND
CONFIG_CLIENT GET_TYPE_HB_PUBLI
CONFIG_CLIENT_GET TYPE_HB_SUBS
CONFIG_CLIENT GET_TYPE_NET TRANSMIT
CONFIG_CLIENT GET_ TYPE_NET KEYS
CONFIG_CLIENT_GET TYPE_COMPO_DATA
CONFIG_CLIENT GET_ TYPE_LPN_POLLTIEOUT

CONFIG_CLIENT GET_TYPE_MAX

enum config_client_set_type

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

CONFIG_CLIENT SET_ TYPE_BEACON
CONFIG_CLIENT SET_TYPE_DFLT_TTL
CONFIG_CLIENT_SET TYPE_GATT_PROXY
CONFIG_CLIENT SET_TYPE_FRIEND
CONFIG_CLIENT SET TYPE_RESET
CONFIG_CLIENT_SET TYPE_NET_TX
CONFIG_CLIENT SET_TYPE_RELAY

CONFIG_CLIENT_ SET_TYPE_MAX

enum config_client_value_type

Values:

enumerator

enumerator

enumerator

enumerator

CONFIG_CLIENT GET VAL_TYPE_BEACON
CONFIG_CLIENT_GET VAL_TYPE_COMPO_DATA
CONFIG_CLIENT GET_VAL_TYPE_DFLT_TTL

CONFIG_CLIENT GET_VAL_TYPE_GATT_PROXY
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enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

Values:

CONFIG_CLIENT GET_ VAL_TYPE_RELAY
CONFIG_CLIENT GET_ VAL_TYPE_MDI,_ PUBLI
CONFIG_CLIENT GET_ VAL_TYPE_MDI_SUBS
CONFIG_CLIENT GET VAL _TYPE_MDI_SUBS_LIST
CONFIG_CLIENT GET VAL _TYPE_NETKEY
CONFIG_CLIENT GET VAL _TYPE_NETKEY LIST
CONFIG_CLIENT GET VAL_TYPE_APPKEY
CONFIG_CLIENT GET_ VAL_TYPE_APPKEY LIST
CONFIG_CLIENT GET VAL _TYPE_NODE_IDENTITY
CONFIG_CLIENT GET VAL_TYPE_MDI_APP
CONFIG_CLIENT GET_VAL_TYPE_MDI, APP_LIST
CONFIG_CLIENT GET VAL _TYPE_NODE_RESET
CONFIG_CLIENT GET_ VAL_TYPE_FRIEND
CONFIG_CLIENT_GET VAL_TYPE_PHASE
CONFIG_CLIENT GET VAL _TYPE_HB_PUBLI
CONFIG_CLIENT GET VAL_TYPE_HB_SUBS
CONFIG_CLIENT_GET VAL_TYPE_LPN_POLLTIMEOUT

CONFIG_CLIENT_GET VAL_TYPE_NET TX

enum config_client_net_action_type

CONFIG_CLIEN_ADD_NET KEY_ TYPE
CONFIG_CLIEN UPDATE_NET_KEY TYPE
CONFIG_CLIEN_DELETE_NET_TYPE
CONFIG_CLIEN_GET_NET KEY BOUND_APP_KEY
CONFIG_CLIEN_GET_NET_ KEY TYPE_NODE_ID
CONFIG_CLIEN_GET_NET_KEY TYPE_PHASE
CONFIG_CLIEN_SET_NET KEY TYPE_PHASE
CONFIG_CLIEN_SET_NET_KEY TYPE_NODE_ID

CONFIG_CLIEN_NET_KEY TYPE_MAX

enum config_client_app_action_type
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enumerator CONFIG_CLIENT ADD_APP_KEY_ TYPE
enumerator CONFIG_CLIENT UPDATE_APP_KEY TYPE
enumerator CONFIG_CLIENT DELETE_APP_KEY TYPE
enumerator CONFIG_CLIENT ACTIVE_APP_TYPE_MAX

enum config client_mdl_get_type

Values:

enumerator CONFIG_CLIENT MDL_GET TYPE_PUBLI
enumerator CONFIG_CLIENT MDI,_GET_TYPE_SUBS
enumerator CONFIG_CLIENT MDIL_GET_ TYPE_APP
enumerator CONFIG_CLIENT MDI_GET TYPE_MAX

enum config_client_mdl_subs_action_type

Values:

enumerator CONFIG_CLIENT MDL_SUBS_ACTION TYPE_ADD
enumerator CONFIG_CLIENT_ MDL_SUBS_ACTION_TYPE_DELETE
enumerator CONFIG_CLIENT_MDI_SUBS_ACTION_TYPE_OVERWRITE
enumerator CONFIG_CLIENT_ MDI,_SUBS_ACTION_TYPE DELETE_ALL
enumerator CONFIG_CLIENT_MDI_SUBS_ACTION_TYPE_MAX

enum config_client_mdl_app_action_type

Values:

enumerator CONFIG_CLIENT_MDL_APP_ACTION_TYPE_BIND
enumerator CONFIG_CLIENT MDI_APP_ACTION_TYPE_UNBIND
enumerator CONFIG_CLIENT_ MDL_APP_ACTION_TYPE_MAX

enum config_client_mdl_publi_set_type

Values:

enumerator CONFIG_CLIENT_ MDL_PUBLI_SET_TYPE_ADDR
enumerator CONFIG_CLIENT MDI, PUBLI_SET_TYPE_VADDR
enumerator CONFIG_CLIENT MDI,_PUBLI_SET_TYPE_ MAX

enum mesh_provisioner_evt_type

Values:
enumerator MESH_PROVER_GET_ PROV_AUTH_INFO
enumerator MESH_PROVER_KEY DEV_ADD_RSP_INFO

enumerator MESH_PROVER_KEY NET ADD_IND
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enumerator

enumerator

enumerator

enumerator

enumerator

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

Values:

enumerator

enumerator

enumerator

MESH_PROVER_KEY_ APP_ADD_IND
MESH_PROVER_HEALTH_MODEL_RSP_INFO
MESH_PROVER_SET_DEV_RSP_INFO

MESH_PROVER_IDENTIFY REQ IND_INFO

MESH_PROVER_EVT_MAX

enum mesh_provisioner_rx_ind_type

MESH_PROVER_ACTIVE_NODE_FOUND
MESH_PROVER_ACTIVE_NODE_GATT
MESH_PROVER_ACTIVE_NODE_STOPPED
MESH_PROVER_ACTIVE_PROXY_SVC
MESH_PROVER_ACTIVE_STATE
MESH_PROVER_CONFC_GET_BEACON_STATUS
MESH_PROVER_CONFC_GET_DEFAULT_TTI_STATUS
MESH_PROVER_CONFC_GET_GATT_PROXY_STATUS
MESH_PROVER_CONFC_GET_FRIEND_STATUS
MESH_PROVER_CONFC_MODEL_PUB_STATUS
MESH_PROVER_CONFC_MODEL_SUBS_STATUS
MESH_PROVER_CONFC_MODEL_APP_STATUS
MESH_PROVER_CONFC_COMP_DATA_PAGEO
MESH_PROVER_CONFC_COMP_DATA_PAGEO_ELEMENT
MESH_PROVER_CONFC_APP_KEY_ STATUS
MESH_PROVER_CONFC_NET_TX_STATUS

MESH_PROVER_RX_IND_MAX

enum prover_provisioning_state

PROVISIONING_STARTED
PROVISIONING_SUCCEED

PROVISIONING_FAILED

Chapter 3

. APl Reference



Is_sdk

Functions
struct prover_active_state_info __attribute__ ((packed))
void prf_1ls_sig_mesh_provisioner_callback_init (void (*evt_cb)) enum

mesh_provisioner_evt_type, union

Is_sig_mesh_provisioner_evt_u*
, void (*rx_ind_handle)enum mesh_provisioner_rx_ind_type, union Is_sig_mesh_provisioner_rx_info_u*

ZH
* evt_cb --
* rx_ind_handle --

void 1s_sig _mesh_add_uuid_unicast_addr (const uintl6_t wunicast_addr, const uint8_t
*dev_uuid)

S8
* unicast_addr --
* dev_uuid --
void 1s_sig_mesh_provisioner_init (uintl6_tconst unicast_addr)
%% unicast_addr -- provisioner unicast address
void 1s_sig_mesh_provisioner_add_net_key (const uintl6_tnetkey_id, const uint8_t *ner_key)
S8
* netkey_id--
* net_key --
void 1s_sig_mesh_provisioner_use_new_net_key (const uint8_t netkey_id)
%% netkey_id --

void 1s_sig_mesh_provisioner_update_net_key (const uint8_t netkey id, const uint8_t

*net_key)
S8
* netkey_id--
* net_key --
void 1s_sig_mesh_provisioner_revoke_old_net_key (const uint8_t netkey_id)
%4 netkey_id --
void 1s_sig _mesh_provisioner_delete_net_key (const uint8_t netkey_id)

%% netkey_id --
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void 1s_sig_mesh_provisioner_add_app_key (const uint8_t netkey_id, const uint8_t appkey_id,
const uint8_t *app_key)
S8

* netkey_id--
* appkey_id --
* app_key --

void 1s_sig mesh_provisioner_update_app_key (const uint8_t netkey_id, const uint8_t app-

key_id, const uint8_t *app_key)
S
* netkey_id--
* appkey_id --
* app_key -

void 1s_sig_mesh_provisioner_delete_app_key (const uint8_t netkey_id, const uint8_t app-
key_id)
S8

* netkey_id--
* appkey_id --
void 1s_sig_mesh_provisioner_scan (uintl6_t fimeout)
%% timeout --

void 1s_sig_mesh_provisioner_invite (const uint8_t conidx, const uint8_t *dev_uuid, const

uintl16_t unicast_addr, const uint8_t attention_dur_s)
S
* conidx --
* dev_uuid --
* unicast_address --
* attention_dur_s --
void 1s_sig_mesh_provisioner_stop (void)
void app_mesh_prover_set_prov_auth_info (struct mesh_prov_auth_info *param)
%% param --

void 1s_sig _mesh_identify_c£m (bool accept, uint8_t netkey_lid, vint8_t algo, uint8_t pub_key, uint8_t
auth_method, vint8 _t auth_action, uint8_t auth_size)

S

* accept --
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* netkey_1lid--
* unicast_addr --
* algo --
* pub_key --
* auth_method --
* auth_action --
* auth_size --
void 1s_sig_mesh_prover_config_reg_model (uintl6_t primary_addr)
%% primary_addr --

void 1s_sig_mesh_prover_config_set_dev (uint8_t dev_key_lid, uint8_t net_key_lid, uintl6_t pri-
mary_addr)
S8

* dev_key_1id--
* net_key_1lid--
* primary_addr --

void 1s_sig _mesh_prover_config client_active_netkey (uint8_t act_netkey_type, uintl6_t
net_key_id, const uint8_t *data,
uint8_t data_len)
S8

* act_netkey_type --
* net_key_id--

* data --

* data_len --

void 1s_sig_mesh_prover_config_client_active_appkey (uint8_t act_appkey_type, uintl6_t
net_key_id, uintl6_t app_key_id,
const uint8_t *appkey)

* act_appkey_type --
* net_key_id--

* app_key_id--

* appkey --

void 1s_sig_mesh_prover_config_client_get_model (uint8_t ger_model_type, uintl6_t ele-

ment_address, uint32_t model_id)
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B

* get_model_type --
* element_address --

* model_id --

void 1s_sig_mesh_prover_config_client_act_model_subscript (uint8_t

model_subscript_act_type --

element_address --
model_id --
address_type --
length --

address_uuid --

model_subscript_act_type,

uintl6_t element_address,
uint32_t model_id, bool
address_type, uint16_t
length, const uint8_t

*address_uuid)

void 1s_sig _mesh_prover_config client_set_model_publication (uint8_t addr_type,

addr_type --
element_addr --
appkey_id --
cred_flag--
pub_ttl --

pub_period --

uintl6_t element_addr,
uintl6_t appkey_id,
bool cred_flag,
uint8_t pub_ttl,
uint8_t pub_period,
uint8_t retx_cnt, uint8_t
retx_intv_slots, uint32_t
mdl_id, uint16_t length,

const uint8_t *val)
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* retx_cnt --

* retx_intv_slots --
e mdl_id--

* length --

* val --

void 1s_sig_mesh_prover_config client_act_model_app (uint8_t mdl_app_act_type, uint16_t
element_addr, uintl6_t appkey_id,
uint32_t mdl_id)

* mdl_app_act_type --
* element_addr --

* appkey_id --

e mdl_id --

void 1s_sig_mesh_prover_config_client_set (uint8_t set type, uint8_t value, uint8_t tx_cnt,
uint8_t intv_slots)

SH
* set_type --
* value --
* tx_cnt --
* intv_slots --

void 1s_sig_mesh_prover_config_client_get (uint8_t get_type, uintl6_t value)

S
* get_type --
* value --
void 1s_sig_mesh_prover_config client_set_heartbeat_publication (uintl6_t dst,
uint16_t cnt,
uintl6_t pe-
riod_s, uint8_t
#l, uintl6_t fea-
tures, uint16_t
nekkey_id)
S8
* dst --
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* cnt --

* period_s --
* ttl--

* features --
* nekkey_id --

void 1s_sig _mesh_prover_config client_set_heartbeat_subscription (uintl6_t src,
uintl6_t dst,
uintl6_t pe-
riod_s)

SH
* src--
* dst --
* period_s --

void 1s_sig_mesh_prover_health_client_get (uintl6_t address, uint8_t appkey_lid, uint8_t
get_type, uint16_t company_id)
S8

* address --

* appkey_1lid--
* get_type --

* company_id --

void 1s_sig_mesh_prover_health_client_set (uintl6_t address, uint8_t appkey_ lid, uint8_t
set_type, uint8_t set_cfg, uint8_t val)

S8
* address --
* appkey_1lid--
* set_type --
* set_cfg--
* val --

void 1s_sig_mesh_prover_health_client_act_fault (uintl6_t address, uint8_t appkey_lid,
uint8_t act_type, uint8_t act_cfg, uint8_t
test_id, uint16_t company_id)

ZH

* address --
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void 1s_sig _mesh_prover_health_client_reg model (void)

Variables

enum config_client_get_type __ attribute___

uint8_t state

uintl6_t status

appkey_1lid --
act_type --
act_cfg--
test_id--

company_id --

uint16_t unicast_addr

uint§_t dev_nb_elt

uint16_t dev_algorithms

uint8_t dev_pub_key_type

uint§_t dev_static_oob_type

uint§_t dev_out_oob_size

uint16_t dev_out_oob_action

uint§_t dev_in_oob_size

uintl6_t dev_in_oob_action

uint16_t loc_desc

uint§_t number_sig_models

uint§_t number_vendor_models

uint32_tmodel_info[_ LSSIGMESH_EMPTY]

uint§_t active_status

uintl6_t net_key_id

uintl6_t app_key_id

uintl6_t element_addr

uint32_tmodel_id

uintl6_t value
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uintl6_t publish_addr

bool cred_flag

uint8_t publish_ttl

uint32_t publish_period_ms

uint§_t publish_retx_cont

uint8_t publish_retx_intv_step_solution

struct prover_node_scan_info

Public Members

uint32_turi_hash

uint16_t oob_info

int8_t rssi

uint8_t dev_uuid[UUID_MESH_DEV_LEN]

struct prover_active_state_info

Public Members

uint8_t state
uintl6_t status
uintl6_t unicast_addr

struct prover_add_dev_key_rsp_info

Public Members

uint§_t dev_key_1id

struct prover_add_net_key_ind_info

Public Members

uint8_t net_key_1lid

struct prover_add_app_key_ind_info
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Public Members

uint8_t app_key_1id

struct prover_health_client_model_rsp_info

Public Members

uint§_tmdl_1lid

struct prover_identify req_ind_info

Public Members

uint§_t dev_nb_elt

uint16_t dev_algorithms
uint8_t dev_pub_key_type
uint§_t dev_static_oob_type
uint8_t dev_out_oob_size
uintl6_t dev_out_oob_action
uint§_tdev_in_oob_size
uintl6_tdev_in_oob_action

struct prover_confc_get_compo_data_ind_info

Public Members

uintl6_t unicast_addr
uint16_t company_id

uint16_t product_id

uintl6_t version_id
uintl6_tmin_num_replay
uint16_t support_features
uint§_t dev_nb_elements

struct prover_confc_get_compo_data_element_ind_info
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Public Members

uintl6_t unicast_addr

uintl6_t loc_desc

uint§_t number_sig_models

uint§_t number_ vendor_models

uint32_t model_info[__LSSIGMESH_EMPTY]

struct prover_confc_get_default_ttl_ind_info

Public Members

uintl6_t unicast_addr
uint8_t default_ttl

struct prover_confc_get_app_key_status_ind_info

Public Members

uintl6_t unicast_addr
uint§_t active_status
uintl6_t net_key_id
uintl6_t app_key_id

struct prover_confc_model_subs_app_status_ind_info

Public Members

uintl6_t unicast_addr
uint®_t status

uintl6_t element_addr
uint32_tmodel_id
uint16_t value

struct prover_confc_model_pubs_status_ind_info
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Public Members

uintl6_t unicast_addr
uint®_t status

uint16_t element_addr
uint16_t publish_addr
uintl6_t app_key_id

bool cred_flag

uint§_t publish_ttl

uint32_t publish_period_ms
uint§_t publish_retx_cont
uint8_t publish_retx_intv_step_solution
uint32_t model_id

union ls_sig_mesh_provisioner_evt_u

Public Members

struct prover_add_dev_key_rsp_info prover_node_add_dev_key_rsp_info
struct prover_health_client_model_rsp_info prover_node_health_model_rsp_info
struct prover_add_net_key_ind_info prover_node_add_net_key_ind_info
struct prover_add_app_key_ind_info prover_node_add_app_key_ind_info
struct prover_identify_req_ind_info prover_identify_req ind_info

union ls_sig_mesh_provisioner_rx_info_u

Public Members

struct prover_active_state_info prover_node_state_info

struct prover_node_scan_info prover_node_scan_info

struct prover_confc_get_compo_data_ind_info confc_get_compo_data_info

struct prover_confc_get_compo_data_element_ind_info confc_get_compo_data_element_info
struct prover_confc_get_default_tfl_ind_info confc_get_default_ttl_info

struct prover_confc_get_app_key_status_ind_info confc_get_app_key_status_info

struct prover_confc_model_subs_app_status_ind_info confc_model_subs_app_status_info
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struct prover_confc_model_pubs_status_ind_info confc_model_pubs_status_info

3.2 PERIPHERAL API

3.2.1 SPI FLASH API

Defines
FLASH_PAGE_SIZE
Flash Page Size.

FLASH_SECTOR_SIZE
Flash Sector Size.

STATUS_REG1_SUS1_MASK
Status Register 1 SUS1 Mask.

STATUS_REG1_SUS2_MASK
Status Register 1 SUS2 Mask.

Functions

void spi_flash_dual_mode_set (bool dual)
bool spi_flash_dual_mode_get (void)

void spi_flash_xip_status_set (bool xip)

Set the status variable indicating whether the Flash is in XIP mode.

void spi_flash_writing_status_set (bool writing)

Set the status variable indicating whether the Flash is programming or erasing.

void spi_flash_drv_var_init (bool xip, bool writing)

Initialize variables of the SPI Flash driver.

void spi_flash_init (void)
Initialize SPI Flash driver.

void spi_flash_xip_start (void)
Enter SPI Flash XIP mode.

void spi_flash_xip_stop (void)
Exit SPI Flash XIP mode.

void spi_flash_read_status_register_0 (uint8_t *status_reg_0)

Read Status Register 0.

%% status_reg_0 -- [out]
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void spi_flash_read_status_register_1 (uint8_t *status_reg_1I)

Read Status Register 1.
%% status_reg_1 -- [out]

bool spi_flash_write_in_process (void)
Check WIP Status.

& [n] WIP status

void spi_flash_write_status_register (uintl6_t statnus)

Write Status Register.
%4 status -- [in] The value to write to Status Register
void spi_flash_dual_page_program (uint32_t offset, uint8_t *data, uint16_t length)

void spi_flash_quad_page_program (uint32_t offset, uint8_t *data, vint16_t length)
Quad Page Program.

S
* offset -- [in] Offset to FLASH_BASE_ADDR
* data -- [in] The pointer of the data to program into Flash
* length -- [in] Data length in bytes, must be less than or equal to FLASH_PAGE_SIZE

void spi_flash_page_program (uint32_t offset, uint8_t *data, uint16_t length)

Page Program.
B8
» offset -- [in] Offset to FLASH_BASE_ADDR
* data -- [in] The pointer of the data to program into Flash
* length -- [in] Data length in bytes, must be less than or equal to FLASH_PAGE_SIZE

void spi_flash_page_erase (uint32_t offset)

Page Erase.
%% offset -- [in] Offset to FLASH_BASE_ADDR

void spi_flash_sector_erase (uint32_t offser)

Sector Erase.
%% offset -- [in] Offset to FLASH_BASE_ADDR

void spi_flash_chip_erase (void)
Chip Erase.

void spi_flash_multi_io_read (uint32_t offset, uint8_t *data, uint16_t length)

void spi_flash_dual_io_read (uint32_t offset, uint8_t *data, vint16_t length)
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void spi_flash_quad_io_read (uint32_t offset, uint8_t *data, uint16_t length)
Quad IO Read.

e
» offset -- [in] Offset to FLASH_BASE_ADDR
* data -- [out] The pointer of the data buffer
* length -- [in] Data length in bytes

void spi_flash_fast_read (uint32_t offser, uint8_t *data, nint16_t length)
Fast Read.

S8
» offset -- [in] Offset to FLASH_BASE_ADDR
* data -- [out] The pointer of the data buffer
* length -- [in] Data length in bytes

void spi_flash_deep_power_down (void)

Deep Power Down.

void spi_flash_release_from_deep_power_down (void)

Release From Deep Power Down.

void spi_flash_read_id (uint8_t jedec_id[3])
Read ID.

%% jedec_id -- [out] The buffer for JEDEC ID

void spi_flash_read_unique_id (uint8_t unique_serial_id[16])
Read Unique ID.

%% unique_serial_id -- [out] The buffer for unique serial ID

void spi_flash_erase_security_area (uint8_t idx)

Erase Security Area.
%4 idx -- [in] The index of security area

void spi_flash_program_security_area (uint8_t idx, uintl6_t addr, vint8_t *data, vint16_t length)

Program Security Area.
S8
e idx -- [in] The index of security area
* addr -- [in] The address of security area
* data -- [in] The pointer of the data to program into security area

* length -- [in] Data length in bytes, must be less than or equal to the size of one security area
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void spi_flash_read_security_area (uint8_t idx, uint16_t addr, vint8_t *data, vint16_t length)

Read Security Area.
e
* idx -- [in] The index of security area
* addr -- [in] The address of security area
* data -- [out] The pointer of the data buffer
* length -- [in] Data length in bytes

void spi_flash_software_reset (void)

Software Reset.

void spi_flash_ge_status_read_and_set (void)
Check and Set Quad Enable Status.

void spi_flash_prog_erase_suspend (void)

Suspend Program or Erase Operation.

void spi_flash_prog_erase_resume (void)

Resume Program or Erase Operation.

bool spi_flash_writing busy (void)
Check if Flash is writing.

iR [1] Programming or Erasing status

bool spi_flash_xip_status_get (void)
Check if Flash is in XIP mode.

Al XIP status

3.2.2 GPIO API

Defines
PAOO
GPIOAOQO selected

PAO1
GPIOAO1 selected

PAO2
GPIOAO2 selected

PAO3
GPIOAO3 selected

3.2. PERIPHERAL API

221



Is_sdk

PAO4
GPIOAO04 selected

PAOS
GPIOAOS selected

PAOG6
GPIOAOG6 selected

PAO7
GPIOAO7 selected

PAOS
GPIOAOS selected

PAO9
GPIOAOQ9 selected

PAl1l0
GPIOA10 selected

PAll
GPIOA11 selected

PAl12
GPIOA12 selected

PAl3
GPIOA13 selected

PAl4
GPIOA14 selected

PAlS5
GPIOA15 selected

PB0OO
GPIOBOO selected

PBO1
GPIOBO1 selected

PB02
GPIOBO02 selected

PBO3
GPIOBO3 selected

PB0O4
GPIOB04 selected
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PBO5
GPIOBOS selected

PB0O6
GPIOBO6 selected

PBO7
GPIOBO07 selected

PB08
GPIOBOS selected

PB0O9
GPIOBO09 selected

PB10
GPIOB10 selected

PB11
GPIOBI11 selected

PB12
GPIOB12 selected

PB13
GPIOB13 selected

PB14
GPIOB14 selected

PB15
GPIOBI1S5 selected

PCOO
GPIOCO0O0 selected

PCO1
GPIOCO1 selected

PCO02
GPIOCO02 selected

PCO3
GPIOCO03 selected

PC04
GPIOCO04 selected

PCO5
GPIOCO5 selected
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PCO06
GPIOCO06 selected

PCO7
GPIOCO07 selected

PCO8
GPIOCOS selected

PCO9
GPIOCO09 selected

PC10
GPIOC10 selected

PC1l1
GPIOC11 selected

PC12
GPIOC12 selected

PC13
GPIOC13 selected

PC14
GPIOC14 selected

PC15
GPIOC15 selected

PDOO
GPIODOO selected

PDO1
GPIODO1 selected

PD02
GPIODO2 selected

PDO03
GPIODO3 selected

PD04
GPIOD04 selected

PDO5
GPIODOS selected

PDO6
GPIODO6 selected
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PDO7
GPIODO7 selected

PDOS8
GPIODOS selected

PDO09
GPIODO09 selected

PD10
GPIODI10 selected

PD11
GPIOD11 selected

PD12
GPIOD12 selected

PD13
GPIOD13 selected

PD14
GPIOD14 selected

PD15
GPIOD15 selected

Enums

enum io_pull_type_t

IO pull type.

Values:

enumerator IO_PULL_DISABLE
enumerator IO_PULL_UP

enumerator IO_PULL_DOWN

enum exti_edge_t

Values:

enumerator INT_EDGE_FALLING

enumerator INT_EDGE_RISING
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Functions
void io_init (void)
GPIO Init.

void io_cfg_output (uint8_t pin)
GPIO config output.

%%, pin -- Specific GPIO pin

void io_cfg_opendrain (uint8_t pin)

GPIO config open drain output mode.
%% pin -- Specific GPIO pin

void io_cfg_pushpull (uint8_t pin)
GPIO config pushpull output mode.

%L pin -- Specific GPIO pin

void io_cfg_input (uint8_t pin)

GPIO config input.
%4 pin -- Specific GPIO pin

void io_cfg_disable (uint8_t pin)
GPIO input disable.

%% pin -- Specific GPIO pin

void io_write_pin (uint8_t pin, uint8_t val)

GPIO config output.
* pin -- Specific GPIO pin
* val -- GPIO level status 0 means low level 1 means high level

void io_set_pin (uint8_t pin)
set GPIO high level

%% pin -- Specific GPIO pin

void io_clr_pin (uint8_t pin)
set GPIO low level

%%, pin -- Specific GPIO pin

void io_toggle_pin (uint8_t pin)
toggle GPIO

%%, pin -- Specific GPIO pin
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uint8_t io_get_output_val (uint8_t pin)
get GPIO output level

%% pin -- Specific GPIO pin
&1 GPIO -- output level 0 means low level 1 means high level

uint8_t io_read_pin (uint8_t pin)

get GPIO input level
%%, pin -- Specific GPIO pin
&[] GPIO -- output level 0 means low level 1 means high level

void io_pull_write (uint8_t pin, io_pull_type_t pull)
set GPIO pullup or pulldwon or nullpull

BH
* pin -- Specific GPIO pin
* pull -- Configure the GPIO pull up and down ,This parameter can be a value of io_pull_type_t

io_pull_type_t io_pull_read (uint8_t pin)
read GPIO pull states

%%; pin -- Specific GPIO pin
&[] GPIO -- pullup and pulldown state This parameter can be a value of io_pull_type_t

void io_ext_intrp_enable (uint8_t pin)

GPIO external interrupt enable.
%L pin -- Specific GPIO pin

void io_ext_intrp_disable (uint8_t pin)
GPIO external interrupt disable.

%% pin -- Specific GPIO pin

void io_exti_config (uint8_t pin, exti_edge_t edge)

Sets the trigger edge for IO interrupt.
S
* pin -- Specific GPIO pin
* edge -- edges for 10 interrupts

void io_exti_enable (uint8_t pin, bool enable)

GPIO external interrupt enable or disable.

S

* pin -- Specific GPIO pin
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* enable --

void io_exti_callback (uint8_t pin)

GPIO external interrupt callback.
%%, pin -- specific GPIO pin

void set_gpio_mode (gpio_pin_t *pin)
Set GPIO mode.

%%, pin -- specific GPIO pin

void spi_flash_io_init (void)

Init IO for SPI Flash (CS CLK DQO DQI)

void spi_flash_io_deinit (void)
Delnit SPI Flash IO.

voidgspi_flash_io_init (void)

Init IO for QSPI Flash (CS CLK DQO DQ1 DQ2 DQ3)

void gspi_flash_io_deinit (void)
Delnit QSPI Flash 10.

void ssi_clk_io_init (uint8_t clk)

GPIO initilization.
%% clk -- Specific GPIO pin

void ssi_nssO0_io_init (uint8_t nss0)

GPIO initilization as ssi nss0.
%% nssO0 -- Specific GPIO pin

void ssi_nssl_io_init (uint8_t nss/)

Set pin mux function to ssi nss1.
%% nssl -- Specific GPIO pin

void ssi_dq0_io_init (uint8_t dg0)
config GPIO to ssi dq0

%%k dqO -- Specific GPIO pin

void ssi_dql_io_init (uint8_t dgl)

Set pin mux function to ssi dql.
%%, dql -- Specific GPIO pin

void ssi_dq2_io_init (uint8_t dg2)

Set pin mux function to ssi dq2.

%% dgq2 -- Specific GPIO pin
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void ssi_dqg3_io_init (uint8_t dg3)

Set pin mux function to ssi dq3.
%% dg3 -- Specific GPIO pin

void spi2_clk_io_init (uint8_t clk)

Set pin mux function to spi2 clk.
%% clk -- Specific GPIO pin

void spi2_nss_io_init (uint8_t nss)

Set pin mux function to spi2 nss.
%4 nss -- Specific GPIO pin

void spi2_mosi_io_init (uint8_t mosi)

Set pin mux function to spi2 mosi.
%4 mosi -- Specific GPIO pin

void spi2_miso_io_init (uint8_t miso)

Set pin mux function to spi2 mosi.
%% miso -- Specific GPIO pin

void spi2_clk_io_deinit (void)

clear pin mux function of spi2_clk

void spi2_nss_io_deinit (void)

clear pin mux functions of spi2_nss

void spi2_mosi_io_deinit (void)

clear pin mux function of spi2_mosi

void spi2_miso_io_deinit (void)

clear pin mux function of spi2_miso

void iicl_io_init (uint8_t scl, uint8_t sda)

Set pin mux function as iicl_io_init.
S8
* scl -- Specific GPIO pin
* sda -- Specific GPIO pin

void iicl_io_deinit (void)

clean pin mux function of iicl

void iic2_io_init (uint8_t scl, uint8_t sda)

Set pin mux function as iic2_io_init.

SH
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* scl -- Specific GPIO pin
* sda -- Specific GPIO pin

void iic2_io_deinit (void)

clean pin mux function of iic2

void uartl_io_init (uint8_t txd, uint8_t rxd)

Set pin mux function to uartl (config of gpio)
SH
* txd -- Specific GPIO pin
* rxd -- Specific GPIO pin

void uartl_io_deinit (void)

clear pin mux function of uartl]

void uartl_7816_io_init (uint8_t xd, uint8_t ck)

Set pin mux function to uartl_7816.
S8
* txd -- Specific GPIO pin
* ck -- Specific GPIO pin

void uartl_7816_io_deinit (void)

clear pin mux function of uartl_7816

void uart2_io_init (uint8_t xd, uint8_t rxd)

Set pin mux function to uvart2.
S8
* txd -- Specific GPIO pin
* rxd -- Specific GPIO pin

void uart2_io_deinit (void)

clear pin mux function of uart2

void uart3_io_init (uint8_t txd, uint8_t rxd)

Set pin mux function to uvart3.
BH
* txd -- Specific GPIO pin
* rxd -- Specific GPIO pin

void uart3_io_deinit (void)

clear pin mux function of uart3
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void adtiml_chl_io_init (uint8_t pin, bool output, uint8_t default_val)

Set pin mux function to adtim1.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void adtiml_chl_io_deinit (void)

clear mux function of pin adtim1

void adtiml_ch2_io_init (uint8_t pin, bool output, uint8_t default_val)

Set mux function of pin adtmil of channel 2.
BH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void adtiml_ch2_io_deinit (void)

clear mux function of pin adtim1

void adtiml_ch3_io_init (uint8_t pin, bool output, uint8_t default_val)

Set mux function of pin adtmil of channel 3.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void adtiml_ch3_io_deinit (void)

Set pin mux function.

void adtiml_ch4_io_init (uint8_t pin, bool output, uint8_t default_val)

Set mux function of pin adtmil of channel 4.
BH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void adtiml_ch4_io_deinit (void)

clear mux function of pin adtim1 of channel 4
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void adtiml_chln_io_init (uint8_t pin)

Set mux function of pin adtim1 of chln as input and output.
%% pin -- Specific GPIO pin

void adtiml_chln_io_deinit (void)

clear mux function of pin adtim!1 of chln

void adtiml_ch2n_io_init (uint8_t pin)

Set mux function of pin adtim1 of ch2n.
%% pin -- Specific GPIO pin

void adtiml_ch2n_io_deinit (void)

clear mux function of pin adtim1 of ch2n

void adtiml_ch3n_io_init (uint8_t pin)

Set mux function of pin adtim]1 of ch3n.
%% pin -- Specific GPIO pin

void adtiml_ch3n_io_deinit (void)

clear mux function of pin adtim!1 of ch3n

void adtiml_etr_io_init (uint8_t pin)

Set mux function of pin adtim] of etr.
%% pin -- Specific GPIO pin

void adtiml_etr_io_deinit (void)

clear mux function of pin adtim1 of etr

void adtiml_bk_io_init (uint8_t pin)

configure gpio pin as adtim1_bk
%% pin -- Specific GPIO pin

void adtiml_bk_io_deinit (void)

clear mux function of pin adtim1_bk

void gptimal_chl_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 1.
BH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimal_chl_io_deinit (void)

clear mux function of pin gptimal of channel 1
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void gptimal_ch2_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 2.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimal_ch2_io_deinit (void)

clear mux function of pin gptimal of channel 2

void gptimal_ch3_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 3.
BH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimal_ch3_io_deinit (void)

clear mux function of pin gptimal of channel 3

void gptimal_ch4_io_init (uint8_t pin, bool output, vint8_t default_val)

Set mux function of pin gptimal of channel 4.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimal_ch4_io_deinit (void)

clear mux function of pin gptimal of channel 4

void gptimal_etr_io_init (uint8_t pin)

Set mux function of pin gptimal of channel etr.
%% pin -- Specific GPIO pin

void gptimal_etr_ io_deinit (void)

clear mux function of pin gptimal of etr

void gptimbl_chl_io_init (uint8_t pin, bool output, vint8_t default_val)

Set mux function of pin gptimal of channel 1.

ZH

* pin -- Specific GPIO pin
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* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimbl_chl_io_deinit (void)

clear mux function of pin gptimb1 of channel 1

void gptimbl_ch2_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 2.
SH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimbl_ch2_io_deinit (void)

clear mux function of pin gptimb1 of channel 2

void gptimbl_ch3_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 3.
B
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimbl_ch3_io_deinit (void)

clear mux function of pin gptimb1 of channel 3

void gptimbl_ch4_io_init (uint8_t pin, bool output, vint8_t default val)

Set mux function of pin gptimal of channel 4.
SH
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimbl_ch4_io_deinit (void)

clear mux function of pin gptimb1 of channel 4

void gptimbl_etr_io_init (uint8_t pin)

Set mux function of pin gptimbl1 of etr.
%% pin -- Specific GPIO pin

void gptimbl_etr_ io_deinit (void)

clear mux function of pin gptimbl of etr
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void gptimel_chl_io_init (uint8_t pin, bool output, vint8_t default_val)

Set mux function of pin gptimal of channel 1.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimel_chl_io_deinit (void)

clear mux function of pin gptimc1 of channel 1

void gptimecl_chln_io_init (uint8_t pin)

Set mux function of pin gptimcl of channel 1.
%%, pin -- Specific GPIO pin

void gptimecl_chln_io_deinit (void)

clear mux function of pin gptimcl of channel 1

void gptimel_ch2_io_init (uint8_t pin, bool output, vint8_t default_val)

Set mux function of pin gptimc1 of channel 2.
B8
* pin -- Specific GPIO pin
* output -- config pin output status
* default_val -- config pin output high level or low level

void gptimecl_ch2_io_deinit (void)

clear mux function of pin gptimc1 of channel 2

void gptimecl_bk_io_init (uint8_t pin)

Set mux function of pin gptimc1 of bk.
%% pin -- Specific GPIO pin

void gptimecl_bk_io_deinit (void)

clear mux function of pin gptimc1 of bk

void adel2b_in0_io_init (void)

Set mux function of pin gadc12b of in0.

void ade12b_in0_io_deinit (void)
clear mux function of pin gadc12b of in0
void adel2b_inl_io_init (void)

Set mux function of pin adc12b of inl.

3.2. PERIPHERAL API

235



Is_sdk

void adel2b_inl_io_deinit (void)

clear mux function of pin adc12b of inl

void adel2b_in2_jio_init (void)

Set mux function of pin adc12b of in2.

void adel2b_in2_io_deinit (void)

clear mux function of pin adc12b of in2

void adel2b_in3_jio_init (void)

Set mux function of pin adc12b of in3.

void adel2b_in3_io_deinit (void)

clear mux function of pin adc12b of in3

void adel2b_ind_io_init (void)

Set mux function of pin adc12b of in4.

void adec12b_in4_io_deinit (void)

clear mux function of pin adc12b of in4

void adel2b_in5_io_init (void)

Set mux function of pin adc12b of in5.

void adecl12b_in5_io_deinit (void)

clear mux function of pin adc12b of in5

void adel2b_in6_io_init (void)

Set mux function of pin adc12b of in6.

void adel2b_in6_io_deinit (void)

clear mux function of pin adc12b of in6

void adel2b_in7_io_init (void)

Set mux function of pin adc12b of in7.

void adel2b_in7_io_deinit (void)

clear mux function of pin adc12b of in7

void adec12b_in8_io_init (void)

Set mux function of pin adc12b of in8.

void adel2b_in8_io_deinit (void)

clear mux function of pin adc12b of in8

void pdm_clk_io_init (uint8_t pin)
configure gpio pin as pdm_clk

%% pin -- Specific GPIO pin

void pdm_clk_io_deinit (void)
clear gpio of pdm_clk
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void pdm_data0_io_init (uint8_t pin)
configure gpio of pdm_data0

%% pin -- Specific GPIO pin

void pdm_dataO_io_deinit (void)
clear gpio pin of pdm_data0

void pdm_datal_io_init (uint8_t pin)
configure gpio pin as pdm_datal

%% pin -- Specific GPIO pin

void pdm_datal_io_deinit (void)

disable pin mux function from pdm_datal

struct gpio_pin_t

Public Members

uint8_t num
gpio pin

uint8_t port
gpio port

3.2.3 LSCRYPT API

Enums
enum aes_key_type
AES Key Size.
Values:
enumerator AES_KEY_128
enumerator AES_KEY_192

enumerator AES_KEY_256
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Functions
HAL_StatusTypeDef HAL_LSCRYPT_Init (void)
LSCRYPT Initialize.
JRIA| status

HAL_StatusTypeDef HAL_LSCRYPT_DeInit (void)
LSCRYPT De-Initialize.

J&A] status
HAL_StatusTypeDef HAL_LSCRYPT_AES_Key_Config(const uint32_t *key, enum aes_key_type
key_size)
LSCRYPT AES Key Config.
S8

* key -- [in] Buffer pointer containing the key, must be 4 bytes aligned
* key_size -- [in] Key Size
R\ status

HAL_StatusTypeDef HAL_LSCRYPT_AES_ECB_Encrypt (const uint8_t *plaintext, uint32_t length,

uint8_t *ciphertext)
LSCRYPT AES ECB Encrypt (Block Mode)

S8
* plaintext -- [in] Input data
* length -- [in] Input data Length
* ciphertext -- [out] Output data
JA] status

HAL_StatusTypeDef HAL_LSCRYPT_AES_ECB_Decrypt (const uint§8_t *ciphertext, uint32_t length,

uint8_t *plaintext)
LSCRYPT AES ECB Decrypt (Block Mode)

S8
* ciphertext -- [in] Input data
* length -- [in] Input data Length
* plaintext -- [out] Output data

A status

HAL_StatusTypeDef HAL_LSCRYPT_AES_CBC_Encrypt (const uint32_t iv[4], const uint8_t

*plaintext, uint32_t length, uint8_t *ciphertext)
LSCRYPT AES CBC Encrypt (Block Mode)

BH
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e iv -- [in] Initial vector

* plaintext -- [in] Input data

* length -- [in] Input data Length

* ciphertext -- [out] Output data
BA] status

HAL_StatusTypeDef HAL_LSCRYPT_AES_CBC_Decrypt (const uint32_t iv[4], const uint8_t

*ciphertext, uint32_t length, uint8_t *plaintext)
LSCRYPT AES CBC Decrypt (Block Mode)

S8
e iv -- [in] Initial vector
* ciphertext -- [in] Input data
* length -- [in] Input data Length
* plaintext -- [out] Output data
R\ status

HAL_StatusTypeDef HAL_LSCRYPT_AES_ECB_Encrypt_IT (const uint8_t *plaintext, uint32_t length,

uint8_t *ciphertext)
LSCRYPT AES ECB Encrypt (Interrupt Mode)

S
* plaintext -- [in] Input data
* length -- [in] Input data Length
* ciphertext -- [out] Output data

JRIA] status

HAL_StatusTypeDef HAL_LSCRYPT_AES_ECB_Decrypt_IT (const uint8_t *ciphertext, uint32_t length,

uint8_t *plaintext)
LSCRYPT AES ECB Decrypt (Interrupt Mode)

S8
* ciphertext -- [in] Input data
* length -- [in] Input data Length
* plaintext -- [out] Output data
R&A| status

HAL_StatusTypeDef HAL_LSCRYPT_AES_CBC_Encrypt_IT (const uint32_t iv[4], const uint8_t
*plaintext, uint32_t  length, uint8_t

*ciphertext)
LSCRYPT AES CBC Encrypt (Interrupt Mode)
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¢ iv -- [in] Initial vector

* plaintext -- [in] Input data

* length -- [in] Input data Length

* ciphertext -- [out] Output data
J&[A| status

HAL_StatusTypeDef HAL_LSCRYPT_AES_CBC_Decrypt_IT (const uint32_t iv[4], const uint8_t
*ciphertext, uint32_t length, uint8_t

*plaintext)

LSCRYPT AES CBC Decrypt (Interrupt Mode)
SH
e iv -- [in] Initial vector
* ciphertext -- [in] Input data
* length -- [in] Input data Length
* plaintext -- [out] Output data
J&kA| status

void HAL_LSCRYPT_AES_Complete_Callback (bool Encrypt, bool CBC)
Callback function that will be invoked in the interrupt context when AES operation is complete. Overwrite this

function to get notification of completion of AES operation.
S
* Encrypt -- the complete operation is Encryption if ture else Decryption
* CBC -- the block cipher mode of the complete operation is CBC if true else ECB

void HAL_LSCRYPT_IRQHandler (void)

3.2.4 LSSSI API

Typedefs

typedef struct _ SSI InitTypeDef SSI_InitTypeDef

SSI Initialization Parameters Typedef.

typedef struct _ SSI HandleTypeDef SSI_HandleTypeDef
SSI Handle Typedef.
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Enums

enum Data_Frame_Size

Data Frame Size enumeration.

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

DFS_32_4_bits
DFS_32_5_bits

DFS_32_6_bits

DFS_32_7_bits

DFS_32_8_bits

DFS_32_9_bits

DFS_32_10_bits
DFS_32_11_bits
DFS_32_12_bits
DFS_32_13_bits
DFS_32_14_bits
DFS_32_15_bits
DFS_32_16_bits
DFS_32_17_bits
DFS_32_18_bits
DFS_32_19_bits
DFS_32_20_bits
DFS_32_21_bits
DFS_32_22_bits
DFS_32_23_bits
DFS_32_24_bits
DFS_32_25_bits
DFS_32_26_bits
DFS_32_27_bits
DFS_32_28_bits

DFS_32_29_bits
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enumerator

enumerator

enumerator

DFS_32_30_bits
DFS_32_31_bits

DFS_32_32_bits

enum Control_Frame_Size

Control Frame Size enumeration.

Values:

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

Control_Word_1_bit
Control_Word_2_bit
Control_Word_3_bit
Control_Word_4_bit
Control_Word_5_bit
Control_Word_6_bit
Control_Word_7_bit
Control_Word_8_bit
Control_Word_9_bit
Control_Word_10_bit
Control_Word_11_bit
Control_Word_12_bit
Control_Word_13_bit
Control_Word_14_bit
Control_Word_15_bit

Control_Word_16_bit

enum Clock_Phase

Clock Phase enumeration.

Values:

enumerator

enumerator

Inactive_Low

Inactive_High

enum Clock_Polarity

Clock Polarity enumeration.

Values:

enumerator SCLK_Toggle_In_Middle
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enumerator SCLK_Toggle_At_Start

enum Frame_Format

Frame Format enumeration.

Values:

enumerator Motorola_SPI
enumerator Texas_Instruments_SSP

enumerator National_Semiconductors_Microwire

Functions
HAL_StatusTypeDef HAL_SSI_Init (SSI_HandleTypeDef *hssi)
SSI Initialize.
R Status

HAL_StatusTypeDef HAL_SSI_Deinit (SSI_HandleTypeDef *hssi)
SSI De-Initialize.

B[] Status

HAL_StatusTypeDef HAL_SSI_Transmit_IT (SSI_HandleTypeDef *hssi, void *Data, uint16_t Count)
SSI Transmit (Interrupt Mode)

S8

* hssi -- [in] Handle of SSI

* Data -- [in] Buffer pointer for TX

e Count -- [in] Number of data frame in units of Data_Frame_Size
J&[n] Status

void HAL_SSI_TxCpltCallback (SSI_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI TX (Interrupt Mode) is complete Overwrite

this function to get notification of completion of SSI TX.
%% hssi -- Handle of SSI

HAL_StatusTypeDef HAL_SSI_Receive_IT (SSI_HandleTypeDef *hssi, void *Data, uint16_t Count)
SSI Receive (Interrupt Mode)

SH
* hssi -- [in] Handle of SSI
* Data -- [out] Buffer pointer for RX

* Count -- [in] Number of data frame in units of Data_Frame_Size
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J&A] Status

void HAL_SSI_RxCpltCallback (SSI_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI RX (Interrupt Mode) is complete Overwrite

this function to get notification of completion of SSI RX.
%% hssi -- Handle of SSI

HAL_StatusTypeDef HAL_SSI_TransmitReceive_IT (SSI_HandleTypeDef *hssi, void *TX_Data, void

*RX_Data, uint16_t Count)
SSI TransmitReceive (Interrupt Mode)

S

* hssi -- [in] Handle of SSI

* TX_Data -- [in] Buffer pointer for TX

* RX_Data -- [out] Buffer pointer for RX

* Count -- [in] Number of data frame in units of Data_Frame_Size
#’&[A] Status

void HAL_SSI_TxRxCpltCallback (SSI_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI TXRX (Interrupt Mode) is complete

Overwrite this function to get notification of completion of SSI TXRX.
%% hssi -- Handle of SSI

HAL_StatusTypeDef HAL_SSI_Transmit_DMA (SSI_HandleTypeDef *hssi, void * Data, uint16_t Count)
SSI Transmit (DMA Mode)

S8
* hssi -- [in] Handle of SSI
* Data -- [in] Buffer pointer for TX
* Count -- [in] Number of data frame in units of Data_Frame_Size

&[A] Status

void HAL_SSI_TxDMACpltCallback (SS/_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI TX (DMA Mode) is complete Overwrite

this function to get notification of completion of SSI TX.
Z¥ hssi --

HAL_StatusTypeDef HAL_SSI_Receive_DMA (SSI_HandleTypeDef *hssi, void *Data, uint16_t Count)
SSI Receive (DMA Mode)

S

¢ hssi -- [in] Handle of SSI
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* Data -- [out] Buffer pointer for RX
e Count -- [in] Number of data frame in units of Data_Frame_Size
J&n] Status

void HAL_SSI_RxDMACpltCallback (SS/_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI RX (DMA Mode) is complete Overwrite

this function to get notification of completion of SSI RX.
Z¥ hssi -- Handle of SSI

HAL_StatusTypeDef HAL_SSI_TransmitReceive_DMA (SSI_HandleTypeDef *hssi, void *TX_Data, void

*RX_Data, uint16_t Count)
SSI TransmitReceive (Interrupt Mode)

S8

e hssi -- [in] Handle of SSI

* TX_Data -- [in] Buffer pointer for TX

* RX Data -- [out] Buffer pointer for RX

* Count -- [in] Number of data frame in units of Data_Frame_Size
#&Ia] Status

void HAL_SSI_TxRxDMACpltCallback (SSI_HandleTypeDef *hssi)
Callback function that will be invoked in the interrupt context when SSI TXRX (DMA Mode) is complete Overwrite
this function to get notification of completion of SSI TXRX.

%4 hssi -- Handle of SSI
void HAL_SSI_IRQHandler (SSI_HandleTypeDef *hssi)

struct SSI_DMA_Env
#include <lIsssi.h> SSI DMA TX RX Environment.

Public Members

uint§_t DMA_Channel

struct SSI_Interrupt_Env
#include <lIsssi.h> SSI Interrupt TX RX Environment.
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Public Members

uint8_t *Data
uint16_t Count

struct ssi_ctrl

#include <lIsssi.h> SSI Control Structure.

Public Members

uint32_t reserved0

uint32_t frame_format

Frame_Format

uint32_t cph
Clock_Phase

uint32_t cpol
Clock_Polarity

uint32_t reservedl

uint32_t control_frame_size

Control_Frame_Size

uint32_t data_frame_size

Data_Frame_Size

struct __SSI_InitTypeDef

#include <lIsssi.h> SSI Initialization Parameters Typedef.

Public Members

struct ssi_crl etrl

Control Parameters

uintl6_t clk_div
Clock Dividing Coefficient

uint8_t rxsample_dly
RX Sampling Delay

struct __SSI_HandleTypeDef
#include <lIsssi.h> SSI Handle Typedef.
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Public Members
reg_ssi_t *REG
Register Base Pointer

SSI_InitTypeDef Init

Initialization Parameters

void *DMAC_Instance
DMA Controller Handle Pointer

struct SS/_DMA_Env DMA
DMA Env

struct SSI_Interrupt_Env Interrupt

Interrupt Env
union __SSI _HandleTypeDef::[anonymous] Tx_Env

union __SSI_HandleTypeDef::[anonymous] Rx_Env

Tx Rx Environment

uint§_t Hardware_CS_Mask
Hardware CS Bit Mask, 0 for Software CS

3.2.5 LSPDM API

Defines
LSPDM
LSPDM Macro for Register Access.

PDM_FIR_COEF_8KHZ
Select the PDM filter controller at a sampling rate of 8kHz.

PDM_FIR_COEF_16KHZ
Select the PDM filter controller at a sampling rate of 16kHz.

PDM_CLK_RATIO (kHz)
Calculate the PDM clock rate value.

R eg: if pdm clock is 1.024MHz, configure khz is 1024.

ZH

e kHz -- [in] Set the PDM clock rate value Unit: khz
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PDM_SAMPLE_RATE (Clk_kHz, Sample_Rate_Hz)

Calculate the PDM sample rate value.

{Ef#: eg: if pdm sample rare is 16KHz and pdm clock is 1.024MHz, configure the Clk_kHz is 1024, configure
the Sample_Rate_Hz is 16000.

2H
e Clk_kHz -- [in] Set the PDM clock rate value Unit: khz

* Sample_Rate_Hz -- [in] Set the PDM sample rate value Unit: hz

Typedefs
typedef enum __ PDM _MODE_TypeDef PDM_MODE_TypeDef
PDM mode selection enumeration typedef.

typedef struct __ PDM_CFG_TypeDef PDM_CFG_TypeDef
PDM Configuration Parameters Typedef.

typedef struct _ PDM_Init TypeDef PDM_Init_TypeDef
PDM Initialization Parameters Typedef.

typedef struct _ PDM_HandleTypeDef PDM_HandleTypeDef
PDM Handle Typedef.

Enums

enum __ PDM_MODE_TypeDef
PDM mode selection enumeration typedef.
Values:
enumerator PDM_MODE_Mono

enumerator PDM_MODE_Stereo

Functions

HAL_StatusTypeDef HAL_PDM_Init (PDM_HandleTypeDef *hpdm, PDM_Init_TypeDef *Init)
PDM Initialize.
S8
e hpdm -- [in] Handle of PDM

e Init -- [in] Initialization Parameters
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J&A] Status

HAL_StatusTypeDef HAL_PDM_DeInit (PDM_HandleTypeDef *hpdm)
PDM Delnitialize.

%% hpdm -- [in] Handle of PDM
B[] Status

HAL_StatusTypeDef HAL_PDM_ Transfer_ Config_IT (PDM_HandleTypeDef *hpdm, uint16_t
*pFrameBuffer0,  uintl6_t  *pFrameBufferl,

uint16_t FrameNum)
PDM Transfer Data Configuration (Interrupt Mode)

S
* hpdm -- [in] Handle of PDM
* pFrameBufferO -- [in] The Buffer pointer to accept PDM data

» pFrameBufferl -- [in] The Buffer pointer to accept PDM data in stereo mode. Other
mode is NULL.

e FrameNum -- [in] Accept the size of PDM data

&[An] Status
void HAL_PDM_CpltCallback (PDM_HandleTypeDef *hpdm)
Callback function that will be invoked in the interrupt context when PDM Transfer (Interrupt Mode) is complete

%% hpdm -- Handle of PDM

HAL_StatusTypeDef HAL_PDM_Transfer_Config DMA (PDM_HandleTypeDef *hpdm, uint16_t
*pFrameBuffer0, uintl6_t *pFrameBufferl,

uint16_t FrameNum)
PDM Transfer Data Configuration (DMA Mode)

BH
* hpdm -- [in] Handle of PDM
* pFrameBuffer0 -- [in] The Buffer pointer to accept PDM data

* pFrameBufferl -- [in] The Buffer pointer to accept PDM data in stereo mode. Other
mode is NULL.

e FrameNum -- [in] Accept the size of PDM data

J&[A] Status

HAL_StatusTypeDef HAL_PDM_PingPong_Transfer_Config_DMA (PDM_HandleTypeDef *hpdm,
struct PDM_PingPong Bufptr
*CHO_Buf, struct
PDM _PingPong_Bufptr
*CHI_Buf, uint16_t FrameNum)
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PDM Transfer Data Configuration (DMA PingPong Mode)

S

e hpdm -- [in] Handle of PDM

e CHO_Buf -- [in] The Buffer pointer to accept PDM data PDM_PingPong_Bufptr

* CH1_Buf -- [in] The Buffer pointer to accept PDM data in stereo mode. Other mode is

NULL. PDM_PingPong_Bufptr
e FrameNum -- [in] Accept the size of PDM data

R[] Status

void HAL_PDM_DMA_CpltCallback (PDM_HandleTypeDef *hpdm, uint8_t buf _idx)
Callback function that will be invoked in the interrupt context when PDM Transfer (DMA Mode) is complete

BH
* hpdm -- Handle of PDM
* buf_idx -- Transfer data to complete IDX

HAL_StatusTypeDef HAL_PDM_Start (PDM_HandleTypeDef *hpdm)
PDM peripheral start working

%% hpdm -- [in] Handle of PDM

HAL_StatusTypeDef HAL_PDM_Stop (PDM_HandleTypeDef *hpdm)
PDM peripheral stop working

%% hpdm -- [in] Handle of PDM

void HAL_PDM_IRQHandler (PDM_HandleTypeDef *hpdm)
PDM interrupt handler function

%% hpdm -- [in] Handle of PDM

Variables

const uint32_t fir coef_8khz[64]
const uint32_t fir_coef_16khz[64]

struct _ PDM_CFG_TypeDef
#include <Ispdm.h>PDM Configuration Parameters Typedef.
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Public Members
uint8_t clk_ratio
PDM_CLK_RATIO

uint8_t cap_delay
Configure the value of the PDM capture delay. data capture after this value cycles of 128Mhz

uint8_t sample_rate
PDM_SAMPLE_RATE

uint8_t data_gain

Configuration the value of the PDM gain adjustment

struct __ _PDM_Init_TypeDef
#include <Ispdm.h>PDM Initialization Parameters Typedef.

Public Members
const struct pdm_fir *fir
Select the PDM filter controller

PDM_CFG_TypeDef cfg
PDM_CFG_TypeDef

PDM_MODE_TypeDef mode
PDM_MODE_TypeDef

struct PDM_DMA_Env
#include <lspdm.h>PDM DMA Environment.

Public Members
uint32_t PingPong_Ctrl_Data
Configuration the data control register for DMA ping-pong mode

uint8_t Channel|2]
Configure the number of DMA channels

bool Channel_Done|[2]
DMA channel completion flag

struct PDM_Interrupt_Env
#include <Ispdm.h>PDM Interrupt Environment.
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Public Members
uint16_t *pFrameBuffer|2]
An pointer array to accept PDM data

uint16_t FrameNum

Configure the size to accept PDM data

struct PDM_PingPong_ Bufptr

#include <Ispdm.h>PDM PingPong Buffer Pointer Structure.

Public Members
uint16_t *Bufptr(2]
Configure the pointer array to accept PDM data

struct _ PDM HandleTypeDef
#include <Ispdm.h>PDM Handle Typedef.

Public Members
reg pdm_t *Instance
PDM registers base address

void *DMAC_Instance
Select the initialized DMA object

struct PDM _DMA _ Env DMA
DMA Env

struct PDM _Interrupt_Env Interrupt

Interrupt Env

union __ PDM_HandleTypeDef::[anonymous] Env

Select Environment: DMA or Interrupt Environment

3.2.6 LSRTC API

Enums

enum RTC_CLK_SEL
RTC clock source enumeration definition.
Values:

enumerator RTC_CKSEL_LSE
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enumerator RTC_CKSEL_LSI

Functions
void HAL_RTC_IRQHandler (void)
RTC IRQ handler.

void HAL_RTC_Init (uint8_t cksel)

RTC initialization function.
%% cksel -- [in] clock source selection

void HAL_RTC_DeInit (void)

RTC de-initialization function.

void RTC_CalendarSet (calendar_cal_t *calendar_cal, calendar_time_t *calendar_time)

RTC calendar set function.
S8
* calendar_cal -- [in] parameter containing date/month/year infor to set
* calendar_time -- [in] parameter containing second/minute/hour/week infor to set

HAL_StatusTypeDef RTC_CalendarGet (calendar_cal_t *calendar_cal, calendar_time_t *calendar_time)

RTC calendar get function.
S8
* calendar_cal -- [out] returned date/month/year information
* calendar_time -- [out] returned second/minute/hour/week information
J&[A| status O: success | others: error

void RTC_wkuptime_set (uint32_t ¢ ms)

RTC wakeup time set function.

%% t_ms -- [in] wakeup time(the unit is millisecond). The accuracy depends on the real RC clock.

void rtc_wkup_callback (void)
RTC wakeup callback function(in LPO mode)

struct calendar_cal_t

#include <lIsrtc.h> structure definition of calendar date & month & year.
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Public Members
uint32_t date
date

uint32_t mon

month

uint32_t year

year

struct calendar_time_t

#include <lsrtc.h> structure definition of calendar second & minute & hour & week.

Public Members
uint32_t sec
second

uint32_tmin

minute

uint32_t hour

hour

uint32_t week

week

3.2.7 UART API

Defines

UART_CLOCK

UART_BUADRATE_ENUM_GEN (BAUD)

Baud rate calculation.

Typedefs

typedef struct _ UART_HandleTypeDef UART_HandleTypeDef
UART handle Structure definition.
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Enums

enum app_uart_paritytype
UART parity type.
Values:

enumerator UART_NOPARITY
Parity diable

enumerator UART_ODDPARITY
Parity Odd

enumerator UART_EVENPARITY
Parity Even

enum app_uart_bytesizetype

UART bytesize type.
Values:

enumerator UART_BYTESIZES
Byte size 5 bits

enumerator UART_ BYTESIZE6
Byte size 6 bits

enumerator UART_ BYTESIZE7
Byte size 7 bits

enumerator UART_BYTESIZES
Byte size 8 bits

enum app_uart_stopbittype
UART stopbit type.

Values:

enumerator UART_STOPBITS1
Stop 1 bits

enumerator UART_STOPBITS2
Stop 2 bits

enum app_uart_baudrate_t

Baud rate setting.
Values:
enumerator UART_BAUDRATE_1200

enumerator UART_ BAUDRATE_2400
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enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

enumerator

UART_BAUDRATE_4800
UART_BAUDRATE_9600
UART_BAUDRATE_14400
UART_BAUDRATE_19200
UART_BAUDRATE_28800
UART_BAUDRATE_38400
UART_BAUDRATE_57600
UART_BAUDRATE_76800
UART_BAUDRATE_115200
UART_BAUDRATE_230400
UART_BAUDRATE_250000
UART_BAUDRATE_500000
UART_BAUDRATE_460800
UART_BAUDRATE_750000
UART_BAUDRATE_921600
UART_BAUDRATE_1000000

UART_BAUDRATE_2000000

enum HAL_UART_StateTypeDef
HAL UART State structures definition.

{#ft: HAL UART State value is a combination of 2 different substates: gState and RxState.

 gState contains UART state information related to global Handle management and also information related

to Tx operations.

Values:

enumerator

Peripheral is not yet Initialized Value is allowed for gState and RxState

enumerator

Peripheral Initialized and ready for use Value is allowed for gState and RxState

enumerator

an internal process is ongoing Value is allowed for gState only

HAL_UART_STATE_RESET

HAL_UART_ STATE_READY

HAL_UART_STATE_BUSY
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enumerator HAL_UART_STATE_BUSY TX

Data Transmission process is ongoing Value is allowed for gState only

enumerator HAL_UART STATE_BUSY RX

Data Reception process is ongoing Value is allowed for RxState only

Functions

HAL_StatusTypeDef HAL_UART_AutoBaudRate_Detect (UART_HandleTypeDef *huart, nint8_t mode,
uint8_t *detect_byte)
void HAL_UART_BaudRateDetectCpltCallback (UART_HandleTypeDef *huart, uint8_t detect_byte)

HAL_StatusTypeDef HAL_UART_AutoBaudRate_Detect_IT (UART_HandleTypeDef *huart, uint8_t
mode)
HAL_StatusTypeDef HAL_UART_Transmit (UART HandleTypeDef *huart, uint§_t *pData, uintl16_t Size,

uint32_t Timeout)
Sends an amount of data in blocking mode.

TR

S

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.
e pData -- Pointer to data buffer (uint8_t data elements).
e Size -- Amount of data elements (uint8_t) to be sent
* Timeout -- Timeout duration
J&[n] HAL -- status

HAL_StatusTypeDef HAL_UART_Receive (UART_HandleTypeDef *huart, uint§_t *pData, uintl6_t Size,

uint32_t Timeout)
Receives an amount of data in blocking mode.

Tt

B

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.

* pData -- Pointer to data buffer (uint8_t data elements).
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e Size -- Amount of data elements (uint8_t) to be received.
e Timeout -- Timeout duration
&[] HAL -- status

HAL_StatusTypeDef HAL_UART_Transmit_IT (UART_HandleTypeDef *huart, uint8_t *pData, uint16_t

Size)
Sends an amount of data in non blocking mode.

B

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.int_t
* pData -- Pointer to data buffer (uint8_t data elements).
¢ Size -- Amount of data elements (uint8_t) to be sent
&[] HAL -- status

HAL_StatusTypeDef HAL_UART_Receive_IT (UART_HandleTypeDef *huart, uint8_t *pData, uintl6_t

Size)
Receives an amount of data in non blocking mode.

S

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.
e pData -- Pointer to data buffer (uint8_t data elements).
e Size -- Amount of data elements (uint8_t) to be received.
&[] HAL -- status

HAL_StatusTypeDef HAL_UART_Transmit_DMA (UART_HandleTypeDef *huart, vint8_t *pData, uint16_t

Size)
Sends an amount of data in DMA mode.

SH

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.
e pData -- Pointer to data buffer (uint_8 data elements).
e Size -- Amount of data elements (uint_8) to be sent.
&[] HAL -- status

HAL_StatusTypeDef HAL_UART_Receive_DMA (UART_HandleTypeDef *huart, uint8_t *pData, uint16_t

Size)
Receives an amount of data in DMA mode.
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{:f#: When the UART parity is enabled (PCE = 1) the received data contains the parity bit.

S

* huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration infor-

mation for the specified UART module.
e pData -- Pointer to data buffer (uint_8 data elements).
e Size -- Amount of data elements (uint_8 ) to be received.
&[] HAL -- status
HAL_StatusTypeDef HAL_UART_Init (UART_HandleTypeDef *huart)

Initializes the UART mode according to the specified parameters in the UART _InitTypeDef and create the associ-
ated handle.

%%, huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration informa-
tion for the specified UART module.

&[] HAL -- status

HAL_StatusTypeDef HAL_UART_DelInit (UART_HandleTypeDef *huart)
Delnitializes the UART peripheral.

%4 huart -- Pointer to a UART_HandleTypeDef structure that contains the configuration informa-
tion for the specified UART module.

&[] HAL -- status

void HAL_UARTx_IRQHandler (UART_HandleTypeDef *huart)
This function handles UARTX interrupt request.

%%, huart -- Pointer to a UARTx_HandleTypeDef structure that contains the configuration infor-
mation for the specified UART module.

&1 None --

void HAL_UART_TxCpltCallback (UART_HandleTypeDef *huart)

Tx Transfer completed callbacks.

{ifi#:  This function needs to be implemented when the callback is needed, the HAL_UART_TxCpltCallback

could be implemented in the user file

%4 huart -- Pointer to a UARTx_HandleTypeDef structure that contains the configuration infor-
mation for the specified UART module.
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J&[A] None --

void HAL_UART_RxCpltCallback (UART_HandleTypeDef *huart)

Rx Transfer completed callbacks.

{:fft:  This function needs to be implemented when the callback is needed, the HAL_UART_RxCpltCallback

could be implemented in the user file

%4 huart -- Pointer to a UARTx_HandleTypeDef structure that contains the configuration infor-
mation for the specified UART module.

&1 None --

void HAL_UART_DMA_TxCpltCallback (UART HandleTypeDef *huart)
DMA UART Tx Transfer completed callbacks.

¥ i This function needs to be implemented when the «callback is needed, the
HAL_UART_DMA_TxCpltCallback could be implemented in the user file

%%, huart -- Pointer to a UARTx_HandleTypeDef structure that contains the configuration infor-
mation for the specified UART module.

&1 None --

void HAL_UART_DMA_RxCpltCallback (UART_HandleTypeDef *huart)
DMA UART Rx Transfer completed callbacks.

i e This function needs to be implemented when the «callback is needed, the
HAL_UART_DMA_RxCpltCallback could be implemented in the user file

%% huart -- Pointer to a UARTx_HandleTypeDef structure that contains the configuration infor-
mation for the specified UART module.

&1 None --

struct UART_InitTypeDef
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Public Members

app_uart_baudrate_t BaudRate

uint§_t WordLength

config uart byte size This parameter can be a value of app_uart_bytesizetype

uint8_t StopBits

config vart stop bits. This parameter can be a value of app_uart_stopbittype

uint§_t Parity

config uart parity type. This parameter can be a value of app_uart_paritytype

uint§_t MSBEN

config uart msb or Isb

uint8_t HwFlowCt1l

Specifies whether the hardware flow control mode is enabled or disabled.

struct UartDMAEnv
#include <Isuart. h> UART DMA TX RX Environment.

Public Members

uint§_t DMA_Channel

struct UartInterruptEnv

#include <lsuart. h> UART Interrupt TX Environment.

Public Members
uint8_t *pBuffPtr
Pointer to UART Tx transfer Buffer

uintl6_t XferCount
UART Tx Transfer Counter

struct _ UART_ HandleTypeDef
#include <Isuart.h> UART handle Structure definition.
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Public Members
reg_uart_t *UARTX
UART registers base address

UART _InitTypeDef Init

UART communication parameters
void *DMAC_Instance
struct UartDMAEny DMA
struct UartinterruptEny Interrupt
union __ UART_HandleTypeDef::[anonymous] Tx_Env
union __ UART_HandleTypeDef ::[anonymous] Rx_Env

HAL_UART StateTypeDef gState
UART state information related to global Handle management and also related to Tx operations. This pa-
rameter can be a value of HAL_UART _StateTypeDef

HAL_UART StateTypeDef RxState

UART state information related to Rx operations.

uint32_t ErrorCode
UART Error code

3.2.8 LSSPI API

Defines
SPI2
LSSPI Macro for Register Access.

SPI_CLOCK
SPI CLOCK.

HAL_SPI_ERROR_NONE

No error

HAL_SPI_ERROR_MODF
MODF error

HAL_SPI_ERROR_CRC
CRC error

HAL_SPI_ERROR_OVR
OVR error
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HAL_SPI_ERROR_DMA

DMA transfer error

HAL_SPI_ERROR_FLAG
Error on RXNE/TXE/BSY Flag

HAL_SPI_ERROR_ABORT
Error during SPI Abort procedure

SPI_MODE_SLAVE

The mode is slave

SPI_MODE_MASTER

The mode is master

SPI_DIRECTION_Z2LINES
The direction mode is 2 LINES

SPI_DIRECTION_2LINES_RXONLY

The direction mode is 2 LINES and RXONLY

SPI_DIRECTION_1LINE
The direction mode is 1 LINE

SPI_DATASIZE_8BIT
The SPI Data Size is 8BIT

SPI_DATASIZE_16BIT
The SPI Data Size is 16BIT

SPI_POLARITY_LOW
The SPI Clock Polarity is LOW

SPI_POLARITY_HIGH
The SPI Clock Polarity is HIGH

SPI_PHASE_1EDGE
The SPI Clock Phase is 1 edge

SPI_PHASE_2EDGE
The SPI Clock Phase is 2 edge

SPI_NSS_SOFT
Software select the NSS pin

SPI_NSS_HARD_INPUT
Hard select the NSS as input pin

SPI_NSS_HARD_OUTPUT
Hard select the NSS as output pin
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SPI_BAUDRATEPRESCALER_S8
The BaudRate is 8 frequency of the SPI clock

SPI_BAUDRATEPRESCALER_16
The BaudRate is 16 frequency of the SPI clock

SPI_BAUDRATEPRESCALER_32
The BaudRate is 32 frequency of the SPI clock

SPI_BAUDRATEPRESCALER_64
The BaudRate is 64 frequency of the SPI clock

SPI_BAUDRATEPRESCALER_128
The BaudRate is 128 frequency of the SPI clock

SPI_BAUDRATEPRESCALER_256
The BaudRate is 256 frequency of the SPI clock

SPI_FIRSTBIT_MSB
SPI MSB Transmission

SPI_FIRSTBIT_LSB
SPI LSB Transmission

SPI_TIMODE_DISABLE
SPI_CRCCALCULATION_DISABLE
SPI_CRCCALCULATION_ENABLE

SPI_IT_ TXE
SPI TX Interrupt Definition

SPI_IT_RXNE
SPI RX Interrupt Definition

SPI_IT_ERR
SPI ERR Interrupt Definition

SPI_FLAG_RXNE
SPI_FLAG_TXE
SPI_FLAG_BSY
SPI_FLAG_CRCERR
SPI_FLAG_MODF
SPI_FLAG_OVR

SPI_FLAG_MASK
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__HAI,_SPI_RESET_HANDLE_STATE (_ HANDLE_ )
Reset SPI handle state.

INTERRUPT )

]

__HAL_SPI_ENABLE_IT (_ HANDLE
Enable the specified SPI interrupts.

_ HAL_SPI_DISABLE_IT(_HANDLE ,__INTERRUPT )
Disable the specified SPI interrupts.

__HAL_SPI_CLEAR_IF (_ HANDLE
Clear the specified SPI interrupts IF.

, __INTERRUPT )

__HAL_SPI_GET_IT_SOURCE (_ HANDLE__, _INTERRUPT_ )

Check whether the specified SPI interrupt source is enabled or not.

__HAIL_SPI_GET FLAG(_ HANDLE_,_FLAG_ )
Check whether the specified SPI flag is set or not.

__HAL_SPI_CLEAR_CRCERRFLAG (_ HANDLE_ )
Clear the SPI CRCERR pending flag.

__HAIL_SPI_CLEAR_MODFFLAG (_ HANDLE_ )
Clear the SPI MODF pending flag.

__HAL_SPI_CLEAR_OVRFLAG (_ HANDLE_ )
Clear the SPI OVR pending flag.

__HAL_SPI_ENABLE (_ HANDLE_ )
Clear the SPI OVR pending flag.

Enable the SPI peripheral.

__HAL SPI_DISABLE (_ HANDLE_ )
Disable the SPI peripheral.

SPI_INVALID_CRC_ERROR
SPI_VALID_CRC_ERROR

SPI_1LINE_TX (_ HANDLE_ )
Set the SPI transmit-only mode.

SPI_1LINE_RX (_ HANDLE_ )

Set the SPI receive-only mode.

SPI_RESET_CRC (_ HANDLE_ )
Reset the CRC calculation of the SPI.

SPI_CHECK_FLAG (_SR_,_FLAG_)
Check whether the specified SPI flag is set or not.

SPI_CHECK_IT_SOURCE (_ IVS INTERRUPT_)

Check whether the specified SPI Interrupt is set or not.

)

3.2. PERIPHERAL API 265



Is_sdk

IS_SPI_MODE (_ MODE_ )

Checks if SPI Mode parameter is in allowed range.

IS_SPI_DIRECTION (_ MODE_ )

Checks if SPI Direction Mode parameter is in allowed range.

IS_SPI_DIRECTION_2LINES (_ MODE_ )
Checks if SPI Direction Mode parameter is 2 lines.

IS_SPI_DIRECTION_2LINES_OR_1LINE (_ MODE_ )

Checks if SPI Direction Mode parameter is 1 or 2 lines.

IS_SPI_DATASIZE (__DATASIZE_ )

Checks if SPI Data Size parameter is in allowed range.

IS_SPI_CPOL(_ CPOL_ )

Checks if SPI Serial clock steady state parameter is in allowed range.

IS_SPI_CPHA (_ CPHA_ )
Checks if SPI Clock Phase parameter is in allowed range.

IS_SPI_NSS(_ NSS_ )

Checks if SPI Slave Select parameter is in allowed range.

IS_SPI_BAUDRATE_PRESCALER (_ PRESCALER )

Checks if SPI Baudrate prescaler parameter is in allowed range.

IS_SPI_FIRST BIT(_ BIT )

Checks if SPI MSB LSB transmission parameter is in allowed range.

IS_SPI_TIMODE (_ MODE_ )
Checks if SPI TI mode parameter is disabled.

IS_SPI_CRC_CALCULATION (__CALCULATION__)
Checks if SPI CRC calculation enabled state is in allowed range.

IS_SPI_CRC_POLYNOMIAL (_ POLYNOMIAL_ )

Checks if SPI polynomial value to be used for the CRC calculation, is in allowed range.

IS_SPI_DMA HANDLE (_ HANDLE_ )
Checks if DMA handle is valid.
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Typedefs

typedef struct _ SPI_HandleTypeDef SPI_HandleTypeDef
SPI handle Structure definition.

Enums

enum HAL_SPI_StateTypeDef
HAL SPI State structure definition.

Values:

enumerator HAL_SPI_STATE_RESET

Peripheral not Initialized

enumerator HAL_SPI_STATE_READY

Peripheral Initialized and ready for use

enumerator HAL_SPI_STATE_BUSY

an internal process is ongoing

enumerator HAL_SPI_STATE_BUSY_TX

Data Transmission process is ongoing

enumerator HAL_SPI_STATE_BUSY_RX

Data Reception process is ongoing

enumerator HAL_SPI_STATE_BUSY_ TX_RX

Data Transmission and Reception process is ongoing

enumerator HAL_SPI_STATE_ERROR

SPI error state

enumerator HAL_SPI_STATE_ABORT
SPI abort is ongoing

Functions

HAL_StatusTypeDef HAL_SPI_Init (SP/_HandleTypeDef *hspi)

Initialize the SPI according to the specified parameters in the SP/_InitTypeDef and initialize the associated handle.

%% hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

&[] HAL -- status

HAL_StatusTypeDef HAL_SPI_DeInit (SPI_HandleTypeDef *hspi)
De-Initialize the SPI peripheral.
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%%; hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

&[] HAL -- status

void HAL_SPI_MspInit (SPI_HandleTypeDef *hspi)
Initialize the SPT MSP.

%%L hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

j&Ia] None --

void HAL_SPI_MspDelInit (SPI_HandleTypeDef *hspi)
De-Initialize the SPI MSP.

%% hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

#&[n] None --

HAL_StatusTypeDef HAL_SPI_Transmit (SP/_HandleTypeDef *hspi, uwint8_t *pData, uintl6_t Size,

uint32_t Timeout)
Transmit an amount of data in blocking mode.

S

* hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

» pData -- pointer to data buffer

e Size -- amount of data to be sent

* Timeout -- Timeout duration
&[] HAL -- status

HAL_StatusTypeDef HAL_SPI_Receive (SPI_HandleTypeDef *hspi, uint8_t *pData, uint16_t Size, uint32_t

Timeout)
Receive an amount of data in blocking mode.
S8
* hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information

for SPI module.
» pData -- pointer to data buffer
e Size -- amount of data to be received

e Timeout -- Timeout duration

&[] HAL -- status
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HAL_StatusTypeDef HAL_SPI_TransmitReceive (SPI_HandleTypeDef *hspi, uint8_t *pTxData, uint8_t

*pRxData, uint16_t Size, uint32_t Timeout)
Transmit and Receive an amount of data in blocking mode.

ZH

* hspi -- pointer to a SPI_HandleTypeDef structure that contains the configuration information
for SPI module.

* pTxData -- pointer to transmission data buffer
* pRxData -- po