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Local Application Tips
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LoRa

CubeMX £z WL LoRa EndNode

AE LAT /4848 CubeMX Gl 3: T F STM32WLESJC/STM32WL55JC (1 STM32WL # T 1) LoRaWAN R .

M, 247 STM32Cube_ FW_WL_V1.0.0\Projects\NUCLEO-
WL55JC\Applications\LoRaWAN\LoRaWAN_End_Node &4~ WLE5Jx_EndNode ({41 1.

K TARF MCU IR A i 5%
UM1718 11.9 Switching to another MCU
UM1718 15 Tutorial 5: Exporting current project configuration to a compatible MCU

BRI RS

STM32WL E M https://www.st.com/STM32WL
https://www.stmcu.com.cn/STM32WL

fii HW NUCLEO-WL55JC
https://www.st.com/en/evaluation-tools/nucleo-wl55jc.html
MB1389-WL55JC-highband-D04 Schematic
MB1389-WL55JC-lowband-D04 Schematic

AR A % T A CubeMX | STM32CubeMX v6.2.0
https://www.st.com/en/development-tools/stm32cubemx.html

R AR R CubeWL | STM32Cube FW_WL_V1.0.0
https://www.st.com/en/embedded-software/stm32cubewl.html

EERTT RI IAR 8.50.9 (LA ERRAANTFESTANT)
https://netstorage.iar.com//SuppDB/Public/UPDINFO/015020/arm/do
c/infocenter/readme.ENU.html

IAR v8.50.9 LA R A

BATANT

STM32Cube_FW_WL_V1.0.0\Utilities\PC_Softwar\EWARMV8_STM32WLxx_V4.6.zip

1 BZE CubeMX

1.1 figE CubeMX F#T&; CubeWL
A U#E H CubeMX BRIN 2235 1) 62 H 5%
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https://www.st.com/en/embedded-software/stm32cubewl.html
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WAT LA E LR, AFHEH E E X4 H 3 C:\Users\gongw\STM32Cube\Repository\CubeWL, #i1~
Help=>Updater Settings=>Repository Forlder=>C:\Users\gongw\STM32Cube\Repository\CubeWL=>0K

Help {t_ﬂﬁ
I Help F1 .
About Alt-A
Refresh Data Al-R fw
User Preferences i
Check for Updates Alt-C
Manage embedded software packages 2it-U

Updater Settings ... Ats S
Settings for the Updater ‘
m Updater Settings X

Updater Sethings ™| Connection Parameters

-Firmware Repository

Repository Folder

C:\Users\gongw\STM32Cube\Repository\CubeWL ]

-Check and Update Settings
O Manual Check

® Automatic Check Interval between two Checks (days) E

-Data Auto-Refresh
O No Auto-Refresh at Application start
@® Auto-Refresh Data-only at Application start
O Auto-Refresh Data and Docs at Application start

Interval between two data-refreshs (days) E

Cancel

1%£# Manage software installations #'[f] Install or remove embedded software packages T ff]
“INSTALL / REMOVE”
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Manage software installations

Check for STM32CubeMX and embedded software packages updates

CHECK FOR UFDATES
Install or remove embedded software packages
INSTALL / REMONE
m Embedded Software Packages Manager et
| STM32Cube MCU Packages and embedded software packs releases

. Releases Information was last refreshed less than one hour ago.
&7 STM32Cube MCU Packages C
- Description Installed Version | Available Version
»  STM32L5
»  STM32MP1
»  STM32WB
»  STM32WL l
Details

5 Refresh 5 5 #ds 2
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m Embedded Software Packages Manager X
" STM32Cube MCU Packages and embedded software packs releases
+ Releases Information was last refreshed 17 hours ago.

STM32Cube MCU Packages _
- Description Installed Version | Available Version
» STM32L0
> STM32L1 m Check Firmware & Software X ‘

Check Pack Files

»oosTEd | |
»  STM32MP1 Check index file
»  STM32WB [ L
Details oK Cancel

From Local ... From Url .. Refresh Install Now Remove Now Close

Fresh 45 W )5, fAJF STM32WL LMK B =4, %+ STM32WL FERA 1.0.0 ) STM32Cube
MCU Package for STM32WL Series, /i Install Now
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m Embedded Software Packages Manager X

L STM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed less than one hour ago.

& STVS2Cube MCLEPackagess| &7 STMicroelectronics

- Description Installed Version | Available Version

> STM32MP1

» STM32WB

¥ STM32WL

B STM32Cube MCU Package for STM32WL Series 1.0.0 1.00 l
Details

STM32CubeWL Firmware Package V1.0.0 / 28-October-2020
Main Changes

# CMSIS/LL/HAL Drivers with full Quality criteria (MISRA-C® 2012 & CodeSonar)

# All Middlewares Legacy (FatFS, FreeRTOS)

@ All Middlewares RF (LoRaWAN, Sigfox, SubGhz_Phy)

# All Middlewares Security (STM32_Secure_Engine, STM32_Key_Management_Serices, mbed-crypto)

& All Utilities

- CabalB\Al containa IEA svavanlan § anslicaaticnae et QIAIADM oo bhaoin taclalboin oodad ta MMOLS ADK O ol AIlDVE
mifi Close

1.2 CubeMX ¥fiEIRH
FHF STM32CubeMX, 7E New Project N4 =Hik#¥, i5iR4E 7 R%EFE New Project FH = !

New Project

| need to :

ACCESS TO EXAMPLE SELECTOR
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1.2.1 Start My project from MCU
B LMAME TR A I WL F= 5, R eeA sorme & i A - 3 L(User Defined) 1
LoRaWAN/SigFox/SUBGHZ v [, A fe4:k CubeWL ' AT_Slave/EndNode/PingPong demo

1.2.2 Start My project from BOARD

%5 2 FhidE T NUCLEO-WL55JC1 il NUCLEO-WL55JC1 #i#f Demo #, HAEA= s AIfc & 11
J1H %€ X (User Defined)[’] LoRaWAN/SigFox/SUBGHZ N, AREA ik CubeWL
AT_Slave/EndNode/PingPong demo

1. 2.3 Start My project from EXAMPLES
%5 3 FhidE H F4E i CubeWL 1 NUCLEO-WL55JC1 il NUCLEO-WL55JCL1 [f] Examples, 4=
AL & CubeWL A AT_Slave/EndNode/PingPong demo

1.2.4 Start My project from MCU STM32WLEx
7£ New Project Fik#, "Start My project from MCU " [J’ACCESS TO MCU SELECTOR*

New Project

| need to :

Start My project from MCU

IR RN

Start My project from STBoard

ACCESS TO BOARD SELECTOR

b RS R e 2 SR AL K P, A

[ Download selected Files X ‘ [ Download selected Files X
Download File cube-finder-db. zip Download File crdb_full zip
Download and Unzip selected Files Download and Unzip selected Files

¢ Series A STM32WL
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Series hd
Check/Uncheck All
STM32WL
A B T 75 R %6 STM32WLESIX HRATE & — 3k
MCUs/MPUs List: 19 items Display similar items Mt Export
[+ | Partlio ____|Reference [Marketing St...] Board mmmm

w STM32WLE4CC STM32...  Active UFGFPN48 256 kBytes 20 kBytes 48 MHz
w STM32WLE4JC STM32...  Active UFBGAT3 256 kBytes 64 kBytes 43 48 MHz
w STM32WLEECC STM32...  Active UFQFPMN48 256 kBytas B4 kBytes 29 48 MHz
w STM32WLE5JC STM32...  Active UFBGAT3 256 kBytes 64 kBytes 43 48 MHz
w STM32WLEEUC STM32... NA WLCSPES 256 kBytes B4 kBytes 22 48 MHz
w STM32WLE4CE STM32... NA UFQFFPN4E B4 kBytes 64 kBytes 29 48 MHz
w STM32WLE4CBE STM32... NA UFQFPN48 128 kBytes B4 kBytes 29 48 MHz
w STM32WLE4CC STM32 Active UFQFPN4E 256 kBytes 64 kBytes 29 48 MHz
w STM32WLE4LJ8 STM32... NA UFBGA73 E4 kBytes 20 kBytes 43 48 MHz
w STM32WLE4LJE STM32 A UFBGATS 128 kBytes 48 kBytes 43 48 MHz
w STM32WLE4JC STM32...  Active UFBGA73 256 kBytes B4 kBytes 43 48 MHz
w STM32WLESCE STM32 Active UFQFPN4E B4 kBytes 20 kBytes 29 48 MHz
w STM32WLESCB STM32...  Active UFQFPMN48 128 kBytes 48 kBytes 29 48 MHz
w STM32WLESCC STM3Z...  Active UFCQFPN4B 256 kBytes 64 kBytes 29 48 MHz
w STM32WLESS STM32...  Active UFBGA73 64 kBytes 20 kBytes 43 48 MHz
w STM32WLESJE STM3Z...  Active UFBGAFS 128 kBytes 48 kBytes 43 48 MHz
w STM32WLESIC STM32...  Active UFBGA73 256 kBytes 64 kBytes 43 48 MHz
b4 STM32WLESUB STM32... NA WLCSPES B4 kBytes 20 kBytes 22 48 MHz
w STM32WLESUB STM32... NA WLCSP53 128 kBytes 45 kBytes 22 48 MHz

A d“Start Project’ JF 4481 &35 H

1% F%¢ Single Core Project, fiili OK

Multi-core feature available pod

e Do you want to start a new project as Dual core project ?

® Do you want to start a new project as Single core project ?
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STM32 ﬁ

CubeMX
Home

System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware >

Trace and Debug >
Power and Thermal >

Utilities >

Cutput

STM32WL
STM3ZWL
STM3ZWL
= STM32WL
STM32WL
STM32WL
STM3ZWL
STM3ZWL
STM32WL
STM32WL
STM32WL
STM3ZWL
STM3ZWL
STM32WL
STM32WL
STM32WL
STM3ZWL
STM3ZWL
STM32WL

m STM32CubeMX Untitled: STM32WL53)Clx

File

Pinout & Configuration
v Software Pa

STM32WL5x
STM32WLEx
STM32WLEx
STM32WL5x
STM32WL5x
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx
STM32WLEx

Window

Clock Configuration

£ Pinout view

Help

Project Manager

v Pinout

filoy x

Untitled - Pinout & Configuration GENERATE CODE

System view

UFBGAT3 (Top view)

Ix

STM32ZWL54CCUx
STM32ZWLELJClx
STM3ZWLESCCUx
STM3I2WLESJClx
STM32ZWLEEUCY x
STM32ZWLE4CEUx
STM32WLEACBUx
STM3ZWLE4CCUx
STM3I2WLE4JBIx
STM32WLE4JBIx
STM32WLE4JClx
STM32WLESCEUx
STM3ZWLESCBUx
STM3I2WLESCCUx
STM3I2ZWLESE!x
STM32WLESJBIx
STM32WLESJClx
STM3ZWLESUB Y x
STM3I2WLEEUBY x

il

m =

A

Package
UFQFFN48
UFBGAT3
UFQFFN4E
UFBGAT3
WLCSPSS
UFQFFN48
UFQFFN48
UFQFFN4E
UFBGAT3
UFBGAT3
UFBGAT3
UFQFFN48
UFQFFN4E
UFQFFN48
UFBGAT3
UFBGAT3
UFBGAT3
WLCSPSS
WLCSPSS

(i) A R4 1, AI7E Window FHELTH Output %

\de%%

E Outputs |

Font size »

(mfiopres

Window

l O Qutputs

Font size b

H - BEMCH |—| il
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m STM32CubeMX Untitled: STM32WL55)Clx -
swsgg File Window Help © Hoy < Ly

Project Manager

v Pinout

O X

Untitled - Pinout & Configuration

Clock Configuration

£ Pinout view 5= System view

System Core

Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware >

Trace and Debug >

Power and Thermal >

Ltilities >

UFBGAT3 (Top view)

@ 1 @ W & m = o v

1.3 CubeMX EAEEIGH
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File @ Window Help
4 | oad PI’O]EI o CtrkL

i CEEN NN o ck Configuration

Save Project Ctrl-S -

eI o Gl /mport project: available for new Project without compound pins

? | Close Project 1 Mode and Configuration N
Generate Report _Crr-f
| | Recent Projects ’ v‘
Exit Ctrl-X
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m Import Project X

Imported Froject
\STM3ZCube_FW_WL_V1.0.0\Projects\NUCLED-WLESJ C\Applications\LoRaWAN\LoRaWAN_End_NDde\LURaWAN_End_Node.ioc| nl

—

cImport MX Settings
[ Import Power Consumption Calculator Settings

[ Import Project Settings

EImport Finout/Clock Configuration/Configuration Settings
® Automatic Import
© Manual Import

Import Finning Status

Import Peripherals Configuration

ADC
ADV_TRACE ADV_TRACE
DA, DA,
LORAWVAN LORAWWAN
MISC MISC
NWIC MNWIC
RCC RCC
RTC RTC
SEQUENCER_M4 SEQUENCER_M4
SUBGHZ SUBGHZ
SYS SYS
TIMER TIMER
TINY_LFM TIMY_LFM
LUSART2 import to
GPIO GPRID

| Import Status

WL_V1.0. 0" Projects \INUCLEO-WL5S5JC" Applications' LoRaWall, LoRaHAN_End_Node\ LoRaWAN End MNode.ioc project

m Import Project >

o Froject is successfully imported. Import RCC : PASS;
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Nindow o

! Outputs
1

Font size »
Al IE Window=>Output JI#/2 5 2 % import A7 100 | ks el

ction  |SCIUEPLE

Creating: STM3ZWLSS5JCIx
Initializing: STM3ZWLS55JCIx

Import Analysis:
C:'Users' gongw! STMI2Cube' Repository’ CubeWL)STM32Cube FW WL V1.0.0"Projects NUCLEO-WL55JC Applications' LoRaWAN' LoRaWAN End Mode'LoRaWAN End Node.loc[project

Import :
Importing project completed
Froject is successfully imported. Import BRCC : PASS:

Creating: STM32WL55JCIx

Initializing: STM32WL55JCIx

Import Analysis:
C:\Users\gongw\STM32Cube\Repository\CubeWL\STM32Cube_FW_WL_V1.0.0\Projects\N
UCLEO-WL55JC\Applications\LoRaWAN\LoRaWAN_End_Node\LoRaWAN_End_Node.ioc
project

Import :
Importing project completed
Project is successfully imported. Import RCC : PASS;

LR A F File =>Import Project i£ 31, A NKE, RopaFimiH DWAcE, 66 import 2% 1
H.
Fileo Window Help

I Mew Project ... ctri-n

Load Project ... il

SEVNMBIE | ot project: available for new Project without compound pins
Save Project As . Cirl-A B /
Clase Praoject e N
Generate Report  Cirl-R

Recent Projects 4
Exit Ctrl-¥.

1.4 CubeMX GieBIRH

1.4.1 CubeMX B2 & Project Manager
%% Project Manager

1.4.1.7 BJ& Project

%340 Project FHECE M1 :

Project Name: WLE5Jx_EndNode

Project Location :
C:\Users\gongw\STM32Cube\Repository\CubeWL\STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55JC\Applications\LoRaWAN

Application Structure : Advanced

LAT1054 - Rev 1.0 page 12/46
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Toolchain / IDE EWARM V8
Minimum Heap Size: 0x200
Minimum Stack Size: 0x800

CubeWL fitA: STM32Cube FW_WL_V1.0.0

EE:

Hit Browse iE£FE Project frRA7 1 H 3%

® I H &FR WLESIx_EndNode €J#E 7 STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55]C\Applications\LoRaWAN T, #1 LoRaWAN_End_Node EZ% B %, &l
C:\Users\gongw\STM32Cube\Repository\CubeWI\STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55]C\Applications\LoRaWAN\WLE5Jx_EndNode, U{EF 5 LoRaWAN_End_Node #1TEEER

® fZE Application Structure 4 Advanced 5 basic B+ AKX 31?

Application Structure & Advanced I} H 3% 45 #9532 50 2 H 3% 5 75 -

Application Structure 4 Basic I}, FT4 [1*.h ##£ WLE5Jx_EndNode\lnc H3% F, A& fl*.c 76

WLE5SJx_EndNode\Src H3% T

— BAERGE — RS 5 B R ES s aE ek 7! ! !

Pinout & Configuration Clock Configuration 1 Project Manager

Project Settings \
Project Name

[WLESJx_EndNade e |
Project Location
LV1.0.U\Projects\NUCLEO-WLESJC\AppIications\LoRaWANl

Application Structure

|Advanced ej‘ [J Do nat generate the ma...

Toolchain Folder Location
l 0.0\Frojects\NUCLEO-WLESJCVApplications\LoRaWARNWLES y_EndMadel)

Toolchain /1D Min \Veggion
EWARM ~ | V8 6v [ Generate Under ...

¢Linker Settings

Minimum Heap Size
Minimum Stack Size

2  Project

Advance

«Mcu and Firmware Package
Meu Reference
[STM32WLESJCIx |

Firmware Package Mame and Version
[STM32Cube FW_WL V1.0.0 |

Use Default Firmware Location

| Browse

1.4.1.2 fij& Code Generator
kAl Code Generator HFCE 41, #%EFE"Add necessary library files as reference in the toolchain project
configuration file “, X R AL ik Drivers il Middlewares H 3.

£ Generated files T [1] “Generate peripheral initialization as a pair of “.c/.h’ per peripheral”

LAT1054 - Rev 1.0 page 13/46
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Pinout & Configuration Clock Configuration Project Manager

¢ STM32Cube MCU packages and embedded software packs
O Copy all used libraries into the project folder
C Copy only the necessary library files

® Add necessary library files as reference in the toolchain project configu... I

Generated files

Generate peripheral initialization as a pair of "c/.h' files per peripheral I

[J Backup previously generated files when re-generating

Keep User Code when re-generating

Code Generator )
Delete previously generated files when not re-generated

«HAL Settings
[J Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

¢Template Settings

Select a template to generate customized code Settings...

+STM32Cube Firmware Library Package
O Copy all used libraries into the project folder

() Copy only the necessary library files

® Add necessary library files as reference in the toolchain project configuration file

D

=
Copy all used library Package (40 & %!l Drivers\STM32WLxx_HAL_Driver 89 Fr 7 Ix5h)

WLESIx_EndNode EFIZIHM B R T, AT
® Copy only the necessary library files(Z01X & %l Drivers\STM32WLxx_HAL_Driver T~ FAZI 93X 5h)

WLE5Jx_EndNode EFIZIHMERT, EaETLIE
® Add necessary library files as reference in the toolchain project configuration file(<N& f¥, Drivers

Middlewares B3, X% Drivers\STM32WLxx_HAL Driver T B IK )
WLES)x_EndNode E#IZIEME X T, ReEI1E

o X

2% UM1718 4.9 Project Manager view

¢ Generated files
Generate peripheral initialization as a pair of ¢/ h'files per peripheral
[ Backup previously generated files when re-generating
Keep User Code when re-generating

Delete previously generated files when not re-generated
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2 BBk
2.1 fEREIME

2. 1.1 Middleware=>LORAWAN
Middleware=>LORAWAN=>Mode #1/4Ji% Enabled, LORAWAN Ijfemiftift 1, [ SIGFOX 1 SUBGHZ_PHY &l

KAe T, BN, FEEHEHENCE LORAWAN .

1 Pinout & Configuration Clock Configuration

v Software P v Pinout

a[ V] LORAWAN Mode and Configuration

Categores
Analog > o Enabled
Timers >
Connectivity >
Multimedia >
Security >
Computing >
eﬂiddleware hd
- Configuration
FATFS
FREERTOS Reset Configuration
KMS

) A Platform Setting

2. 1.2 Timers=>RTC f#ift
Timers=>RTC=>/3)i% Activate Clock Source, JFi.E Alarm A A Internal Alarm A

1 Pinout & Configuration {

Q g RTC Maode and Configuration

Categories | 451
System Cors 5 Activate Clock Source
Activate Calendar
Analog ’ Alarm A |Interna| Alarm A e v |
aTimerS v Alarm B [Disable v]
. O Timestamp
LPTIM1 Wakelp |Disab|e V|
LPTIM2
LPTIM3 L] Tamper 1
[ Tamper 2
TIM1
TV [ Tamper 3
TIM1E Calibration |Disab|e v
TIM17

[ Reference clock detection

2.2 RTC
Fi & Alarm A A Internal Alarm A

LAT1054 - Rev 1.0 page 15/46
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1 Pinout & Configuration (

RTC Made and Configuration

Activate Clock Source
Activate Calendar

Analog ’ Alarm A |Interna| Alarm A e v |
aTimerS v Alarm B [Disable v]
a O Timestamp
LPTIM1 Wakelp |Disab|e V|
LPTIMZ
LPTIMG [ Tamper 1
[ Tamper 2
TIM1
TIVE [ Tamper 3
TIM16 Calibration |Disab|e ~
TIM17

[ Reference clock detection

Clock Configuration => RTC Clock Mux=>LSE
£ Clock Configuration H#&# RTC Clock Mux J& 5 it & & LSE

1 Clock Configuration

ha | \

RTC Clock Mux

HSE HSE_RTC
e 132 = @)
Input fraquency
LSE
|-._:[ LSE Ir > ® 32768 [To RTC (KHz)
O

LS| RC
1-1000 KHz — LSl
—

1w
32 KHz
.

> To IWDG (KHz)

Timer =>RTC=>Users Constants
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Pinout & Configuration

Activate Clock Source

System Core >
Activate Calendar
Analog ’ °Alarm Allnternal Alarm A V|
eTimerS v Alarm B [Disable v]
N O Timestamp
LPTIM1 Wakelp Disable v]
LPTIMZ
LPTIVG [ Tamper 1
O o
TiM1
TIVE [ Tamper 3
TIM1E Calibration |Disab|e ~
TIM1T
[J Reference clock detection
Connectivity >
Multime dia >
Security >
Computing ? e remove
Middleware > Canetant Names Canetant YWalua
RTC_M_PREDIV_S 10
Trace and Debug > RTC_PREDM S ((1<<RTC_N_PREDIV_S}1) |
RTC_PREDIV_A ((1<<(15-RTC_N_PREDIV_S))-1)

Power and Thermal > USART_BAUDRATE 115200
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1 Pinout & Configuration

Q & RTC Mode and Configuration :

System Core 5 Activate Clock Source
Activate Calendar

LAT1054

Analog ’ Alarm A Intemnal Alarm A e v]
eﬁmers . Alarm B [Disable v]
N O Timestamp
LPTIM1 WakeUp Disable v]
LPTIMZ
LPTIVG O Tamper 1
O Tamper 2
TiM1
TIVZ O Tamper 3
MG Calibration [Disable ~
TIM1T

[ Reference clock detection

Configuration

Connectivity >
Multimedia > 5
Security >
Computing ? 8 add remt
Mideleware 5 Constant Name Constant Value
RTC_M_PREDIV_S 10
Trace and Debug > RTC_PREDIN_S ((1<<RTC_N_PREDIV_S)-1)
RTC_PREDIV_A {(1<<(15-RTC_N_PREDIV_Sj}-1)
Power and Ther... > USART_BAUDRATE 115200
LPUART_BAUDRATE 9600 o
RTC N _PREDIV_S 10
RTC PREDIV S (1<<RTC_N_PREDIV_S)-1)
RTC_PREDIV_A ((1<<(15-RTC_N_PREDIV_S))-1)
USART BAUDRATE 115200
LPUART BAUDRATE 9600

Timer =>RTC=>Parameter Settings
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Activate Clock Source

System Core ?
Activate Calendar
Analog ’ Alarm A |Interna| Alarm A ~ |
eﬁmers v Alarm B |Disable ~|
- O Timestamp
LPTIMI WakeUp |Disab|e hd |
LPTINZ
LETIM3 [ Tamper 1
[ Tamper 2
TIM1
TINZ O Tamper 3
TIM1E Calibration |Disab|e ~
TIM17
[ Reference clock detection
Connectivity ?
Reset Configuration
Multimedia >
Security >
i >
Computing « General
Middlewars N Asynchronous Predivider value  RTC_PREDIV_A o
Bin Mode Free running Binary modee
Trace and Debu 5 SSRU Underflow Interrupt Enabled
g ~ Alarm A
Power and Thermal > Free running 32 bit value 0
Binary AutoContral o
Utilities N Free running 32 hit mask 55[31:0] are compared and must match to activate alarm.

Timer =>RTC=>NVIC Settings
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1 Pinout & Configuration

Q & RTC Mode and Configuration :
Categories

5 Activate Clock Source

System Core

Activate Calendar

Analog >

Alarm A |Interna| Alarm A ~ |
aTimerS v Alarm B [Disable ~]
N [ Timestamp
LPTIMI WakeUp [Disable ~]
LPTIM2
LETIMG [ Tamper 1
[ Tamper 2
TIM1
TINZ [ Tamper 3
Ti16 Calibration [Disable ~
TIM1T7
Connectivity >
Multimedia >
Security > NWIC Interrupt Table Preemption Priority | Sub Priarity
RTC Tamper, RTC TimeStamp, LSECSS and RTC SSRU Interru. ] ]
Computing > RTC Alarms (& and B) Interrupt (ol o]

Middleware => LORAWAN => Platform Settings => Timer Server => RTC

1 = Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
LORAWAN Made and Caonfiguration :
Multimedia > o Enabled

Security >
Computing >
Configuration
eMiddIeware il
FATFS o app on 0 M con ning C M midd 1 User nts @ Platform Settings
FREERTOS cTimeServer \
KIS
3 LORAWAN Name IPs or Components Found Solutions BSP API
RTC RTC:RTC Enabled ~] [rTC e ~ | Unknown

2.3 DebugLine

Connectivity=> USART2 (AT Slave)

1.1V

T VCP TX  SB3 == B2 PA1 G3 PAL
L ARD DI TX LPUART1 TX/USART2 TX PA2 H2

| ARD D1 TX PA2
SBS5 LPUART1 RX/USART2 RX  PA3 Hl

T VCP RX D PA3
—ARD D0 RX ' ARD D10 TPAT. 11
[ ARD DO RX DNF ARD D13 —PAs 1 | A4
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1 Pinout & Configuration

Q é USARTZ Mode and Configuration
[eaisseies 2 T
System Core 5 Wlode |Asynch|‘0n0us o V|
Hardware Flow Control (R5232) |Disahle v
Analog ?

[ Hardware Flow Control (RS485)

fanagement |Disable

Timers » Slave Select(N

eCDnnecti\rity hd

12C1
12C2
12C3

LFUART1
SPI
SPIZ
SUBGHZ

e USART1

1 Pinout & Configuration Clock Configuration

v Software Packs v Pinout
Q 5[‘:’} USARTZ Mode and Configuration
oaissees . T

Mode |Asynchr0n0us

System Core >
Configuration
Analog >
i >
Timers i @ User Constants
eCDnnecti\rity hd
Search Constants
12C1
12c2 Constant Name
12C3 RTC_N_PREDIV S 10
PUARTI RTC_PREDIV S ((1<<RTC_MN_PREDIV_S)-1)
<pir RTC_PREDIV_A ({1<<(15-RTC_N_PREDIV_S))-1)
<Pp USART_BAUDRATE e 115200
v SUBGHZ

a USARTI
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1" Pinout & Configuration Clock Configuration

v Software Packs v Pinout

Q el USARTZ Mode and Configuration
Categaries

Mode |Asynchr0n0us o

System Core 2
Configuration
Analog >
Timers >
eCDnnectivity hd
2c ~ Basic Parameters
2c2 Baud Rate °USART_BAUDRATE Bits/s
2C3 Word Length 8 Bits (including Parity)
Parity MNaone
LPUARTI Stop Bits 1
SPN ~ Advanced Parameters
v EEEGH"‘ Data Direction Receive and Transmit
e - Over Sampling 16 Samples

USARTI ) .
m Single Sample Disable

ClockPrescaler

1
Fifo Mode oEnabIe

Multimedia 5 Txfifo Threshold 1 eighth full configuration
Ruxfifo Threshaold 1 eighth full configuration
Security 5 ~ Advanced Features
Auto Baudrate Disable
Computing 5 TX Pin Active Level Inversion Disable
RX Pin Active Level Inversion Disable
Middleware > Data Inversion Disable
TX and RX Pins Swapping Disable
Trace and Debug > Overrun Enahle
DMA on RX Error Enahble
Power and Thermal » MSE First Disable

Pinout & Configuration

USARTZ Mode and Configuration

4
. ’
Catsgories

System Core 5 Mode |Asynch|'onous V|
Hardware Flow Control (RS232) [Disable ~]
Analog ’ O Hardware Flow Control (RS485)
Timers by it |Disable |
Connectivity hd — "
Configuration
2c1 Reset Configuration
:ggg @ DM~ Settings ;
] ngs & Use nts
il DMA Request
SPI2 USARTZ TX DMAT Channel 5 e Memary To Peripheral Low
Vv SUBGHZ
USARTI
USART2

LAT1054 - Rev 1.0 page 22/46



LAT1054

1 Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
Q {é} USARTZ Mode and Configuration :
1 .
System Core v Made ‘Asynch\unuus o ~ |
Configuration
Analog >
Reset Configuration
Timers >
olcmﬂeclwity v
Search Signals
¢ S (CrtH+F) [ Show only Modified Pins
12C1
[2c2 Signal on Pin|GPIT output Ievel GPI0 Pull-up/Pull-down  [Maximum output speed
1263 PAZ2 USARTZ_TX nfa Alternate Function Push Pull Mo pull-up and no pull-down Very High 6 nfa USARTx_TX
LPUART! PA3 USART2Z_RX nfa Alternate Function Push Pull Mo pull-up and no pull-down Very High 8 nfa USARTx_RX
SPI1
SPI2
v SUBGHZ
a USART1

Pinout & Configuration

Q 153 USARTZ Maode and Configuration

Mode |Asynch|‘0n0us v|

v A

System Core >

Hardware Flow Control (RS232) [Disable ~]

Analog ’ O Hardware Flow Control (RS485)

Timers 5 lanagement Disakle |

Connectivity hd

Configuration

-

12C1
12C2
12C3

LPUARTI Preemption Priority | Sub Priarity

SPI DWMAT Channel & Interrupt 0 0

SPI2 USARTZ Interrupt e 0 0
v SUBGHZ

USART1

USART2
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1 'Pinout & Configuration Clock Configuration

v Software Packs
O‘ o NWVIC Mode and Configuration :

Configuration

Priority Group |4 bits for pre-emption priority O bits for subpriority V| [ Sort by Premption Priority and Sub Priority

DA
GRIO Search ‘ © (& [ Show only enabled interrupts Force DA channels Interrupts
HSEM
WDG NWVIC Interrupt Table Enabled |Preemption Priority
— Mon maskable interrupt ] 0
E""‘f Hard fault interrupt 0 0
Vv SYS
WAWDG Memary management fault 0 ]
Prefetch fault, memory access fault [u] 0
Undefined instruction or illegal state 0 0
System sewvice call via SW/ instruction 0 0
Analog > B
Debug monitor 0 ]
. Pendable request for system senvice 0 1]
Timers > . .
Time hase: System tick timer 0 0
Connectivty - PvD and PYM detector O o ]
FLASH (CFl) global Interrupt | 0 0
* RCC Interrupt | 0 0
12C1 DMA1 Channel 5 Interrupt 2 o i
122 ADC Interrupt O 0 0
1263 USART? Intermupt 2 e 0
LPUARTI RTC Alarms (A and B) Interrupt ] 0 0
S= SUBGHZ Radio Interrupt ] 0 0
SPI2
v SUBGHZ
USART1
v USART2

Clock Configuration => USART2 Clock Mux => SYSCLK

USARTZ Clock Mux
FCLE]

s
SYSCLK J
|—|-

OB .__I P |ToUS.°.RT2[MHz]

JE— LPTIMZ Clock Mux
LSE
e

\O @]

Middleware => LORAWAN => LoRaWAN middleware => radio board if =>Activate Debug Line
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2 Pinout & Configuration Clock Configuration Project Manager
v Software Packs w Pinout
Q. V@ LORAWAN Wode and Configuration :
Categories
Multimedia > Enabled
Configuration
Security ?
Reset Configuration o
Computing 4
aMiddleware hd
FATFS Region India freq: 865
FREERTOS Region USA freq: 915

Region Russia freq: 864
- Enable Hybrid mode
Enable LoRaMAC ClassB
~ radio_board_if
Radio maximum walkeup time (in ms)
TCXO support
DCDC support
5 Activate Radio Board Interface
|Acti\rate Debug Line
~ mw_log_conf
Enable Middleware log

S Oooo@Eg

<] !lHHHD

Trace and Debug >

Power and Ther...

Ltilities 4

Platform Settings => VCOM => USART2

1 Pinout & Configuration Clock Configuration Project Manager
v Software Packs ~ Pinout
o V] & LORAWAN Mods and Configuration :
| Categories | A--7 |
Multimedia > Enabled
Security >
Computing >
Configuration
eﬂiddleware v N
FATFS 0 0 0 C 0 \N mid ] 0 s | 4k Platform Settings
FREERTOS
S AVCOM .
3 LORAWAN Name IPs or Components Found Solutions BSP API
USART  [USART:Asynchronous a | [usART2 e ~ | Unknawn

2.4 System Core => GPIO (RF SW CTRL / BUTTON / LED)

2.4.1 RF_CTRL
NUCLEO-WL55JC
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RF front-end configuration

FE_CTRLI

FE_CTRL2

FE_CTRL3

Transmit high output power

Low

High

High

Transmit low output power

High

High

High

Reset_State

[252_SD

LPTIMT_ETR

LPTIMZ_ETR

SPI2_MOSI Reset_State
GPIO0_Input GPIO_Input

k P10 _Analag

EVENTOUT
GPIO_EXTE

k PID_Analog
EVENTOUT
GPID_EXTl4

-

GPIC_Analog,
EVENTOUT
GPI0_EXTI3

1 Pinout & Configuration

Clock Configuration
v Software Packs

Recelve High Low High
res
FE CTRL3 igi I;g PC3
FE_CTRLI1 S T4 PC4
FE_CTRLZ2 PCS5

2
B3 _PC6_ G2 | e
PC13 C7 | poys
STM32WL55JCI7

v Pinout

Project Manager

GFIO Mode and Configuration

oA

Configuration

|Gmup By Peripherals

Search Signals
Search (CrlHF

Signal on Pin

na Low
nfa Low
na Low

GPIO output level

Cutput Push Pull
Cutput Push Pull

Output Push Full

GPID Pull-up/Pull-down
o pull-up and no pull-down Low
o pull-up and no pull-down  Low n/a
o pull-up and no pull-down  Low nfa

Maximum output speed _ User Label

Fast Mode
n/a

[ Show only Modified Pins

Modified
RF_CTRL3 W4
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Clock Configuration

v Software Packs v Pinout
LORAWAN Mode and Configuration

Categories
Multimedia > o Enabled

1
’

guration

Security >

|
Computing >
eMiddleware hd Radio

Name IPs or Components Found Solutions BSP API

@ Platform Settings

FATFS
FREERTOS RF SW CTRL 3 [GPI0: Output | [Undefined ~ | Unknown

KMS :
3 N RF SW CTRL 1 [GPIC: Output eg [PA4 [RF_CTRL1] o ~ | Unknown
RF SW CTRL 2 [GPI0:Output [PAS [RF_CTRLZ] e | Unknown

2.4.2 LED

fic & %4 LED ) GPIO

oo | ¢4 PBY I

PBY 4 —PBi0  ARD D6

PB10 ———o——

>m11 |_G& PBIL

pR1y | E6 PBL2 ARD D2

pR13 | DI PBI3 ARD_A5 LED? ——->
C6 PB4 ARD_A4 TED3

PB4 — %815 B TEDL D3

PB15 LEDI

Reset_State

DAC_EXTI9

2C1_SDA Reset_State
Reset_State [282_WS ADC_EXTIN
[2C2_SCL IR_COUT COMP2_0UT|
[282_SD SPI2_NSS [2C3_SDA
SPIZ_MOSI TIM17_CH1 LPUART1_TX|
TIM1_CH3N TIM1T_CH3N TIM2_CH4

GPIO_Input ]

GPIO_Analog
EVENTOUT

GPIO_Input GFIO_Input
PID_Analag
EVENTOUT
GPID_EXTI9

P10 _Analag
EVENTOUT
GPIO_EXTIN1

Clock Configuration

Project Manager

v Software Packs ~ Pinout
GPIC Made and Configuration

Configuration

[ Show only Modifizd Pins

Maximum output speed Us~ ' abel
n/a 6

GPI0 Pull-up/Pull-down

Cutput Push Pull flo pullup and no pull-down Low LED1
Cutput Push Pull o pull-up and no pull-down Low Disable LEDZ 8
Output Push Pull Mo pull-up and no pull-down Low nfa LED3 10
Output Push Pull Mo pullup and no pull-down Low n/a RF_CTRLI
Analag > Output Push Pull Mo pullup and no pull-down Low n/a RF_CTRL2
Output Push Pull No pull-up and no pull-down Low n/a RF_CTRL3
2.4.3 BUT

fic & #x 1 BUTTON ¥) GPIO
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User buttons

KMR231GLFS
LF

Il
I\
Q
@
&

User button|1
SBI6 _ PAO
— e
1K L g 2o

712
E%SDA.LCSW -1

User button 2

R22) PAL
1K
] -
KMR231GLFS 13
==c69 A& [ESDALC6VI-1U2
a ||' 1000F
[ “

h NE

User button 3
R23 PC6
1K
KMR231GLFS 14
||' ==C70 & [ESDALC6V1-102
100nF

Reset_State
COMP1_oOUT

DEBUG_PWR-REGLF1S|

[2C3_SMBA
[25_CKIN
PWR_WKUP1
RTC_TAMP_IN2
TIMZ2_CH1
TIM2_ETR
USART2_CTS
USARTZ_NSS
GFIO_Input
GPIO_Cutput
GFIO_Analog
EVENTOUT

Reset_State
DEBUG_PWR-REGLF2S|
[2C1_SMBA
LPTIM3_CUT
LPUARTI_RTS
SPI1_SCK

TIM2_CH2

USARTZ_DE
USART2Z_RTS
GPIO_Input

GPRIO_Cutput
GFIO_Analog
EVENTOUT

Reset_State
[282_MCK
GPIO_Input

GRFIO_Output
GPIO_Analog
EVENTOUT

Clock Configuration

v Software Packs

v Pinout

Project Manager

DA

HSEM
IWDG

Analog >
Timers >
Connectivity >

&ystem Care v

a DIvIA
HSEM
IWDG
NWIC

nfa
nfa
nfa

External Interrupt Mode with Rising edge trigger detection flo pull-up and no pull-down
External Interrupt Mode with Rising edge trigger detection Mo pull-up and no pull-down
xternal Interrupt Mode with Rising edge trigger detection Mo pullup and no pull-down

GPID Pull-up/Pull-down

Low Output Push Pull
Output Push Pull
Output Push Pull
Output Push Pull
Output Push Pull
Output Push Pull

Low
Low
Low
Low
Low

No pull-up and no pull-down
Mo pull-up and no pull-down
Mo pull-up and no pull-down
Mo pull-up and no pull-down
Mo pull-up and no pull-down
Mo pull-up and no pull-down

EXTI Line O Interrupt
EXTI Line 1 Interrupt
EXTI Lines [9:5] Interrupt

Sub Priority
1]

0
0

Maximum output speed| Fast Mode

Low
Low
Low
Low
Low
Low

nia
nia
nia
nia
Disable
nia
nia
nia
nia

BUT2
BUT3
LED1
LED?
LED3
RF_CTRL1
RF_CTRL2
RF_CTRL3

(<< <P PP < <]
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1 Pinout & Configuration

{‘:’} GFIO Mode and Configuration 4

hd |G|‘0up By Peripherals V|

DA

EXTI Line O Interrupt =
:—\:352‘1 EXTI Line 1 Interrupt .
A EXTI Lines [9:5] Interrupt o 0 E

2.4.4 DBG

Reset_State Reset_State
COMP1_0OUT| Reset_State ADC_IND Reset_State
12C3_SCL I2C3_SMBA [2C3_SCL ADC_IN1
1282_CK 1282_WS [282_CK [2C3_SDA
FH LPUARTI_Rp LPUART1_RTS LPUART1_CTS 1252_MCK
SPI2_SCK SPIZ_NSS SPI2_SCK SPI2_MISO
TIMZ_CH3 TIM1_BKIN TIMW1_CH1N TIM1_CHZN
GPIO_Input GPIO_Input GPIO_Input GPIO_Input
GFI0_Analog GFI0_Analog GFI0_Analog GPIC_Analog|
EVENTOUT EVENTOUT EVENTOUT EVENTOUT
GPIO_EXTI0 GPIO_EXTI2 GFI0_EXTI13

1 Pinout & Configuration Project Manager

v Pinout

[ Show only Madified Pins

G GPIO made GPIO Pul-up/Pull-down

Ussr Le* !
Low Cutput Push Pull o pull-up and no pull-down Low nia DBG4
Low Cutput Push Pull o pull-up and no pull-down Low nfa DBG1
Low Cutput Push Pull o pull-up and no pull-down Low na DBG2
Low |Oulput Push Pull o pull-up and no pull-down Low nia DBG3
Analog 5 n/a External Interrupt Mode with Rising edge trigger detection Mo pull-up and no pull-down n/a nia BUT1
n/a External Interrupt Mode with Rising edge trigger detection Mo pull-up and no pull-down nfa nfa BUT2
Tirmers 5 nfa External Interrupt Mode with Rising edge trigger detection Mo pull-up and no pull-down n/a n/a BUT3
Low Cutput Push Pull Mo pull-up and no pull-down Low nfa LED1
Connectivity > Low Cutput Push Pull Mo pull-up and no pull-down Low Disable LED2
Low Cutput Push Pull Mo pull-up and no pull-down Low nia LED3
Multimedia > Low Output Push Pull Mo pull-up and no pull-down Low nia RF_CTRL1
Low Cutput Push Pull Mo pull-up and no pull-down Low nia RF_CTRL2
Security > Low Output Push Pull Mo pull-up and no pull-down Low nia RF_CTRL3

2.4.5 SWD(A] k)

¥ fEt Trace and Debug => DEBUG => JTAG and Trace => Serial Wire

T_SWDIO A Pall BE PA13
T_SWCLK PAl4 A4

T SWCLK T 770 PALS B3 PA14

T JTDI PA1S

| BGA73 | QFN48
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ADC_IN9

2CE_SMBA

IR_OUT
GFIO_Input
GFIO_Cutput
GFIO_Analog
EVENTOUT
GPIO_EXTI13

DEBUG_JTCK-SWCLK

DEBUG_JTMS-SWDIO

Reset_State
ADC_IN10

LFTIM1_OUT
GPIC_Input
GPIC_Cutput
GPIC_Analog
EVENTCOUT
GPIO_EXTI4

SWD : PA13-DEBUG_JTMS-SWDIO, DEBUG_PA14-JTCK-SWCLK,
JTAG (4 pins) + : PA15-DEBUG_JTDI, PB3-DEBUG_JTDO-SWO
JTAG (5 pins) + : PB4-DEBUG_NJTRST

2. 4.6 Middleware=>LORAWAN=>Platform Settings
Board resources => LED & BUTTON

Radio => RF SW CTRL
Debug = > Debug Line
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1 Pinout & Configuration Clock Configuration
v Software,
LORAWAN Mode and Configuration 4
Categories
System Core > Enabled |
Analog .

Timers y Reset Configuration 5

A Platform Settings

Connectivity
Multimedia Board resources
Name IPs or Components Found Solutions BSP API
Security > - T T
LED 3 |GPIO: Qutput - | [PB11 [LED3] ~ | Unknown
Computing > ) .
LED 2 GPI10:Qutput ~ | |PB9 [LED2] ~ |Unknown
iddleware v
. LED 1 GP10:Output v | [PB15 [LED1] - | Unknown
FATFS BUTTON 1 GPIO:EXTI - | [PAO [BUTH] ~ | Unknown
FREERTOS ) .
KMS BUTTON 3 [GPIO:EXTI ~ | |pce [BUT3) ~ | Unknown
e’ LORAWAN BUTTON 2 [GPIO:EXTI ~ | [pa1 [BUTZ] - | unknown
TimeServer
Name IPs or Components Found Solutions BSP API
Trace andDebug > |||RTC  RTC:RTC Enabled | RTC ~ | Unknown
Power and Thermal > | | fadio
Utiliies Name IPs or Components Found Solutions BSP API
RF SW CTRL 3 'GPIO:Output | [pc3 [RF_CTRL3] + | Unknown
RF SW CTRL 1 |GPIO:Output | |PC4 [RF_CTRL1] ~ | Unknown
RF SW CTRL 2:GPIO:Output ~ | |PC5 [RF_CTRL2] ~ | Unknown
[Debug
Name IPs or Components Found Solutions BSP API
Debug Line 1 |GPIO:Output ~ | PB12 [DBGA1] Unknown
Debug Line 2 /GPIO:Qutput ~ | PB13 [DBG2] ~ | Unknown e
Debug Line 3 |GPIO:Output -] [PB14 [DBG3) ~ | Unknown
Debug Line 4 |GPIO:Output | PB10 [DBG4] + | Unknown
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2.5 ADC

Analog=>ADC

1 Pinout & Configuration Clock Configuration
v Software Packs

Categories

Mo
1M1

e‘”amg v O N2
e * O3

System Core >

COMP1 LI Ih4
COmMP2 O M5
DAC
VREFBUF L1 INe
O N7
_ 0O N8
Timers >
(IR
Connectivity > O IM10
Multimedia > LhINT
Temperature Sensor Channel
Security 2 Vrefint Channel
Computing > O What Channel
O vDAC Channel
Middleware >

[ Regular Conversian Trigger
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Clock Configuration

v Software Packs

Categories

System Core » Temperature Sensor Channel

eﬁ\nalog hd

Wrefint Channel

COMP1
COMP2
DAC
WREFBUF ~ ADC_Settings
Clock Prescaler
Resolution
Timers > Calibration
Data Alignment
Connectivity 2 Scan Conversion Maode
End Of Conversion Selection
Multimedia ? Low Power Auto Wait
Auto Off
Security ’ Continuous Conversion Made
. Discontinuous Caonversion Maode
Computing 4 External Trigger Conversion Source
) External Trigger Conversion Edge
Middleware 4

DMA Continuous Requests
Civerrun behaviour
Trace and Debug ? Saquencer
SamplingTime Commaon 1
SamplingTime Common 2

COversampling Mode

Power and Thermal >

Utilities > )
Trigger Frequency

~ ADC_Regular_ConversionMode
Enable Regular Conversions

ADC Mode

Synchronous clock mode divided by 4°
ADC 12-bit resolution

Disable

Right alignment

Disabled

End of single conversion

Disabled

Disabled

Disabled

Disabled

Regular Conversion launched by software
None

Disabled
Overrun data overwritten e

Sequencer set tgdully configurable
160.5 Cycles

Disabled
High frequency

Disable

Middleware=>LORAWAN=>Platform Settings => Vrefint T calibration => ADC (EndNode)

1 Pinout & Configuration

Clock Configuration

v Software Packs

v Pinout

Project Manager

LORAWAN Made and Configuration

Mode

Caonfiguration

W A

A Platfarm Settings

— o
Mutimecia > Enabled
Security >
Computing 4
o\niddleware ~
FATFS Platform proposal
FREERTOS Vrefint T° calibration
KNS

3 LORAWAN Name IPs or Components

Found Solutions

BSP API

~| [aDc

~ | Unknawn

ADC ADC:Wrefint Channel e

3 STM32WL Templates Patches for CubeMX
STM32WL Templates fE41 F B3k, #FE 0] B17EH H 28 Templates

C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeMX\db\templates\stm32wl
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EEXA R P SR 7, BECRAMRELE A —E, & AR T E L E O /MR E
M NUCLEO-WL55JC(BGA73) #1# % STM32WLEXCXUx(QFN48)5E #ilk it 1~ ., ST
(RF SW CTRL), #%4#(BUTTON), LED ML E SA—FE, 1t FEGR R, A4 AR A
SRR R, T — T STM32WL ] template

3.1 CubeMX template patches for stm32wl

ITE =5

C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeMX\db\templates\stm32wl

5

stm32wl.zip

Ha s

radio_board_if _c.ftl for RF SW CTRL

radio_conf_h.ftl for DBG_GPIO_RADIO_TX
board_resources_c.ftl & board_resources_h.ftl for BUTTON
SubGHz_Phy_subghz_phy_app_c.ftl for LED
LoRaWAN_lora_app_c.ftl for LED

3.2 CubeMX Updates from v6.1.1 to v6.2.0

main.c
void SystemClock_Config(void) void SystemClock_Config(void)
{ {
RCC_OsclInitTypeDef RCC_OsclnitStruct = {0}; RCC_OsclInitTypeDef RCC_OsclnitStruct = {0};
RCC_ClkInitTypeDef RCC_ClkInitStruct = {0}; RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};
[** Configure LSE Drive Capability [** Configure LSE Drive Capability
*/ */

HAL_PWR_EnableBkUpAccess();
__HAL_RCC_LSEDRIVE_CONFIG(RCC_LSEDRIVE_

LOW); __HAL_RCC_LSEDRIVE_CONFIG(RCC_LSEDRIVE_
/** Configure the main internal regulator output LOW);
voltage

[
* @brief Macro to configure the External Low Speed oscillator (LSE) drive capability.
* @note As the LSE is in the Backup domain and write access is denied to
* this domain after reset, you have to enable write access using
* HAL_PWR_EnableBkUpAccess() function before to configure the LSE
* (to be done once after reset).

* @param __LSEDRIVE__ specifies the new state of the LSE drive capability.

* This parameter can be one of the following values:

LAT1054 - Rev 1.0 page 34/46




Lys

LAT1054

* @arg @ref RCC_LSEDRIVE_LOW LSE oscillator low drive capability.
* @arg @ref RCC_LSEDRIVE_MEDIUMLOW LSE oscillator medium low drive capability.
* @arg @ref RCC_LSEDRIVE_MEDIUMHIGH LSE oscillator medium high drive capability.
* @arg @ref RCC_LSEDRIVE_HIGH LSE oscillator high drive capability.
* @retval None
*
#define __HAL_RCC_LSEDRIVE_CONFIG(__LSEDRIVE_ )
LL_RCC_LSE_SetDriveCapability(__LSEDRIVE_ )

rtc.c
CubeMX v6.1.1 CubeMX v6.2.0

if (HAL_RTC_SetAlarm_IT(&hrtc, &sAlarm, if (HAL_RTC_SetAlarm_IT(&hrtc, &sAlarm, 0) =
RTC_FORMAT_BCD) != HAL_OK) HAL_OK)

#define RTC_FORMAT_BIN 0x00000000u /* This parameter will trigger a SW conversion to fit with
the native BCD format of the HW Calendar.

It should not be confused with the Binary mode @ref RTCEx_Binary_Mode.
*

#define RTC_FORMAT_BCD 0x00000001u /* Native format of the HW Calendar.

It should not be confused with the Binary mode @ref RTCEXx_Binary_Mode.
*
Ticket 96721 - [Diff Examples] WL RTC: RTC_FORMAT_BCD removed from HAL_RTC_SetAlarm_IT call
Ticket 100003 - [Diff Examples] WL RTC: RTC_FORMAT_BCD removed from HAL_RTC_SetAlarm_IT call
Ticket 90404 - [HAL_RTC_SetAlarm & HAL_RTC_SetAlarm_IT] Unnecessary assertion on parameter when

Alarm Masks defined

usart.c
CubeMX v6.1.1 CubeMX v6.2.0
if MR T

(HAL_DMA_ConfigChannelAttributes(&hdma_lpuartl_tx,
DMA_CHANNEL_NPRIV) = HAL_OK)
{
Error_Handler();

}
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4 L6

4.0 BETI=E

5

WLESIx EndNodezip [ 44 4 W1 ESIx_EndNode.ioc

4.1 £pk{{E8 GENERATE CODE

GEMNERATE CODE
M, "I LLSEIE PR GENERATE CODE £ Project, (Wi, i B CIEERIHRAA

i H %)

m Warning: Code Generation >

WARNIMNGS:

- These IPs still have some not configured or wrong parameter values:
[LORAWARN, Yerify the Platform Settings Tah |

Do you still want to generate code ?

EFE Yes

Generating user source code. ..

T] %6 Open Project fd /] IDE B %3] JT Project.

m Code Generation X

The Code is successfully generated under :
C:/Users/gongw/STM32Cube/Repository/CubeWL/STM32Cube_FW_WL_V1.0.0/Proje cts/NUCLEO-WL55.JC/Applications/LoRaWAN/WLE3Jx_EndNode
Project language : C

Warning:

Projects using Sigfox, LoRaWAN or SubGHz_Phy may require a customized linker file.
Examples can be found within the STM32Cube MCU Package for STM32WL series:
C:/Users/gongw/STM32Cube/Repository/CubeWL/STM32Cube_FW_WL_W1.0.0

Open Folder  Open Project Close

oii%#% Open Folder J5, &7 H ik EWARM\Project.eww ¥ Jf Project
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STM32Cube_FW_WL_V1.0.0 » Projects » NUCLEQ-WL55JC » Applications > LoRaWAN » WLESk_EndNode »
Name Date modified Type Size
Core 2/10/2021 10:35 File folder
EWARM 2/10/2021 10:35 File folder
LoRaWAN 2/10/2021 10:35 File folder
[] .mxproject 2/10/2021 10:35 MXPROJECT File 35 KB
m WLESJx_EndNode.ioc 2/10/2021 10:33 STM32CubeMX 22 KB
4.2 SiFHTH

I 1AR #TJF STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55JC\Applications\LoRaWAN\WLE5Jx_EndNode\EWARM\Project.eww
ISR AR ZHT B2 41T 7 WLESJIX_EndNode, {ESEXEHT LA #ATE 41 R s, £ Yes to All”

o Project - IAR Embedded Workbench IDE - Arm 8.42.2
File Edit View Project ST-link Tools Window Help

NN E2 = XK0 /D C < Q> &

Workspace v o x
“WLESI_EndNode -

Files & e "

-] @WLESJx_EndNode-... v ||

larldePm X

@ The project WLESJx_EndNode, located at
C\Users\gongw\STM32Cube\Repository\CubeWL\STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-WL55)CQ\Applications\LoRaWAN\WLESJx_EndNode\EWARM\WLES)x_EndNode.ewp, has been
‘ modified on disk. Would you like to reload the project?

e 0 wwn | N |y

& F7 8% $F Project=>Make(F7) K40 1% TfE, WRgmiFIoeiR, EHF
Project=>Download=>Download Active Application % WLE5Jx_EndNode

5 A cnl. LoRiot Network Server
MR ARTFEER WL 1Y Sensor ¥4 k& % cnl.LoRiot Network Server W4 IR 4525 [, wl Bkt 5E.

TS WL 1) Sensor $i#E%% %% £ cnl.LoRiot Network Serve M5 k%% -, F5H CubeMX EH L E R
LORAWAN ffj—e54,

5.1 WL Sensor End Device (EEEM

5.1.1 AgE REGION_EU868

Middleware=>LORAWAN=>LoRaWAN middleware=>lorawan_conf
Middleware=>LORAWAN=>LoRaWAN application=>lora_app=>Active

region=>LORAMAC_REGION_CN470
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NN )

5.1.1 FKZE REGION_CN470

Middleware=>LORAWAN=>LoRaWAN middleware=>lorawan_conf

’z]i% Region China freq :470 , “2Ji% Enable Hybrid mode, E7f LoRaWAN\Target\lorawan_conf.h - 1§
REGION_CN470 #il HYBRID_ENABLED

B 2)i% Region Europe freq :868 fll Region USA freq :915 , 4k ft EU868 il US915

1 Pinout & Configuration Clock Configuratf

LORAWAN Made and Configuration :
System Core > o Enabled

Analog N Configuration
Timers >
0 ation oRa comn ining i stants @ Platform Settings
Connectivity > Configure the below parameters
Cmmrh (] © 6
Multimedia >
~ lorawan_conf
Security 5 F:-‘:gi-:-n[s] .Sele-:ti-:-n please select the desired region(s) in the list below
Region Asia freq: 923 O
Computing 5 Region Australia freq: 915 O
Region China fraq: 470
e\ﬂiddleware " Region China fraq: 779 O
Region Europe freq: 433 O
v Region Europe freq: 868 O o
FATFS Region Korea freq: 920 O
FREERTOS Region India freq: 865 O
Region USA freq: 915 O e
Region Russia freq: 864 O
Enahle Hybrid made o
Enable LoRaMAC ClassB O
~ radio_board_if
Trace and Debug > Radio maximum wakeup time (in ms) 10
TCXO support
Power and Thermal > DCDC support
Activate Radio Board Interface
Utilities > Activate Debug Line
~ mw_log_conf
Enable Middleware log

Middleware=>LORAWAN=>LoRaWAN application=>lora_app=>Active

region=>LORAMAC_REGION CN470
7t LoRaWAN\App\lora_app.h #1 & 8kik ACTIVE_REGION & LORAMAC_REGION_CN470
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1 Pinout & Configuration Clock Configurat

QL] @

Categories

LORAWAN Mode and Configuration

o Enabled

System Core >
Analog 5 Caonfiguration
Reset Configuration
Timers >
@ Platform Settings
Connectivity >
Multimedia > - .
~ Application selection
Sscurity 5 Application End_Mode (accessible from Examples list)
~ lora_app
. Activate Board Resources Cortex-M4
Computing > . ; o
Active region
aﬂiddleware — Transmition duty cycle 10000
Application user port 2
$ Switch class port 3
FATFS Default class CLASS_A
E(EEERTOS Default handler message state Unconfirmed message
3 LORAWAN Handler Ad.apt.we Data Rate On
Default activation type OTAA
Default Unicast ping slots periodicity 4
~ sys_conf
Trace verbose level VLEVEL_M
Trace and Debug > Enable Application Logging
Activate Debugger
Pawer and Thermal > Disahle Low Power Mode O
Ltilities >
P B CNA470 {72 IESTAR A SIATIE 1) MASK
Middlewares\Third_Party\LoRaWAN\Mac\region\RegionCN470.h
! /%1
* Defines the first channel for RX window 1 for CN470 * Defines the first channel for RX window 1 for CN470
band band
* *

#define CN470_FIRST_RX1_CHANNEL

( (uint32_t) 500300000 )

#define CN470_FIRST_RX1_CHANNEL

( (uint32_t) TWEEVLEEE )

! /*1
* Defines the last channel for RX window 1 for CN470 * Defines the last channel for RX window 1 for CN470
band band
*/ */
Hde e A70 A R A Hde e 470 A R A

09700000 489300000

Middlewares\Third_Party\LoRaWAN\Mac\region\RegionCN470.c & 2 NvmCtx.ChannelsDefaultMask[0] LA f# WL
fEFHTEADIEE NN LoRa 4%, IXFERTE WL SERIFIINA LoRa 4%

void RegionCN470InitDefaults( InitDefaultsParams_t* void RegionCN470InitDefaults( InitDefaultsParams_t*
params ) params )

case INIT_TYPE_DEFAULTS: case INIT_TYPE_DEFAULTS:

{ {
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/I Default bands

memcpy1( (uint8_t* )NvmCtx.Bands,
(uint8_t* )bands, sizeof( Band_t) *
CN470_MAX_NB_BANDS );

/I Channels
for(uint8_ti=0;i<
CN470_MAX_NB_CHANNELS; i++)
{
/1 125 kHz channels
NvmCtx.Channels]i].Frequency = 470300000
+i*200000;
NvmcCtx.Channels[i].DrRange.Value =
(DR_5<<4)|DR_O0;
NvmCtx.Channels]i].Band = 0;

/I Initialize channels default mask
/* ST_WORKAROUND_BEGIN: Hybrid mode */
#if (HYBRID_ENABLED ==1)
NvmCtx.ChannelsDefaultMask[0] = OXO0FF;
NvmCtx.ChannelsDefaultMask[1] = 0x0000;
NvmCtx.ChannelsDefaultMask[2] = 0x0000;
NvmCtx.ChannelsDefaultMask[3] = 0x0000;
NvmCtx.ChannelsDefaultMask[4] = 0x0000;
NvmCtx.ChannelsDefaultMask[5] = 0x0000;
#else
NvmCtx.ChannelsDefaultMask[0] = OXFFFF;
NvmCtx.ChannelsDefaultMask[1] = OXFFFF;
NvmCtx.ChannelsDefaultMask[2] = OXFFFF;
NvmCtx.ChannelsDefaultMask[3] = OXFFFF;
NvmCtx.ChannelsDefaultMask[4] = OXFFFF;
NvmCtx.ChannelsDefaultMask[5] = OXFFFF;
#endif /* HYBRID_ENABLED == 1 */
/* ST_WORKAROUND_END */

/I Copy channels default mask

RegionCommonChanMaskCopy( NvmCtx.ChannelsMa
sk, NvmCtx.ChannelsDefaultMask,
CHANNELS_MASK_SIZE );

break;

/I Default bands

memcpyl( (uint8_t* )NvmCtx.Bands,
(uint8_t* )bands, sizeof( Band_t) *
CN470_MAX_NB_BANDS );

/I Channels
for(uint8_ti=0;i<
CN470_MAX_NB_CHANNELS; i++)
{
/I 125 kHz channels
NvmCtx.Channels]i].Frequency = 470300000
+i*200000;
NvmCtx.Channels[i].DrRange.Value =
(DR_5<<4)|DR_0;
NvmCtx.Channels]i].Band = 0;

/I Initialize channels default mask
/* ST_WORKAROUND_BEGIN: Hybrid mode */
#if (HYBRID_ENABLED ==1)
NvmCitx.ChannelsDefaultMask[0] = 0x03CO;
NvmCtx.ChannelsDefaultMask[1] = 0x0000;
NvmCitx.ChannelsDefaultMask[2] = 0x0000;
NvmCitx.ChannelsDefaultMask[3] = 0x0000;
NvmCtx.ChannelsDefaultMask[4] = 0x0000;
NvmCitx.ChannelsDefaultMask[5] = 0x0000;
#else
NvmCtx.ChannelsDefaultMask[0] = OXFFFF;
NvmCtx.ChannelsDefaultMask[1] = OXFFFF;
NvmCitx.ChannelsDefaultMask[2] = OXFFFF;
NvmCtx.ChannelsDefaultMask[3] = OXFFFF;
NvmCtx.ChannelsDefaultMask[4] = OXFFFF;
NvmCtx.ChannelsDefaultMask[5] = OXFFFF;
#endif /* HYBRID_ENABLED == 1 */
/* ST_WORKAROUND_END */

/I Copy channels default mask

RegionCommonChanMaskCopy( NvmCtx.ChannelsMa
sk, NvmCtx.ChannelsDefaultMask,
CHANNELS_MASK_SIZE );

break;
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5.2 figE& DevEUI, AppEUI 1 AppKey
£ LoRaWAN\App\se-identity.h "1 T 2 i% %1% 5. DevEUI, AppEUI F1 AppKey

Pinout & Configuration Clock Configuration

v S

LORAWAN Mode and Configuration :

System Core > e Enabled

Analog > Configuration
Timers >
Connectivity >
Muttimedia > © ©
~ Commissioning
Security > Public netwark
Current network 1D 0
Computing > ~ se-identity
Static Device EUI
Middlewareo hd LoRaWAN device EUI
. App/Join EUI 01,01,01,01,01,01,01, 01
FATFS Application key 2B, 7E 15,16 28 AE,D2 AE AB F7 15 88,09 CF 4F 3C
FREERTOS Metwork key 2B7E 15,16 28 AE D2 AB ABF7 15,88 09 CF 4F 3C
KMS Static Device Address O
Metwork session key 2B, 7E 15,16 28 AE,D2 AE AB F7 15 88,09 CF 4F 3C
Application session key 2B, 7E 15,16 28 AE,D2 AE AB F7 15 88,09 CF 4F 3C
~ lorawan_conf
Enahble Key log

DevAddr A~ifi ZL i E ik, AT DAACE 1Y)

7£ LoRaWAN\App\se-identity.h 758 5% 445 &

[*!

* When set to 1 DevEui is LORAWAN_DEVICE_EUI

* When set to 0 DevEui is automatically set with a value provided by MCU platform
*/

#define STATIC_DEVICE_EUI

*!

* end-device IEEE EUI (big endian)

*/

//#define LORAWAN_DEVICE_EUI { ox00, 0x80, OxEl, 0x01, 0x01l, Ox01, 0x01,
oxo1 }

#define LORAWAN_DEVICE EUI il0x01, 0x50, 0x36, Ox32, Ox73, Ox33, Ox45,
ox20;

[*!

* App/Join server IEEE EUI (big endian)

*/

#define LORAWAN_JOIN_EUI { 0x01, 0x01, 0x01, 0x01, Ox01, 0x01, Ox01,
0x01}
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*
* When set to 1 DevdAddr is LORAWAN_DEVICE_ADDRESS
* When set to 0 DevAddr is automatically set with a value provided by a pseudo
*  random generator seeded with a value provided by the MCU platform
*/
#define STATIC DEVICE_ADDRESS
[*]
* Device address on the network (big endian)
*
*\remark see STATIC_DEVICE_ADDRESS comments
*/
de e LORAWAN D ADD 0X0100000A
ttde e LORAWAN D ADDR Ox30 36
*
* Application root key
*
#define LORAWAN_APP_KEY 2B,7E,15,16,28,AE,D2,A6,AB,F7,15,88,09,CF,4F,3C
*
* Network root key
*
#define LORAWAN_NWK_KEY 2B,7E,15,16,28,AE,D2,A6,AB,F7,15,88,09,CF,4F,3C
*!
* Forwarding Network session key
*
#define LORAWAN_NWK_S_KEY 2B,7E,15,16,28,AE,D2,A6,AB,F7,15,88,09,CF,4F,3C
*!
* Application session key
*/
#define LORAWAN_APP_S_KEY 2B,7E,15,16,28,AE,D2,A6,AB,F7,15,88,09,CF,4F,3C
5.3 84 % myDevuces Cayenne MFBIRSSES (1))
LoRaWAN\App\lora_app.h H{# 5 CAYENNE_LPP
*! 1
* CAYENNE_LPP is myDevices Application server. * CAYENNE_LPP is myDevices Application server.
*/ */
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5.4 WL Sensor End Device {EE23REVFNTEHIA

5

WLE5Jx_EndNode.zi
X “P Horp 5 5 #) WLESJIx_EndNode.ioc

F 1AR 457 Projects\NUCLEO-WL55JC\Applications\LoRaWAN\WLE5Jx_EndNode\EWARM\Project.eww, Jf %
F| WL o, & STLINKV3 )i .

B WL 2 PC, PCHRfTIFHR L, BCEMN, AJFHEE WL, £%F%| DEV EUI, APP EUI, APP KEY

Open a terminal emulation software such as Tera Term and configure it with the following settings:

- Port: (Virtual COM port number assigned to the board)

- Baud rate: 115200

- Data: 8 bit

- Parity: none

- Stop: 1 bit

APP_VERSION: V1.0.0

MW_LORAWAN_VERSION: V2.2.1

MW_RADIO_VERSION: V0.6.1

#tHHH# OTAA HiHtHH#

#HHHH# AppKey: 2B 7E 15 16 28 AE D2 A6 AB F7 15 88 09 CF 4F 3C

#H##HH# NwkKey: 2B 7E 15 16 28 AE D2 A6 AB F7 15 88 09 CF 4F 3C
#HH##HH# ABP ###HH

#H##HH# AppSKey: 2B 7E 15 16 28 AE D2 A6 AB F7 15 88 09 CF 4F 3C
#H##HH# NwkSKey: 2B 7E 15 16 28 AE D2 A6 AB F7 15 88 09 CF 4F 3C
#H##### DevEUi: 01-50-36-32-73-33-45-20

#HHHH# AppEui: 01-01-01-01-01-01-01-01

0s111:TX on freq 471700000 Hz at DR O

1s614:MAC txDone

6s636:RX_1 on freq 471700000 Hz at DR O

6s774:PRE OK

7s309:HDR OK

7s965:MAC rxDone

#H#### = JOINED = OTAA
10s132:temp= -274
10s132:VDDA= 0
10s133:TX on freq 472100000 Hz at DR 0
10s144:SEND REQUEST

11s791:MAC txDone

12s813:RX_1 on freq 472100000 Hz at DR O
13s020:MAC rxTimeOut

13s813:RX_2 on freq 505300000 Hz at DR 0
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14s020:MAC rxTimeOut

HHHHH ========== MCPS-Confirm =============
20s132:temp=-274
20s132:VDDA=0

Device Details / 0150363273334520

Name WLnodelLBc80

Device Profile

Battery 100%
ADR Enabled
Description WLnodelLBc80 sensor
EUI 0130363273334520 big endian (use by default)
2045337332365001 little endian (for LoRaWANS n
AppEVI 0101010101010101 big endian (use by default)
0 010101010101 little endian (for LoRaWAN® non-compliant
DevAddr 31FTBACC big endian (use by default)
CCBAFT31 littl

SampleApp | LORICT.io X +
& c 0 & cnlloriotio/application/BEVCO710/device/0150363273334520
=1 Apps st ELE Thread ZigBee mpu wi wh TouchGFX bugzilla Android Lg

LORIO T = Applications > SampleApp > Devices > WinodelBes0

€ B Device Details / 0150363273334520

& WLNODELECs0
01-50-36-32-73-32-45-20

Name WlnodelBca0

Device Profile

Battery *

ADR Enabled

Description WLnodelBc80 sensor

EUI 0150363273334520 big endian (use by default)

ittle endian (for

AppEUI 0101010101010101 big endian {use by default)

DevAddr
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= o X
Network Server | LORIOT.io X  +
& C {t @ cnlloriotio/networks/a000072b/gateway/080027FFFF193A2C aQ # » 0 :
Apps st 8LE Thread Tigkee mpu wl wb TouchGFX bugzilla Android LoRa MCD

willee gong@st.com

1 Shenzen ' ¢ ity Account

€ BackToSamp
LoRaGatewayLowBandCN470

@ LORAGATEWAYLOWBANDCNA Statas e
Last Keep Alive
‘ ,’ 10 Feb 2021 11:39:44 (7 minutes
.augmented,” ] ») Last Data
i / s 10 Feb 2021 1138143 (7 minutes
»
Details
Version udpa.1
MAC Address Model
08:00:27:19:3A:2C STM
Eul Concentrator
08-00-27-FF-FF-19-3A-2C phtfwd
Packet Forwarder upP
Connected from IP
101.231.1655

Configuration

Community v Alert x Ignore Data x
Access Notifications
Antennas

D TxGain Channel Plans
o 0 Change TX
Network Server | LORIOT.jo x 4+ - o 24
&« C Y @ cniloriotio/networks/a000072b/gateway/080027FFFF193A2C a 1 » e :
i apps st BLE Thread ZigBee mpu wl wh TouchGFX bugzilla Android LoRa MCD

illee.gong@s
Shenzen - oo oIoTBUROT @ [

LORIO T = Networks > Sample Network = LoRaGat Community Account

€B mple Nei
LoRaGatewayLowBandCN470

@ LORAGATEWAYLOWBANDCN4]

4 Back to details

Command DevAddr MIC FCNT Len Time SF RSSI SNR TOA BW FCTRL Port Encoded Packet
data 3005DC85  229A1ZAA a 28 2021-02-10T03:42:12.858Z 12 45 118 125 @0 2 QIjcBTCABAACLWZ2PSHGEEIOd/|JLNIB
data 3005DCE8  415EC450 3 28 2021-02-10T03:42:02.828Z 12 -0 128 125 0x80 2 QlicBTCAAWAC=QYMURZWU +JokotrBa
data 3005DC88 CBDOBasgA 2 28 2021-02-10T03:4 817Z 12 -36 12 125 xE0 2 QljcBTCAAZACEnqEyP5g96QYBEGSGFQR
data 3005DC88  E117F84D 1 28 2021-02-10T03:41:42.848Z7 12 36 123 125 080 2 QljcBTCAAQACMA+QDuU9EbOTOgnIIdZ
join 0DBDE4B2 23 2021-02-10T03:41:326687 12 125

2022404 A 11 H 1.0 B AR
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