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1 BZE CubeMX

1.1 figE CubeMX F#T&; CubeWL
W LU CubeMX BRI 2238 (6 H 3%

WALl E E B E R, ABMER B E X6 B3 C:\Users\gongw\STM32Cube\Repository\CubeWL, i~
Help=>Updater Settings=>Repository Forlder=>C:\Users\gongw\STM32Cube\Repository\CubeWL=>0K

Help '@{’%.
I Help F1 .
About Alt-A
Refresh Data AR-R fw
User Preferences e
Check for Updates Alt-C

Manage embedded software packages 2it-U
Updater Settings ..

Settings for the Updater
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[ 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) El

Cancel

1EFE Manage software installations ' [f] Install or remove embedded software packages 1]
“INSTALL / REMOVFE”

Manage software installations

Check for STM32CubeMX and embedded software packages updates

CHECK FOR UFDATES

Install or remove embedded software packages

INSTALL / REMCWE
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m Embedded Software Packages Manager X

STM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed less than one hour ago.

& SIVS2Cube MCLEPackages | &7 STMicroelectronics

- Description Installed Version | Available Version

> STM32L5

» STM32MP1

» STM32WB

» STM32WL I
Details

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

1 Refresh 5 5 3l e
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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 Fi&#, "Start My project from MCU "~ [J’ACCESS TO MCU SELECTOR*

New Project

| need to :

Start My project from MCU

I

Start My project from STBoard

ACCESS TO BOARD SELECTOR

SRR AT B SRS E E,

[T Download selected Files X ‘ [ bownload selected Files *
Download File cube-finder-db. zip Download File crdb_full zip
Download and Unzip selected Files Download and Unzip selected Files
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¥ Series T (1] STM32WL
Series v
Check/Uncheck All
STM32WL
S e
WA CL 7 R %+ STM32WLESCX H ff4E & — 3k
MCUs/MPUs List: 19 items Display similar items 1 Expart
Board X] _package x| _Fash x| _Rram__X] 10 x| Frea____X]
STM32WLESUB  STM32WLESUBYx MA WLCSPE9 128 kBytes 48 kBytes 22 48 MHz
STM32WLESUE  STM32WLESUBYx MNA WLCSPE9 64 kBytes 20 kBytes 22 48 MHz
STM32WLESJC  STM32WLESJCIx Active UFBGAT3 256 kBytes 64 kBytes 43 48 MHz
STM32WLESJE  STM32WLESJBIx Active UFBGAY3 128 kBytes 48 kBytes 43 48 MHz
STM32WLESJS STM32WLESJBIx Active UFBGAT3 64 kBytes 20 kBytes 43 48 MHz
H Active u ytes ytes

STM32WLESCEB  STM32WLESCBUx Active UFQFPN4B 128 kBytes 48 kBytes 29 48 MHz

STM32ZWLESCE  STM3ZWLESCEUx Active UFQFPN4E 64 kBytes 20 kBytes 23 48 MHz
STM3ZWLELIC  STM3ZWLE4JCIx Active UFBGA73 256 kBytes B4 kBytes 43 48 MHz
STM32WLE4JE  STM3ZWLEAJBIx MA UFBGATS 128 kBytes 48 kBytes 43 48 MHz
STM32WLE4Js  STM32WLE4JBIx MA UFBGAT3 64 kBytes 20 kBytes 43 48 MHz
STM3ZWLE4CC  STM3IZWLE4CCUx Active UFQFPN4E 286 kBytes B4 kBytes 23 48 MHz
STM32ZWLEACE  STM3ZWLE4CBUx A UFQFPN4E 128 kBytes B4 kBytes 29 48 MHz
STM32WLEACE  STM3ZWLEACBUx MA UFQFPNAE 64 kBytas 64 kBytes 25 48 MHz
STM32WLESUC  STM32WLESUCY x MA WLCSP53 256 kBytes 64 kBytes 22 48 MHz
STM32WLESJC  STM32WLESJCIx Active NUCLEQAWLESIC  NUCLEOWLSSJCT NUCLEQWWLESIc2 UFBGAY3 286 kBytes B4 kBytes 43 48 MHz
STM32ZWLE5CC  STM32ZWLS5CCUx Active UFQFPNAE 256 kBytes B4 kBytes 29 48 MHz
STM3ZWLE4JC  STMIZWLEAJCT Active UFBGATS 266 kBytes 64 kBytes 43 48 MHz
STM32WLE4CC  STM32WLE4CCUx Active UFQFPN4E 256 kBytes 20 kBytes 23 48 MHz

E}ﬂﬂl}i}ﬁﬂi}i}!}ﬂi}i}!}ﬂl}i}ﬁﬂl

. idi“Start Project” JT 45 1 & 75 H

%% Single Core Project, /i OK

Multi-core feature available X

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

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

LAT1057 - Rev 1.0 page 8



Lys

LAT1057
[ STM32CubeMX Untitled: STM32WLESCCUx — m] X
STM32 ﬁ File Window Hel n -k
CubeMX P u ,

GENERATE CODE

led - Pinout & Configuration

Clock Configuration
v Software Packs

Pinout & Configuration Project Manager

v FPinout

Q & : {55 Pinout view = System view
e - ;
_ 4
System Core > ] .
Analog >
Timers >
Connectivity >
Multimedia >
Security by
Computing >
Middleware >
>
Trace and Debug STM32WLE5CCUX
Power and Thermal =~ > UFQFPN48
Utilities >
®,
av
MCUs S

C ] Required Peripherals
UFQFPMN4E Mone

STM32WL STM32WLEx STM32WLE4CCUx
STM32WL STM32WLEx STM32WLE4JCIx UFBGAT3 Mone
STM32WL STM32WLEx STM32WLEECCUx UFQFPMN4E Mone
STM32WL STM32WLEx STM32WLEEJCIx UFBGAT3 Mone
STM32WL STM32WLEx STM32WLEEUCY x WLCSPE9 Mone
STM32WL STM32WLEx STM32WLEACBUx UFQFPN4B MNone
STM32WL STM32WLEx STM32WLEACBUx UFQFPN4B MNone
STM32WL STM32WLEx STM32WLEACCUx UFQFPN4B MNone
STM32WL STM32WLEx STM32WLEAJBlx UFBGAT3 MNone
STM32WL STM32WLEx STM32WLE4JBlx UFBGAT3 MNone
STM32WL STM32WLEx STM32WLEAJClx UFBGAT3 MNone
STM32WL STM32WLEX STM32WLESCBUx UFQFPMN4B MNone
STM32WL STM32WLEX STM32WLESCBUx UFQFPMN4B MNone
STM32WL STM32WLEX STM32WLESCCUx UFQFPMN4B MNone
STM32WL STM32WLEX STM32WLESBIx UFBGAT3 MNone
STM32WL STM32WLEX STM32WLESJBIx UFBGAT3 MNone
STM32WL STM32WLEX STM32WLESJClx UFBGAT3 MNone
STM32WL STM32WLEX STM32WLESUS Y x WLCSP5S MNone
STM32WL STM32WLEX STM32WLESUBY x WLCSP5S MNone

(A3k) N RALE 1, aI7E Window HEU Output & 1%
Windc% Window
i M Outputs | I O Outputs l
Font size » Font size b

H h— &N E iy
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[0 STM32CubeMX Untitled: STM22WLESCCUx - o ¥
STM3? ﬁ File Window Hel n -k
i P DY x Ky

S CCUx Untitled - Pinout & Configuration GENERATE CODE

Clock Configuration Project Manager
v Software Packs v Pinout

Q @ : {2F Pinout view == System view
Categories :

System Care >

Analog >

Timers >

Connectivity >

Multimedia >

Security >

Computing >

Middleware >

Traceand Debug 2 STM32WLESCCUX

Power and Thermal > UFQFPN48

Utilities >

1.3 CubeMX EASEIGH

Flle @ Window Help
N New Project ... Cirl-N
4 | oad Project ...  curlL

UEUSSEIEESEEIN o ck Configuration P

Save Project Ctrl-S o o

SEVCI R e Gl /mport project: available for new Project without compound pins

1 Mode and Configuration

S

? | Close Project
Generate Report  Cirl-R

Recent Projects ’
Exit Ctrl-X
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[ Import Project X

(Imported Project
‘F'\Usms\gnngw\STM32Cuhe\Repnsimry\CuheWL\STM32Cuhe_FW_WL_W 0.0\Projects\NUCLEC-WLSSJC\Applications\LoRaWAN\LoRaWAN_AT_Slave\LoRaVWAN_AT_Slave inc| ﬁ

¢lmpart MX Settings

O Import Power Consumption Calculator Settings

I Import Project Settings

FImport Finout/Clock Configuration/Configuration Settings
® Automatic Import
O Manual Import

Import Pinning Status

Impaort Peripherals Configuration

'PEIiphEIa| List y
foms el | ToSsTveawlescox o>
ADC ADC

ADV_TRA. . HDV TRACE

DA

LORAWAN

LPUART1

MISC MISC

NVIC MVIC

RCC RCC

RTC

SEQUEN
BGHZ

TIMER /] T”v]EF
TINY_LPM | B TINY_LPM

GFIO GFIO

Try Import Show View

lmport Status
Initializing: STH3ZWLS5JCIx

Import Analysis: C:\Users\.gongw'STH3ZCube!Repository'.CubeWL)\STH32Cube FW_WL_V1.0.0'Projects\NUCLEC-WL55JC\ Applications'LoRaWAl' LoRaWi
The Mcu (STMIZWLSS5JCIx) found in the Project being imported is not the same as the Mou (STMIZWLESCCUx) currently edited

O Ea =

m Import Project =

Only compatible part of project is imported.
Import RCC : PASS;

Close

|h|

Vindo

' Outputs

Font size »
Al Window=>Output VJ#i/2 % &% import {127 log L——-—_-
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Importing project completed
® Only compatible part of project is imported. Import RCC : PASS;

Creating: STM32WLE5CCUx

Initializing: STM32WLES5CCUx

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

The Mcu (STM32WL55JCIx) found in the Project being imported is not the same as the Mcu
(STM32WLES5CCUXx) currently edited

Import :
import RTC partly failed
error: Alarm A:lnternal Alarm A conflicts with [RTC is already used for system time base]
GPIO_Output has been removed: it was locked on PB9 which is no longer existing
GPIO_Output has been removed: it was locked on PB11 which is no longer existing
GPIO_Output has been removed: it was locked on PB10 which is no longer existing
GPIO_Output has been removed: it was locked on PB15 which is no longer existing
GPIO_Output has been removed: it was locked on PB14 which is no longer existing
GPIO_Output has been removed: it was locked on PB13 which is no longer existing
GPIO_Output has been removed: it was locked on PC4 which is no longer existing
GPIO_Output has been removed: it was locked on PC5 which is no longer existing
GPIO_Output has been removed: it was locked on PC3 which is no longer existing
GPIO_EXTI6 has been removed: it was locked on PC6 which is no longer existing
Some parameters can't be imported for LORAWAN

Can't import LoRaWAN application: Trace verbose level, it doesn't exist in

STM32WLE5CCUXx

Some parameters can't be imported for RTC

Can't import parameter:SSRU Underflow Interrupt = Enable, it isn't a possible value in

STM32WLESCCUY, it's set to default value.

Importing project completed
Only compatible part of project is imported. Import RCC : PASS;

R A E File =>Import Project 11, AF Ak, RoaFHuiH C#CE, AREF import 2%
H.
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File o Window Help
4 Load Project ...  CurlL
) 2 ock Configuration
I Save Project Import project: available for new Project without compound pins
: ot n WV HINnout
Save Project As .. Ctrl-A
Close Project SUBGHZ_PHY Mode and Configuration
| Generate Report  Ctri-R Mode
Recent Projects ’
Exit Ctrl-

1.4 CubeMX BeEIRH

1.4.1 CubeMX B2 B Project Manager
%% Project Manager

1.4.1.7 BJ& Project
340 Project FHECE M1
Project Name: WLEx_AT_Slave

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

Application Structure : Advanced

Toolchain / IDE EWARM V8

Minimum Heap Size: 0x200

Minimum Stack Size: 0x800

CubeWL kitA: STM32Cube_FW_WL_V1.0.0

ER:

i3l Browse 1% Project 4711 H 3¢

® I H &FR WLEX_AT Slave €37 STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55JC\Applications\LoRaWAN T, #1 LoRaWAN_End_Node EZ B %, &P
C:\Users\gongw\STM32Cube\Repository\CubeWI\STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55]JC\Applications\LoRaWAN\WLEx_AT Slave, MX{EF5 LoRaWAN_End_Node #{TLEER

® f2E Application Structure 4 Advanced 5 basic B4 X 3?

Application Structure & Advanced I H 3% 458 73255 2% H 3 5 75 .

Application Structure 24 Basic i}, Frf [1*.h #if£ WLEX_AT_Slave\inc Hx T, Frfi*.c &

WLExX_AT_Slave\Src H3¢ | .

— HA RGOS — RS )5 H RS oiE s e 7! !
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@ Pinout & Configuration Clock Configuration 1 ' Project Manager

¢Project Settings
Project Name
[WLEx_AT_Slave e |

Froject Location

I_V1.0.0\Projects\NUCLEO-WLSSJC\Applications\LoRaWAN|m

Application Structure
|Ad\ranced e_V‘ [ Do not generate the ma...

Toolchain Folder Location
I\/'I 0.0WFrojects\WUCLEO-WLEEJCVApplications\LoRaWANWLEx_AT_Slave\,

2 Project

Toolchain / IDE Wlin Version

o O Generate Under ...

¢Linker Settings

Minimum Heap Size
Minimum Stack Size

¢Mcu and Firmware Package

Meu Reference
[sTMB2WLESCCUx |

Firmware Package Mame and Version
[sTmB2Cube FW_WLV1.0.0 |

Use Default Firmware Location

| Browse

1.4.1.2 B7& Code Generator
%4 Code Generator JFRLE 41, #E4%"Add necessary library files as reference in the toolchain project
configuration file “, IX#£4 A4k Drivers #1 Middlewares H 3.

%t Generated files THJ “Generate peripheral initialization as a pair of ‘.c/.h’ per peripheral”

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... [

(Generated files

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

[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

T1057 - Rev 1.0 page 14/31
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+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

=W

® Copy all used library Package (0% %l Drivers\STM32WLxx_HAL_Driver T8 Fr B Ik zh)
WLEX_AT_Slave EFIZIEMBERT, TR

® Copy only the necessary library files(Z01X & #ll Drivers\STM32WLxx_HAL_Driver T~ FAZI A9 FN)

WLEX_AT_Slave EFIZIEMBERT, EEIIE
® Add necessary library files as reference in the toolchain project configuration file(4<4 B¥, Drivers F

Middlewares B3, {X5%* Drivers\STM32WLxx_HAL Driver 89T IxzN)
WLEx_AT Slave EFIFHMBERT, FEILE
%% UM1718 4.9 Project Manager view

«Generated files

Generate peripheral initialization as a pair of "c/.h' files per peripheral
[J Backup previously generated files when re-generating
Keep User Code when re-generating

Delete previously generated files when not re-generated

2 BLE S
2.1 (HEEIME
2. 1.1 Middleware=>LORAWAN

Middleware=>LORAWAN=>Mode 71/4/i% Enabled, LORAWAN Ljfemiftifs 1, [F SIGFOX 1 SUBGHZ_PHY &l
RKEET, BAFHWT, FEH%SNE LORAWAN N .
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1 Pinout & Configuration Clock Configuration

v Software Packs v Pinout

I LORAWAN Mode and Configuration
Categories

Analog > o Enabled

Timers ?

Connectivity >

Multimedia >

Security >

Computing ?

e\l\iddleware v
s Configuration

FATFS
FREERTOS Reset Configuration
KMS

3 LORAWAN

2.1.2 Timers=>RTC fFifk
Timers=>RTC=>/4i% Activate Clock Source, J{Ei&E Alarm A 4 Internal Alarm A

1 Pinout & Configuration

RTC Mode and Configuration
Activate Clock Source
Activate Calendar

Analog ? Alarm A |Interna| Alarm A e ~ |
aTimerS v Alaim B [Disable v]
. O Timestamp
LPTIM1 WakelUp |Disab|e V|
LPTIMZ
LPTIM3 L] Tamper 1
[ Tamper 2
TIMN
TIVE [ Tamper 3
TIM1E Calibration |Disab|e v
TIMIT

[ Reference clock detection

2.2 RTC
Ei & Alarm A N Internal Alarm A
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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

LAT1057

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=>LPUART1 (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

LAT1057 - Rev 1.0 page 21/31



LAT1057

1 Pinout & Configuration

al ] LPUARTI Mods and Configuration

System Core >

v A

Mode |Asynch|‘0n0us v|

Hardware Flow Control (RS232)

Analog ’ O Hardware Flow Control (RS485)
Timers >
elnnnectivity hd
12¢1
12c2
12¢3

1 o Pinout & Configuration Clock Configuration

v Software Packs v Pinout

Q & LPUART! Mode and Configuration :

System Core 5 Mode |Asynch|‘0n0us o V|
Hardware Flow Control (RS232) [Disable v]

Analog >

Configuration

Timers >

eCDrmectivitv > User Constants NVIC Settings | @ DMA Settings | @ GPIO Settings

12C1
2C2 .
Constant Valus
— RTC_N_PREDIV S 10
gE:; RTC_PREDIV S ((1<<RTC_N_PREDIV_S)-1)
V' SUBGHZ RETC FREDIY A ((1==(15-RTC N PREDIN S))-1)
USARTI [LPUART BAUDRATE 9600 ﬂ
@ USART2 USART_BAUDRATE 115200

1 e Pinout & Configuration Clock Configuration

v Software Packs v Pinout

Q_ {C} LPUART1 Mode and Confgwatlon ‘
[ 2

System Core 5 Wode |Asynch|0n0us o V|
Hardware Flow Control (RS232) [Disable ~]
Analog ?
Configuration
Timers >
Reset Configuration
e:onnectivity ~ 0 ser ( ants ttings IMA Settings | @ GPIO Settings
* Configure the below parameters :
203 v ® Basic Parameters
Baud Rate LPUART_BAUDRATE
e Ward Length 8 Bits (including Parity)
SPN Farity MNone
SPI2 Stop Bits 1
v SUBGHZ ~ Advanced Parameters
USARTI Data Direction Receive and Transmit
@ USART2 . .
Single Sample Disable
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Clock Configuration => LPUART1 Clock Mux => LSE
Pinout & Configuration 1 Clock Configuration Project Manager Tools
a ) Resolve Clock Issues @, Q
v - L Ls!
SPI252 Clock Mux 3YSCLK| o LPUART! Clock Mux —»(O o
- Ol o 1262 (MHz) Hsi _ED LPTINZ (MHz)
LD . PCLK! 0
—0 —»lO SYSBLKO i“C)
M e S I:Im SPI252 (MHz) war 2 =! 0032768 |ro LPUARTI [MHz)
125_CKIN L e LPTIM3 Clock Mux
@) Pt ® = ® PCLE %j
) )

LPUART! Clock Mux
PCLEI

-
5YSCLK

HS1

..! 0.032768 |0 LPUARTY [MHz)

4
® O O

Middleware => LORAWAN => LoRaWAN middleware => radio board if =>Activate Debug Line

© Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout

LORAWAN Mode and Configuration

1
;

Multimedia > Enabled
S } N Configuration
BCurity
Computing >
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
Radic maximum walkeup time (in ms)
TCXO support
DCDC support
Activate Radio Board Interface

5 Ooooao

<] !l!ﬂ!o

Trace and Debug >

Power and Ther... > - -
Activate Debug Line

Utilities > o mw_log_conf
Enable Middleware log
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Platform Settings => VCOM => LPUART1

1 @ Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
Q. v]®@ LORAWAN Made and Configuration :
Categories | A
Multimedia > Enabled
Security >
Computing >
Configuration
aMiddleware ~
Reset Configuration o
FATFS oRaWAN application | @ LoRaWAN commissioning | @ LoRaWAN middleware | @ User Constants @ B|atfarm Settings
FREERTOS
KMS
3 LORAWAN Name IPs or Components Found Solutions BSP API
USART  [LPUART:Asynchronous e ~| [LPuARTI a ~ | Unknown

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

System Core => GPIO => PA8 (customizable)

RF front-end configuration FE CTRL1 | FE CTRL2 | FE CTRL3

Transmit high output power Low High High
Transmit low output power High High High
Receive High Low High

GPIO_Output
BUT1 [ Reset State
sur2 B 12C1_ScL
USARTx_TX TiMTe_CHI
- TIM1_CH2N
USARTx_RX [ GP |{:_|_|r| put

GPIO_Analog
EVENTOUT
GPIO_EXTIB
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1 Pinout & Configuration Clock Configuration Project Manager

v Software Packs v Pinout

Q_ Lo GPIO Mode and Configuration
Configuration

VA

e System Core v ‘Gr(-up By Peripherals v I
DMA
GPIO Search Signals
HSEM )
IWDG Se, +F [ Show only Madified Pins
T e MR N TN Modlf =d
External Interrupt ... No pull-up and... n/a n/a BUT1
WWDG n/a n/a External Interrupt ... No pull-up and... n/a nia BUT2
PBB Qo . Low ©@cutput Push Pull No pull-up and... Low Disable  RF_CTRL2E)

Middleware=>LORAWAN=>Platform Settings => Radio => RF SW CTRL

1 Pinout & Configuration Clock Configuration Project Manager

v Software Packs ~ Pinout

a ] @ LORAWAN Mode and Configuration :
| Categories | -2 [

Multimedia > Enabled
Security > Configuration
Computing > o

® Platform Settings

ehﬂlddleware hd Radio )
* Name IPs or Components Found Solutions BSP API
FATFS
FREERTOS RF SW CTRL 3 |GPIO:Output ~ | |Undeﬁned ~ | Unknown
KMS
3 TR RF SW CTRL 1 [GPIO: Output ~ | [Undsfined ~ | Unknown
RF SW CTRL 2 [GPIO: Qutput e | [PBB [RF_CTRLY] e ~ | Unknown
2.4.2 LED

System Core => GPIO => PB2 (customizable)

Pinout & Configuration Clock Configuration Project Manager

v Software Packs v Pinout

Q ] GPIO Mode and Configuration :_
Configuration

- ‘G[('Up By Peripherals v |

DMA

HSEM

WDG Search Signals

NVIC Se “H+F [ Show only Modified Pins

RCC

WWDG Exlamal Interrupt... ND pull-up and no... n/a BUT1
PAI1 n/a n/a External Interrupt... No pull-up and no... n/a nfa BUT2
PB2 n/a Low Output Push Pull  No pull-up and no... Low nfa LED1

Analog > PB8 n/a Low Output Push Pull  No pull-up and no... Low Disable RF_CTRL2 i

PB12 n/a Low Output Push Pull  No pull-up and no... Low nfa DBG1
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Middleware=>LORAWAN=>Platform Settings => Board resources => LED

Pinout & Configuration Clock Configuration Project Manager

v Software Packs ~ Pinout

LORAWAN Mode and Configuration

q
4

Timers 5 Enabled

Connectivity > Configuration

Reset Configuration °
Multimedia »

& Platform Settings

Security ? +Board resources
. Name IPs or Components Found Solutions BSP API

Computing >
LED3  [GPIO:Output ~ | [Undsfined ~ | Unknown

ar\ﬂiddleware ~
LED2  [GPIO.Output ~ | [Undsfined ~ | Unknown
FATFS LED1  [GPIO:Output e ~| [PB2 [LED1] e ~ | Unknawn
;E',ESERTOS BUTTON 1 [GPIC:EXTI ~| [Pao BUTI] ~ | Unknown

3 Bip i -

LORAWAN BUTTON 3 [Undefined ~ ] Mo solution | Unknown
BUTTON 2 [GRIC:EXTI ~| [pa1 BUTZ] ~ | Unknown

3 STM32WL Templates Patches for CubeMX
STM32WL Templates fE41 T Hax, WIFFZER BATE S H 21 Templates

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

BN E B%  E AGIAR 1, BRI ICE A —E, % nl iR T e L H ORISR E

M NUCLEO-WL55JC(BGAT73) #1# %] STM32WLEXCXUX(QFN48)E ML IIMR T 1, HIHHIT 5(RF SW CTRL), 4
(BUTTON), LED ML B A —FE, TFIRE SRR, WA E R ARID A &= A R, W Edmii— T STM32WL
i) template.

3.1 CubeMX template patches for stm32wl

HZ%

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

L5

stm32wl.zip

Hrpto

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
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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_OsclInitStruct = {0}; RCC_OsclInitTypeDef RCC_OsclInitStruct = {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:
* @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.
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It should not be confused with the Binary mode @ref RTCEx_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 MkE 7

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

Error_Handler();

}

4 I

4.0 5ETIE

L5

WLEx_AT Slave.zi
— P £ WLEX_AT_Slave.ioc

4.1 4.pER3 GENERATE CODE

GEMERATE CODE
B, AT RLSE%E$E GENERATE CODE LR Project, (IN75, & H kI H RAF

¥ H 3%)

m Warning: Code Generation >

WARNINGS:

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

Do you still want to generate code ?

%% Yes
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Generating user source code. ..

m Code Generation *
The Code is successfully generated under :
C:/Users/gongw/STM32Cube/Repository/CubeWL/STM32Cube_FW_WL_V1.0.0/Projects/NUCLEO-WL55JC/Applications/LoRaWANMWLEx_AT_Slave
Project language : C

Waming:

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/Cube WLISTM32Cube_FW_WL_V1.0.0

Open Folder @ Open Project

1#F¢ Open Project 1 ] IDE E. 47 JF Project.

%+ Open Folder &, &7 Hi%#E EWARM\Project.eww ] J Project

STM32Cube_ FW_WL V1.0.0 » Projects » NUCLEO-WL55JC > Applications » LoRaWAN » WLEx AT Slave »

Fas

' Name Date modified Type Size
Core 2/7/2021 15:55 File folder
EWARM 2/7/2021 15:55 File folder
LoRaWAN 2/7/2021 15:55 File folder
| .mxproject 2/7/2021 15:55 MXPROJECT File 35KB
m WLEx_AT Slave.ioc 2/7/2021 15:54 STM32CubeMX 19 KB

4.2 WFHTH

I 1AR #TJF STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-
WL55JC\Applications\LoRaWAN\WLEx_AT_Slave\EWARM\Project.eww

WHR IAR 2RI & FT I T WLEX_AT_Slave, {ERFRE A ARSI &R anF W M i, 1EFE“Yes
to All”

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

NOR@ & XEE DcC < Q>%=2<0>QA0 BG=0 > _idf.
Workspace ¥ 0 X | loraappc X radio.c radio_driver.c
WLEw_AT_Slave N

il & . BSP_PB_Init (BUTTON_SW2, BUTTON_MODE_EXTI);
lles #elif definadlMX_BOARD_PSEUDODRIVER)
4

£ @WLEx _AT_Slave - WL ..

larldePm X

‘:@ The project WLEx_AT_Slave, located at
C\Users\gongw\STM32Cube\Repository\CubeWL\STM32Cube_FW_WL _V1.0.0\Projects\NUCLEO-WL55JC\Applications\LoRaWAN\WLEx_AT_Slave\EWARM\WLEx_AT_Slave.ewp, has been
modified on disk. Would you like to reload the project?

Yes Yes to All No

il

........ P
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¥ F7 8L+ Project=>Make(F7) K41k T2, WIRImEETHR, 1EH
Project=>Download=>Download Active Application % WLEx_AT_Slave

ENEd
H 31 hi A
2022404 A 11 H 1.0 H R A

ZHE

HEAM - HFAE

BB SRR LA T AT ST REBIN X ST 7 A/ BASCREAT A ERIACR], BARSAT0A. SKTTFET 38 2 ATRRECR T ST 7
HIRGHTE R ST = M B S BT B i A FOAR G ST #E 20.

ST EATHIIR ST P MIEFEAGER], ST MEAKIE S B AT B K777 f Bt M SR AR 5T 4E
ST AXHEMTHIR P BGHEAT (AT B 7 SR R B AL A
AR ST 7 #h i A T AR AU (F S IE, H SEL ST X% MR T BT fRIE R 2L

ST M ST #br2 ST Wibr. £ ST MAFMEZEE, 2% www.st.com/trademarks. firf HAh Mm% L AR & 8 H &Y
7o

ASCHGRE ST P EAM AR BARME 5, BIESRS 05, RIS 7% 7= S R s, & WA A RIS
ST BHMBRA 8, 1 LASKBR SRS RAN ST B M FTAAT KA A NRE. EHIH T4 A AR ERNASH (BIEAE, BgEE 3
S FRATHASARSE PR RN AR SR P AT 3 BORAEAR AU o

AR S S BURA SR T SRR A 3 i (5
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