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1 Block Diagram
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VBAT(For RTC) -‘
RF_ANT
STM32WLES T

Figure 1 ST50H Block Diagram
High performance ARM®-Cortex® M4 32bit RISC operating up to 48 MHz Frequency
ST50H is based on STM32WLES single core Embedded 64 KB SRAM, 256 KB Flash

1.1 Power

User can refer to SPEC and Application Note for detail usage and design schemes.
For common using, this module requires a VDD operation voltage supply from 1.8V to 3.6V.

1.2 Frequency Range

This module supports frequency range from 863 MHz to 930 MHz and it has included most high
band LPWAN application.

1.3 Specification

Please check “ST50H_SPEC” for detail and make sure antenna is suitable for frequency range.
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2 SDK Information

2.1 Version

SDK named as “AcSiP_ST50H_STM32Cube FW_WL V0.7.2.77".
Please check AcSiP sales for latest release.

2.2 SDK Layout

Developer can find part folder structure link below.
There are LoRa/LoRaWAN and peripherals relevant examples.

Applications End_Node

LoRaWAN

Projects/

NUCLEO-WL55JC Demonstrations

Examples

» LoRa(SnbGHz_Phy)/LoRaWAN

Protocol
AT_Slave LoRaWAN LoRaWAN Application With AT Command Sets
End_Node LoRaWAN LoRaWAN Application
SubGHz_Phy None(LoRa) LoRa Ping pong application (1 on 1)
Demonstration | LoRa Proprietary | LoRa Proprietary application

»  MCU peripherals
Under “SDK\Projects\NUCLEO-WL55JC\Example” folder path.

2.3 Project & IDE

Selecting your project then you can find three kinds of IDE for this project developing and managing.
®E EWARM

B  MDK-ARM (default in support event)

B STM32CubelDE
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3 SDK Guide

3.1 Developing Environment Setup

Install BSP package under folder path “SDK/Utilities/PC_Software” to deploy platform related driver for
your Keil/IAR IDE.

3.2 Applications Development

Open the first example with your IDE.

There are LoRa related applications as development templates.

1). LoRaWAN/AT Slave

2). LoRaWAN/End_Node

3). LoRaWAN/PingPong

Developers can choose one of them to develop their own application and controlled through those
peripheral interfaces (ADC/FLASH/GPIO/I2C/SPI/TIM/UART...)

3.3 Platform (STM32WLES series)

Open and run those peripheral examples of STM32WLES platform.

If there any trouble about this domain, user can capture error log for issue clarify.

3.4 Build and Program ST50H

® Open Project
For example (under Keil IDE) double click “SDK\Projects\NUCLEO-WL55JC\Applications\LoRaWAN
\LoRaWAN_AT Slave\MDK-ARM\ LoRaWAN_AT Slave.uvprojx”
Use “Project / Build” to compile application.
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File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
MEBHP| % 2RI |« PRAR = iz | B Russs pRslalecoalE-| X
e | B crewanarsie K| B S 2@

Ex

Project L < |
B Project: LoRaWAN_AT Slave =
B %% LoRaWAN_AT Slave
@3 Application/App
-0 Application/Core
-0 Application/MDK-ARM
@0 Application/Target
=3 Doc
@0 Drivers/BSP/STM32WLxx_Nucleo
[+ [0 Drivers/CMSIS
(-0 Drivers/STM32WLxx_HAL_Driver
-3 Middlewares/LoRaWAN/Crypto
-3 Middlewares/LoRaWAN/LmHanc
0 Middlewares/LoRaWAN/Mac
@0 Middlewares/LoRaWAN/Mac/Re,__|
@[ Middlewares/LoRaWAN/Utilities
#-J Middlewares/SubGHz_Phy
-0 Utilities
FY | -
&= project | @¥Books | {} Funcions| (1 Templates|
Build Output
LSS L /Middlewares/Third Party/SubGHz_Phy/stm32_radio_driver/radio.c: 1 warning, 0 errors
linking...

FromELF: creating hex file...
"I.uRaWAI\LATislave\Exe\LuRaWﬁNﬁh’l‘islave.axf" - 0 Error(s), 56 Warning(s).
uild Time Elapsed: 00:03:41

[‘jagram Size: Code=6€7308 RO-data=7632 RW-data=e¢40 ZI-data=41832

® Connect ST50H with STLink/V2
Connect STLink/V2 with SWDIO, SWCLK, NRST and GND, and Connect USB cable to PC.

— vee 1| ) (]2 vec optional
¢ NG
5|__ VDD McT V. LU D D 4 GND
7[__BoOT0 GND. NU 5§ D [J/6 oND
N x| | o)
n__x¢ TOREF IOREF SWDI0 7| [ [J |8 GNOD
=1 !3|_PAI3 SWDIO NRST p=d | NRST |
s PAl WK | 303 A sweLk 9| (] [J |10 oo
i_PAIS W 5
T G0 = [ 6o | NU 11 [ [ |12 GNO
a__xe D oD
W xB TN TN SWO 13| 7] [] |14 GND
BN N
b NC PBL PRI _|I RESET 15 G D 16 O“o
N [ 3 _
3l NC PALD ALD e 17 D D 18 GND
i T i | 7 we 1) (f [0 [ oo
s PBIL T80
_XC D813 T |

® Download firmware

Use “Flash / Download” to transfer firmware to ST50H.
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@ NvmCtxMgmt.c

[ Middlewares/LoRaWAN/Mac
0 Middlewares/LoRaWAN/Mar
0 Middlewares/LoRaWAN/Utili
|
&3

Middlewares/5ubGHz_Phy
Utilities
CMSIS

< | 2
=] Project] ﬁBooks | {} Func...| [].,Temp...|

Build Output
oddoddedS e/ /liddlewares/ Third Party/3ubGHz_Phy/stw32_radio_driver/radio.c: 1 warning, 0 errors

linking...

Program Size: Code=67308 RO-data=7632 RW-data=640 EZI-data=41532

FromELF: creating hex file...

"LoRaHAN_AT_SlavE\Exe\LoRaHAN_AT_Slave.axf" — 0 Error(s), 56 Warningi(s) .

Euild Timwme Elapsed: a0:02:22

Load "LoRaWAN AT Slave)'Exe))LoRaWAN AT Slave.axt"

Erase Done.

Progratmming Done.

Verify OK.

Flash Load finished at 17:15:32
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4 Verify & Test

Developer can use ST-Link to download firmware built from SDK or released from AcSiP to check boot
successfully according to message shown from COM port. For more detail about AcSiP firmware, please
reference “ST50H Commands Set Reference_v0.7.2”.

Develop /

. Programming
Firmware

Users can use their own product or AcSiP evaluation board (see below) to test what SDK built while
developing ST50H platform use case application.

FUOTECH 6 94v-8 2038

13082-TY-4173

EK-ST50H evaluation board
Using console tool (e.g. Termite) to monitor message from COM port, please check your terminal setting
and issue “ATZ” for software reset and shows Boot message.

D Termite 3.4 (by CornpuPhase) — * Serial port settings
I COM32 9600 bps, 8M1, no handshake | |gettings [ Clear | | about Close Port configuration Transmitted kext
A — Port (O fippend nathing
(O append CR
Iﬁaud rate 9600 w I Append LF
Fo Fo I 8 Append CR-LF
{AN A WidifTech Ca., LTD Data bits = Lln —
(T fF LoRawAN wi.0.3 Ready - e
I Y {Class A, B & C) atopbits |1 e Received text
Parity FERE - Polling 100 ms
== BTE0H - 0,72 - ASY23 - Oct 30 2020 - 13:46:38 - M, l
Mazx, lines
Flow contral | none ~
ATtention command interface Font | default ~
Forward _none w
APP_VERSION= BasevD.7.0_AcSip 0.7.2 Wi vy
MAC_WERSION= %4.4.3 rcD ) "
05041 termp= 22 User interface language English {en} ~
FsSE DevEin 00-80-E1-15-05-00-C4-5E
R AppEui 01-01-01-01-01-01-01-01
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5 Resource
User can check those items listed on below table for their development reference
Item | Category or file name Purpose
1 | ST50H_SPEC Specification
2 | ST50H_ApplicationNote Reference design
3 | EK-ST50H_UserGuide EVK schematic
4 | ST50H Commands Set Reference AT Command Sets
5 | ST50H_SDK_Readme_vX.X.X SDK Readme (important !)
6 | UM2643 STM32Cube MCU Package SDK Package Example
7 | UM2642 STM32WL HAL and LL drivers HAL and LL description
8 | RM0461 STM32WLES reference manual Chipset reference manual
9 | DS13105 STM32WLES Datasheet Chipset datasheet
10 | PM0214 STM32 Cortex M4 MCU Programming manual Programming manual
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https://www.st.com/resource/en/user_manual/dm00660674-getting-started-with-stm32cubewl-for-stm32wl-series-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/dm00660673-description-of-stm32wl-hal-and-lowlayer-drivers-stmicroelectronics.pdf
https://www.st.com/resource/en/reference_manual/dm00530369-stm32wlex-advanced-armbased-32bit-mcus-with-subghz-radio-solution-stmicroelectronics.pdf
https://www.st.com/resource/en/datasheet/stm32wle5c8.pdf
https://www.st.com/resource/en/programming_manual/dm00046982-stm32-cortexm4-mcus-and-mpus-programming-manual-stmicroelectronics.pdf

