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Reference designs for STM32WL3xxx microcontrollers

Features

Includes ST state-of-the-art patented technology

Reference designs

. Fully open hardware platforms

. Suitable for rapid prototyping of end nodes based on Sigfox™, Wireless M-Bus,
mioty, and many other proprietary protocols

STM32WL3xxx microcontroller

. Ultra-low power sub-GHz wireless system-on-chip

. Programmable MCU

. Core: Arm® Cortex®-MO0+ 32-bit, running up to 64 MHz

. Program memory: 64-Kbyte, 128-Kbyte, or 256-Kbyte flash memory

. RF transceiver (frequency bands: 159-185 MHz, 276-319 MHz, 413-479 MHz,
826-958 MHz) supporting 2(G)FSK, 2(G)MSK, 4(G)FSK, OOK, ASK, D-BPSK,
DSSS modulations

. Low-power autonomous wake-up receiver (LPAWUR)

Oscillators

. 48 MHz or 50 MHz HSE (on-board TCXO or XO)
. 32.768 kHz LSE crystal

Connectors

. 2x25 header
. SMA

Supply voltage
. 1.7Vto 36V

Description

The main objective of the STM32WL3xxx microcontroller reference designs is to
recommend a layout and associated BOM for dedicated applications (these boards
are not for sale).

These reference designs can be manufactured from files available for download from
the www.st.com website. The access to all GPIOs allows the prototyping of a
complete application.

Sensitive layout parts can be extracted and pasted in any user board design with the
same PCB characteristics and feature set.

The STM32WL3xxx microcontroller reference designs are provided with the
STM32WL3xxx comprehensive software HAL library. The STM32CubeWL3 MCU
Package contains many software examples developed with the STM32WL3xxx
Nucleo-64 boards (NUCLEO-WL33CC1 and NUCLEO-WL33CC2). These examples
can be easily adapted for the STM32WL3xxx microcontroller reference designs.
Using the reference designs to design the user application helps to get the right RF
performance and to pass certification.

www.st.com

For further information, contact your local STMicroelectronics sales office.


https://www.st.com
https://www.st.com/en/product/stdes-wl3c2ill?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2imh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2iml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4eew?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4shh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2imr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2smr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361

STDES-WL3xxxxx
‘Yl

General information

1 General information

The STM32WL3xxx microcontrollers in the STDES-WL3xxxxx reference designs are based on the Arm®
Cortex®-M0+ processor.

arm

Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere.

Note:

The Arm word and logo are trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere. All rights
reserved.

DB5361 - Rev 5 page 2/69
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2 STM32WL3xxx microcontroller reference designs and codification

Part number EXEETE Board variant MCU order code L) ey | elile (178 PCB characteristics ElEeyE i) el
reference package | of layers | external PA frequency target

STDES-WL3C2ILL

STDES-WL3C2IMH

STDES-WL3C2IML

STDES-WL3C2SLH

STDES-WL3C2SLL

STDES-WL3C2SMH

STDES-WL3C2SML

STDES-WL3C4EEW

STDES-WL3C4SHH

STDES-WL3C4SLH

STDES-WL3C4SLL

STDES-WL3C4SMH

MB2176

MB2176

MB2176

MB2168

MB2168

MB2168

MB2168

MB2158

MB2218

MB2218

MB2218

MB2218

VB-MB2176-01

VB-MB2176-03

VB-MB2176-02

VB-MB2168-03

VB-MB2168-04

VB-MB2168-01

VB-MB2168-05

VB-MB2168-02

VB-MB2158-01

VB-MB2218-05

VB-MB2218-03

VB-MB2218-01

VB-MB2218-04

Table 1. STM32WL3xxx microcontroller reference designs

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6A

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6A

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6

STM32WL33CCV6

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

VFQFPN48

2

IPD

IPD

IPD

SMD

SMD

SMD

SMD

SMD,
external PA

SMD

SMD

SMD

SMD

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

1.6 mm FR4 with plated
through holes and buried
vias

50 MHz

48 MHz

50 MHz

48 MHz

50 MHz

48 MHz

50 MHz

48 MHz

48 MHz

48 MHz

50 MHz

48 MHz

433 MHz/10 dBm

868 MHz/14-16 dBm

433 MHz/14-16 dBm

868 MHz/10 dBm

915 MHz/10 dBm

433 MHz/10 dBm

868 MHz/14-16 dBm

433 MHz/14-16 dBm

169 MHz/27 dBm

915 MHz/20 dBm

868 MHz/10 dBm

433 MHz/10 dBm

868 MHz/14-16 dBm

uonesIPod pue subisep 9oUBIBYBI 18]|0JJUOIOIDIW XXXETMZEINLS
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https://www.st.com/en/product/stdes-wl3c2ill?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2imh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2iml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4eew?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4shh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
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Part number I Board variant MCU order code A DL | o) (A0, E7 PCB characteristics L satal i) el
reference package | of layers | external PA frequency target

STDES-WL3C4SML = MB2218

STDES-WL3K2IMR MB2408

STDES-WL3K2SMR = MB2406

VB-MB2218-02

VB-MB2408-01

VB-MB2406-01

STM32WL33CCV6

STM32WL3RK8V6

STM32WL3RK8V6

VFQFPN48

VFQFPN32

VFQFPN32

4

2

2

SMD

IPD

SMD

1.6 mm FR4 with plated
through holes and buried 50 MHz
vias

1.6 mm FR4 with plated
through holes and buried 48 MHz
vias

1.6 mm FR4 with plated
through holes and buried 48 MHz
vias

433 MHz/14-16 dBm

315 MHz/16 dBm

315 MHz/16 dBm
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https://www.st.com/en/product/stdes-wl3c4sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl33cc?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2imr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl3rk8?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2smr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stm32wl3rk8?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
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Table 2. STM32WL3xxx microcontroller reference designs codification

Example: STDES-

Device family

STDES- = STMicroelectronics reference design

Wireless products

WL3 = Long-range STM32WL3xxx microcontrollers

Wireless microcontroller package
C = VFQFPN48, 48 pins
K = VFQFPN32, 32 pins

Reference design number of layers
2 =2 layers
4 = 4 layers

Antenna matching and Tx/Rx path connection to the antenna
| =1PD

S =SMD

E = SMD with external PA controlled by the MCU

D = SMD with discrete external PA controlled by the MCU

Power mode

L = low power (up to +10 dBm)

M = medium power (up to +14/16 dBm)
H = high power (up to +20 dBm)

E = extended range (up to +27 dBm)

Frequency band
W = 159-185 MHz
L =413-479 MHz
H = 826-958 MHz
R =276-319 MHz

WL3

C

2
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‘_ STDES-WL3xxxxx
,’ Development environment

3 Development environment

3.1 System requirements
. Multi-OS support: Windows® 10 or 11, Linux® 64-bit, or macOS®
. USB Type-A or USB Type-C® to USB Type-C® cable

Note: macOS® is a trademark of Apple Inc., registered in the U.S. and other countries and regions.

Linux® is a registered trademark of Linus Torvalds.
Windows is a trademark of the Microsoft group of companies.

3.2 Development toolchains

. IAR Systems® - IAR Embedded Workbench®")
. Keil® - MDK-ARM(")
. STMicroelectronics - STM32CubelDE

1. On Windows® only.

3.3 Demonstration software

The demonstration software, included in the STM32Cube MCU Package corresponding to the on-board
microcontroller, is preloaded in the STM32 flash memory for easy demonstration of the device peripherals in
standalone mode. The latest versions of the demonstration source code and associated documentation can be
downloaded from www.st.com.

3.4 EDA resources

All board design resources, including schematics, EDA databases, manufacturing files, and the bill of materials,
are available from the corresponding product page at www.st.com.

The bill of materials for the VFQFPNxx package is also applicable to the VFQFPN32 package.

DB5361 - Rev 5 page 6/69
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‘_ STDES-WL3xxxxx
,’ Conventions

4 Conventions

Table 3 provides the conventions used for the ON and OFF settings in the present document.

Table 3. Conventions for solder bridges

Solder bridge SBx ON SBx connections closed by 0 Q resistor
Solder bridge SBx OFF SBx connections left open

DB5361 - Rev 5 page 7/69



‘_ STDES-WL3xxxxx
,’ Measurement environment

5 Measurement environment

5.1 Measurement setup
The Tx and Rx measurement setup includes the following equipment:
. RF signal generator: Agilent E4438C
. Spectrum analyzer: Rohde & Schwarz FSW13

. PC running Windows® with Python™ script
Test bench loss is measured and included in the results.

Figure 1. Measurement setup

USB

—
>
<
el
=
ool
=
o

5.2 Firmware programming

To download firmware, connect a Serial Wire Debug Port from an external probe. For example, use the STLINK-
V3SET through the MB1801 mezzanine board to perform the connection.

5.3 Transparent mode and UART pins

To test RF performance using the transparent mode firmware, connect a UART. The DUT UART Rx and Tx pins
are indicated on the CN1 connector of both the MCU RF board and the mezzanine board (MB1801):

. Pin 45 VCP1_RX (GPI023)
. Pin 47 VCP1_TX (GPI024)

For more information about using the transparent mode firmware for performance measurements, refer to the RF
test panel section of the user manual STM32CubeMonitor-RF software tool for wireless performance
measurements (UM2288).

Table 4. UART Rx and Tx

UART Board reference (MB1801)

Rx: GP1023

Virtual COM port 1
Tx: GPIO24

DB5361 - Rev 5 page 8/69


https://www.st.com/en/product/stlink-v3set?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stlink-v3set?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/resource/en/user_manual/dm00433646.pdf

STDES-WL3xxxxx
‘Yl

Hardware layout and configuration

6 Hardware layout and configuration

This section presents examples of Tx output power and Rx sensitivity measurements for each reference design.
These measurements are not contractual.

A continuous-wave (CW) signal is used to evaluate Tx performance. Refer to the radio settings described in
Table 38. Radio setting summary. Use these settings to obtain the specified output power for each example.

The following radio settings are used to evaluate Rx performance:
. Modulation: 2-GFSK05

. Data rate: 38 400 samp/s

. Channel filter: 100 kHz

. Frequency deviation: 20 kHz

. Sensitivity in dynamic bypass on-the-fly mode (BOF), low-power mode (LPM), and high-performance mode
(HPM). Refer to the STM32WL3xxx microcontroller datasheet (DS14221) for the related radio
configuration.

STMicroelectronics develops integrated passive device (IPD) companion chips for optimized matching, filtering,
and balun. The IPD provides a compact, all-in-one solution for the following use cases:

. 10-16 dBm at 315 MHz

. 10 dBm at 433 MHz

. 16 dBm at 433 MHz

. 16 dBm at 868 MHz

. 20 dBm at 915 MHz

For optimum implementation, use the IPD instead of discrete matching circuitry.

DB5361 - Rev 5 page 9/69
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‘_ STDES-WL3xxxxx
’l Hardware layout and configuration

6.1 MB2176 reference board

6.1.1 MB2176 description
The MB2176 reference board implements the STM32WL33CC microcontroller in a VFQFPN48 package with IPD
filtering. The RF PA pin is configurable by using the solder bridge.

Figure 2. MB2176

RX WAKEUP

Board 25x5 sticker
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%
e
»
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%
w0
]
©

3
a3

2
o

DT79623V1

Picture is not contractual.

6.1.2 STDES-WL3C2ILL 433 MHz/10 dBm
Solder bridges

The STDES-WL3C2ILL reference design is configurable to meet specific application requirements.

Table 5. STDES-WL3C2ILL solder bridge configurations

MB2176 reference board Solder bridge state

OFF RF PA TX_HP pin

SB1/SB2
ON RF PA TX pin

Radio setting
Use the settings indicated in the table below to achieve optimal performance.

Table 6. STDES-WL3C2ILL radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

STDES-WL3C2ILL 433 MHz/10 dBm 1.4V 0x51

6.1.2.1 STDES-WL3C2ILL 433 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

DB5361 - Rev 5 page 10/69
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Hardware layout and configuration

Figure 3. STDES-WL3C2ILL Tx output power
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Figure 4. STDES-WL3C2ILL Tx current consumption
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Hardware layout and configuration

Figure 5. STDES-WL3C2ILL Tx harmonic levels
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6.1.2.2 STDES-WL3C2ILL 433 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 6. STDES-WL3C2ILL Rx sensitivity
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STDES-WL3xxxxx

Hardware layout and configuration

Figure 7. STDES-WL3C2ILL Rx current consumption
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6.1.3 STDES-WL3C2IMH 868 MHz/16 dBm

Solder bridges

The STDES-WL3C2IMH reference design is configurable to meet specific application requirements.

Table 7. STDES-WL3C2IMH solder bridge configurations

MB2176 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2
Radio setting
Use the settings indicated in the table below to achieve optimal performance.

Table 8. STDES-WL3C2IMH radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

STDES-WL3C2IMH | 868 MHz/16 dBm 16V TX_HP 0x51

6.1.3.1 STDES-WL3C2IMH 868 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Hardware layout and configuration

Figure 8. STDES-WL3C2IMH Tx output power
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Figure 9. STDES-WL3C2IMH Tx current consumption
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Hardware layout and configuration

Figure 10. STDES-WL3C2IMH Tx harmonic levels
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6.1.3.2 STDES-WL3C2IMH 868 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 11. STDES-WL3C2IMH Rx sensitivity
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STDES-WL3xxxxx

Hardware layout and configuration

Figure 12. STDES-WL3C2IMH Rx current consumption
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6.1.4 STDES-WL3C2IML 433 MHz/16 dBm

Solder bridges

The STDES-WL3C2IML reference design is configurable to meet specific application requirements.

Table 9. STDES-WL3C2IML solder bridge configurations

MB2176 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2
Radio setting
Use the settings indicated in the table below to achieve optimal performance.

Table 10. STDES-WL3C2IML radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

STDES-WL3C2IML | 433 MHz/16 dBm 1.8V TX_HP 0x51

6.1.4.1 STDES-WL3C2IML 433 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 13. STDES-WL3C2IML Tx output power
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Figure 14. STDES-WL3C2IML Tx current consumption
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Figure 15. STDES-WL3C2IML Tx harmonic levels
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6.1.4.2 STDES-WL3C2IML 433 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 16. STDES-WL3C2IML Rx sensitivity
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Figure 17. STDES-WL3C2IML Rx current consumption
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6.2 MB2168 reference board

6.2.1 MB2168 description

The MB2168 reference board implements the STM32WL33CC microcontroller in a VFQFPN48 package with
SMD filtering. The RF PA pin is configurable by using the solder bridge.

Figure 18. MB2168
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6.2.2 STDES-WL3C2SLH 868 MHz/10 dBm

Solder bridges

The STDES-WL3C2SLH reference design is configurable to meet specific application requirements.

Table 11. STDES-WL3C2SLH solder bridge configurations (868 MHz/10 dBm)

MB2168 reference board Solder bridge state

OFF RF PA TX_HP pin
SB1/SB2

ON RF PA TX pin

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 12. STDES-WL3C2SLH radio setting (868 MHz/10 dBm)

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
X ON

1.4V 0x51
15V X 0x51 OFF

STDES-WL3C2SLH 868 MHz/10 dBm

6.2.2.1 STDES-WL3C2SLH 868 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 19. STDES-WL3C2SLH Tx output power (868 MHz)
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Figure 20. STDES-WL3C2SLH Tx current consumption (868 MHz)
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Figure 21. STDES-WL3C2SLH Tx harmonic levels (868 MHz)
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6.2.2.2 STDES-WL3C2SLH 868 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
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Figure 22. STDES-WL3C2SLH Rx sensitivity (868 MHz)
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Figure 23. STDES-WL3C2SLH Rx current consumption (868 MHz)
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6.2.3 STDES-WL3C2SLH 915 MHz/10 dBm
Solder bridges

The STDES-WL3C2SLH reference design is configurable to meet specific application requirements.

Table 13. STDES-WL3C2SLH solder bridge configurations (915 MHz/10 dBm)

MB2168 reference board Solder bridge state

OFF RF PA TX_HP pin
ON RF PA TX pin

SB1/SB2
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Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 14. STDES-WL3C2SLH radio setting (915 MHz/10 dBm)

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
> ON

1.4V Ox4F
1.4V X 0x51 OFF

STDES-WL3C2SLH 915 MHz/10 dBm

6.2.3.1 STDES-WL3C2SLH 915 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 24. STDES-WL3C2SLH Tx output power (915 MHz)
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Figure 25. STDES-WL3C2SLH Tx current consumption (915 MHz)
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Figure 26. STDES-WL3C2SLH Tx harmonic levels (915 MHz)
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6.2.3.2 STDES-WL3C2SLH 915 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 27. STDES-WL3C2SLH Rx sensitivity (915 MHz)
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Figure 28. STDES-WL3C2SLH Rx current consumption (915 MHz)
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6.2.4 STDES-WL3C2SLL 433 MHz/10 dBm
Solder bridges

The STDES-WL3C2SLL reference design is configurable to meet specific application requirements.

Table 15. STDES-WL3C2SLL solder bridge configurations

MB2168 reference board Solder bridge state

OFF RF PA TX_HP pin
ON RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 16. STDES-WL3C2SLL radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
X ON

14V 0x4C
STDES-WL3C2SLL | 433 MHz/10 dBm
14V TX 0x51 OFF

6.2.4.1 STDES-WL3C2SLL 433 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 29. STDES-WL3C2SLL Tx output power
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Figure 30. STDES-WL3C2SLL Tx current consumption
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Figure 31. STDES-WL3C2SLL Tx harmonic levels

-50

-55

-60

-65

-70

I
8 H2 H3 H4 H5 H6 H7 H8 H9 H10

m PA Degeneration mode ON | -49.52 -36.82 -42.00 -53.92 -56.26 -63.81 -64.20 -64.96 -68.30

Harmonic level [dBm]

™ PA Degeneration mode OFF  -49.22 | +§6.90  -41.97  -54.18 5631  -63.74 6406  -64.79  -68.45 >
0
©
M PA Degeneration mode ON B PA Degeneration mode OFF .’o:a
a
6.2.4.2 STDES-WL3C2SLL 433 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 32. STDES-WL3C2SLL Rx sensitivity
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Figure 33. STDES-WL3C2SLL Rx current consumption
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6.2.5 STDES-WL3C2SMH 868 MHz/16 dBm
Solder bridges

The STDES-WL3C2SMH reference design is configurable to meet specific application requirements.

Table 17. STDES-WL3C2SMH solder bridge configurations

MB2168 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 18. STDES-WL3C2SMH radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

20V TX_HP 0x51
24V TX_HP 0x51 OFF

STDES-WL3C2SMH 868 MHz/16 dBm

6.2.5.1 STDES-WL3C2SMH 868 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 34. STDES-WL3C2SMH Tx output power
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Figure 35. STDES-WL3C2SMH Tx current consumption
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Figure 36. STDES-WL3C2SMH Tx harmonic levels
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6.2.5.2 STDES-WL3C2SMH 868 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 37. STDES-WL3C2SMH Rx sensitivity
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Figure 38. STDES-WL3C2SMH Rx current consumption
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6.2.6 STDES-WL3C2SML 433 MHz/16 dBm
Solder bridges

The STDES-WL3C2SML reference design is configurable to meet specific application requirements.

Table 19. STDES-WL3C2SML solder bridge configurations

MB2168 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 20. STDES-WL3C2SML radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

21V TX_HP 0x51
STDES-WL3C2SML | 433 MHz/16 dBm
24V TX_HP 0x51 OFF

6.2.6.1 STDES-WL3C2SML 433 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 39. STDES-WL3C2SML Tx output power
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Figure 40. STDES-WL3C2SML Tx current consumption
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Figure 41. STDES-WL3C2SML Tx harmonic levels
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6.2.6.2 STDES-WL3C2SML 433 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 42. STDES-WL3C2SML Rx sensitivity
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Figure 43. STDES-WL3C2SML Rx current consumption

18

16

14

= 12
E

< 10
p=
(=}

£ 8
3
wv
5

S 6

1

2

0

BOF LPM HPM
m STDES-WL3C2SML 15.8 5.6 6.8

B STDES-WL3C2SML

-
>
s
o
©
<
~
=
a

DB5361 - Rev 5 page 34/69




STDES-WL3xxxxx
‘Yl

Hardware layout and configuration

6.3 MB2158 reference board

6.3.1 MB2158 description

The MB2158 reference board implements the STM32WL33CC microcontroller in a VFQFPN48 package with
SMD, external PA filtering. The RF PA pin is configurable by using the solder bridge.

Figure 44. MB2158
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Picture is not contractual.

6.3.2 STDES-WL3C4EEW 169 MHz/27 dBm

Solder bridges

The STDES-WL3C4EEW reference design is configurable to meet specific application requirements.

Table 21. STDES-WL3C4EEW solder bridge configurations

MB2158 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

DB5361 - Rev 5 page 35/69



STDES-WL3xxxxx

Hardware layout and configuration

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 22. STDES-WL3C4EEW radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

STDES-WL3C4EEW | 169 MHz/27 dBm 14V TX_HP 0x35

6.3.2.1 STDES-WL3C4EEW 169 MHz/27 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 45. STDES-WL3C4EEW Tx output power
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Figure 46. STDES-WL3C4EEW Tx current consumption
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Figure 47. STDES-WL3C4EEW Tx harmonic levels
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6.3.2.2 STDES-WL3C4EEW 169 MHz/27 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 48. STDES-WL3C4EEW Rx sensitivity
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Figure 49. STDES-WL3C4EEW Rx current consumption
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6.4 MB2218 reference board
6.4.1 MB2218 description

The MB2218 reference board implements the STM32WL33CC microcontroller in a VFQFPN48 package with
SMD filtering. The RF PA pin is configurable by using the solder bridge.

Figure 50. MB2218
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6.4.2 STDES-WL3C4SHH 915 MHz/20 dBm

Solder bridges

The STDES-WL3C4SHH reference design is configurable to meet specific application requirements.

Table 23. STDES-WL3C4SHH solder bridge configurations

MB2218 reference board Solder bridge state

ON RF PA TX_HP pin
ON RF PA TX pin

SB1/SB2
Radio setting
Use the settings indicated in the table below to achieve optimal performance.

Table 24. STDES-WL3C4SHH radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

STDES-WL3C4SHH 915 MHz/20 dBm 21V TX + TX_HP 0x51

6.4.2.1 STDES-WL3C4SHH 915 MHz/20 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 51. STDES-WL3C4SHH Tx output power
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Figure 52. STDES-WL3C4SHH Tx current consumption
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Figure 53. STDES-WL3C4SHH Tx harmonic levels
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6.4.2.2 STDES-WL3C4SHH 915 MHz/20 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
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Figure 54. STDES-WL3C4SHH Rx sensitivity
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Figure 55. STDES-WL3C4SHH Rx current consumption
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6.4.3 STDES-WL3C4SLH 868 MHz/10 dBm
Solder bridges

The STDES-WL3C4SLH reference design is configurable to meet specific application requirements.

Table 25. STDES-WL3C4SLH solder bridge configurations

MB2218 reference board Solder bridge state

OFF RF PA TX_HP pin
ON RF PA TX pin

SB1/SB2
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Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 26. STDES-WL3C4SLH radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
> ON

1.4V 0x51
1.5V X 0x51 OFF

STDES-WL3C4SLH 868 MHz/10 dBm

6.4.3.1 STDES-WL3C4SLH 868 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 56. STDES-WL3C4SLH Tx output power
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Figure 57. STDES-WL3C4SLH Tx current consumption
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Figure 58. STDES-WL3C4SLH Tx harmonic levels
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6.4.3.2 STDES-WL3C4SLH 868 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 59. STDES-WL3C4SLH Rx sensitivity
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Figure 60. STDES-WL3C4SLH Rx current consumption
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6.4.4 STDES-WL3C4SLL 433 MHz/10 dBm
Solder bridges

The STDES-WL3C4SLL reference design is configurable to meet specific application requirements.

Table 27. STDES-WL3CA4SLL solder bridge configurations

MB2218 reference board Solder bridge state

OFF RF PA TX_HP pin
ON RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 28. STDES-WL3CA4SLL radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
X ON

1.3V Ox4E
STDES-WL3C4SLL 433 MHz/10 dBm
1.3V X Ox4E OFF

6.4.4.1 STDES-WL3C4SLL 433 MHz/10 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 61. STDES-WL3C4SLL Tx output power
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Figure 62. STDES-WL3C4SLL Tx current consumption
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Figure 63. STDES-WL3C4SLL Tx harmonic levels

Harmonic level [dBm]
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6.4.4.2 STDES-WL3C4SLL 433 MHz/10 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 64. STDES-WL3C4SLL Rx sensitivity
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Figure 65. STDES-WL3C4SLL Rx current consumption
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6.4.5 STDES-WL3C4SMH 868 MHz/16 dBm
Solder bridges

The STDES-WL3C4SMH reference design is configurable to meet specific application requirements.

Table 29. STDES-WL3C4SMH solder bridge configurations

MB2218 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 30. STDES-WL3C4SMH radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

1.8V TX_HP 0x51
23V TX_HP 0x51 OFF

STDES-WL3C4SMH 868 MHz/16 dBm

6.4.5.1 STDES-WL3C4SMH 868 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 66. STDES-WL3C4SMH Tx output power

25

20

16.11 16.34

15
10
0

B PA Degeneration mode ON M PA Degeneration mode OFF

Power [dBm)]

vl

DT81318V1

Figure 67. STDES-WL3C4SMH Tx current consumption
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Figure 68. STDES-WL3C4SMH Tx harmonic levels
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6.4.5.2 STDES-WL3C4SMH 868 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 69. STDES-WL3C4SMH Rx sensitivity
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Figure 70. STDES-WL3C4SMH Rx current consumption
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6.4.6 STDES-WL3C4SML 433 MHz/16 dBm
Solder bridges

The STDES-WL3C4SML reference design is configurable to meet specific application requirements.

Table 31. STDES-WL3C4SML solder bridge configurations

MB2218 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 32. STDES-WL3C4SML radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

1.8V TX_HP 0x51
22V TX_HP 0x51 OFF

STDES-WL3C4SML | 433 MHz/16 dBm

6.4.6.1 STDES-WL3C4SML 433 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.
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Figure 72. STDES-WL3C4SML Tx current consumption

26.55

m PA Degeneration mode ON

3114

m PA Degeneration mode OFF

-
>
<
N
@
©
ool
=
o

page 51/69




STDES-WL3xxxxx
‘Yl

Hardware layout and configuration

Figure 73. STDES-WL3C4SML Tx harmonic levels
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6.4.6.2 STDES-WL3C4SML 433 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 74. STDES-WL3C4SML Rx sensitivity
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Figure 75. STDES-WL3C4SML Rx current consumption
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6.5 MB2408 reference board
6.5.1 MB2408 description

The MB2408 reference board implements the STM32WL3RK8 microcontroller in a VFQFPN32 package with IPD
filtering. The RF PA pin is configurable by using the solder bridge.

Figure 76. MB2408
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Picture is not contractual.
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6.5.2 STDES-WL3K2IMR 315 MHz/16 dBm

Solder bridges

The STDES-WL3K2IMR reference design is configurable to meet specific application requirements.

Table 33. STDES-WL3K2IMR solder bridge configurations

MB2408 reference board Solder bridge state

ON RF PA TX_HP pin
OFF RF PA TX pin

SB1/SB2

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 34. STDES-WL3K2IMR radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

21V TX_HP 0x51
23V TX_HP 0x51 OFF

STDES-WL3K2IMR | 315 MHz/16 dBm

6.5.2.1 STDES-WL3K2IMR 315 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 77. STDES-WL3K2IMR Tx output power
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Figure 78. STDES-WL3K2IMR Tx current consumption
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Figure 79. STDES-WL3K2IMR Tx harmonic levels
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6.5.2.2 STDES-WL3K2IMR 315 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
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Figure 80. STDES-WL3K2IMR Rx sensitivity
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Figure 81. STDES-WL3K2IMR Rx current consumption
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6.6 MB2406 reference board

6.6.1 MB2406 description

The MB2406 reference board implements the STM32WL3RK8 microcontroller in a VFQFPN32 package with
SMD filtering. The RF PA pin is configurable by using the solder bridge.

Figure 82. MB2406
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Picture is not contractual.

6.6.2 STDES-WL3K2SMR 315 MHz/16 dBm

Solder bridges

The STDES-WL3K2SMR reference design is configurable to meet specific application requirements.

Table 35. STDES-WL3K2SMR solder bridge configurations

MB2406 reference board Solder bridge state

ON RF PA TX_HP pin

SB1/SB2
OFF RF PA TX pin

Radio setting

Use the settings indicated in the table below to achieve optimal performance.

Table 36. STDES-WL3K2SMR radio setting

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode
ON

20V TX_HP 0x51
21V TX_HP 0x51 OFF

STDES-WL3K2SMR | 315 MHz/16 dBm
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6.6.2.1 STDES-WL3K2SMR 315 MHz/16 dBm Tx
The figures below show the MCU output power, current consumption, and harmonic levels in Tx mode.

Figure 83. STDES-WL3K2SMR Tx output power
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Figure 84. STDES-WL3K2SMR Tx current consumption

100
90
80
70
60
50

40

Consumption [mA]

30 23.55 23.69
20

10

DT81350V1

W PA Degeneration mode ON H PA Degeneration mode OFF

DB5361 - Rev 5 page 58/69



STDES-WL3xxxxx
‘Yl

Hardware layout and configuration

Figure 85. STDES-WL3K2SMR Tx harmonic levels
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6.6.2.2 STDES-WL3K2SMR 315 MHz/16 dBm Rx
The figures below show the MCU sensitivity and current consumption in Rx mode.
Figure 86. STDES-WL3K2SMR Rx sensitivity
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Figure 87. STDES-WL3K2SMR Rx current consumption
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7 Configuration summary

71 Output power selection
The reference designs can be tailored to meet the specific output power requirements.

Table 37. Solder bridge configurations

Not applicable OFF OFF
10 dBm OFF ON
14/16 dBm ON OFF
20 dBm ON ON
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Radio setting summary

Depending on the reference design, use the settings indicated in the table below to achieve the best performance
for each radio configuration.

STDES-WL3C2ILL

STDES-WL3C2IMH

STDES-WL3C2IML

STDES-WL3C2SLH

STDES-WL3C2SLL

STDES-WL3C2SMH

STDES-WL3C2SML

STDES-WL3C4EEW

STDES-WL3C4SHH

STDES-WL3C4SLH

STDES-WL3C4SLL

STDES-WL3C4SMH

STDES-WL3C4SML

STDES-WL3K2IMR

STDES-WL3K2SMR

433 MHZz/10 dBm
868 MHz/14 dBm
868 MHz/16 dBm
433 MHz/14 dBm
433 MHz/16 dBm

868 MHz/10 dBm

915 MHz/10 dBm

433 MHz/10 dBm

868 MHz/14 dBm

868 MHz/16 dBm

433 MHz/14 dBm

433 MHz/16 dBm

169 MHz/27 dBm
915 MHz/20 dBm

868 MHz/10 dBm

433 MHz/10 dBm

868 MHz/14 dBm

868 MHz/16 dBm

433 MHz/14 dBm

433 MHz/16 dBm

315 MHz/16 dBm

315 MHz/16 dBm

Table 38. Radio setting summary

Reference design Optimized BOM target | SMPS level | PA drive mode | PA_LEVEL7 | Degeneration mode

14V
14V
1.6V
1.4V
1.8V
1.4V
1.5V
14V
14V
14V
14V
1.7V
19V
20V
24V
16V
1.8V
21V
24V
1.4V
21V
1.4V
1.5V
1.3V
1.3V
14V
1.6V
1.8V
23V
1.4V
1.5V
1.8V
22V
21V
23V
20V
21V

TX_HP
TX_HP
TX_HP
TX_HP
X
X
X
X
X
X
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX + TX_HP
X
X
X
X
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP
TX_HP

0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x4F
0x51
0x4C
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x35
0x51
0x51
0x51
Ox4E
Ox4E
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51
0x51

ON
ON
ON
ON
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
ON
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF

DB5361 - Rev 5 page 62/69


https://www.st.com/en/product/stdes-wl3c2ill?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2imh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2iml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c2sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4eew?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4shh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4slh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4sll?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4smh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3c4sml?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2imr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361
https://www.st.com/en/product/stdes-wl3k2smr?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5361

STDES-WL3xxxxx
‘Yl

Revision history

Table 39. Document revision history

14-Nov-2024 1 Initial release.

Added reference designs STDES-WL3C4SLH and STDES-WL3C4SMH:

. Updated Product status link
. Updated Table 1. STM32WL3x microcontroller reference designs
. Updated Table 4. Radio setting

22-Jan-2025 2 Updated the maximum value of PA_LEVEL7 from 0x53 to 0x51 in Table 4.
Radio setting.

Added a remark about the applicability of VFQFPN48's bills of materials to
VFQFPN32-based reference designs in Section 4.1: Schematics and BOM
(bill of materials).

Updated the maximum value of PA_LEVEL7 from 0x53 to 0x51 in Table 4.
Radio setting for STDES-WL3C2SLL.

Added reference designs STDES-WL3C2ILL, STDES-WL3C2IMH,
STDESWL3C2IML, STDES-WL3C2SMH, STDES-WL3C2SML, STDES-
WL3C4SLL, and STDES-WL3C4SML:

14-Apr-2025 4 . Updated Product status
. Updated Table 1. STM32WL3x microcontroller reference designs
. Updated Table 4. Radio setting

Updated Section 4.1: EDA resources.

Added reference designs STDES-WL3C2ILL and STDES-WL3C2IMH with the
276-319 MHz frequency band, updated the document structure, and added
example measurement results.

18-Feb-2025 3

Updated:
. Document title
. Features
. Table 1. STM32WL3xxx microcontroller reference designs, including the
optimized BOM target entry for STDES-WL3C2SML
. Table 38. Radio setting summary, including:
- Maximum value of PA_LEVEL?7 from 0x4C to 0x51 for STDES-
WL3C2ILL
18-Aug-2026 5 - SMPS levels for STDES-WL3C2IML, STDES-WL3C2SMH, and
STDES-WL3C2SML
- Degeneration mode for STDES-WL3C4EEW
. Section 3.4: EDA resources
Added:
. Section 3: Development environment
. Section 5: Measurement environment
. Measurement results, organized by board, in Section 6: Hardware
layout and configuration
Removed:
. Main features

DB5361 - Rev 5 page 63/69



‘_ STDES-WL3xxxxx
,’ Contents

Contents
General information .......... ... i i 2
STM32WL3xxx microcontroller reference designs and codification................. 3
Development environment . ........ ...t i i i i 6
3.1 System reqUIremMENtS . . .. .. 6
3.2 Developmenttoolchains . . .. ... .. e 6
3.3 Demonstration software . . ... e 6
34 EDA FE€SOUICES . . .ottt ettt e e e e e e e e e e e e 6
(000 )V 7= 11T o T o = 7
5 Measurement environment. . ... ... i i i 8
5.1 Measurement SetUpD . ... .. i e 8
5.2 Firmware programming . ... ... 8
5.3 Transparent mode and UART pPiNS . .. ... . e 8
6  Hardware layout and configuration...............c.cciiiiiiii i e 9
6.1 MB2176 reference board . . ... .. e 10
6.1.1 MB2176 desCription . . ... .. 10
6.1.2 STDES-WL3C2ILL 433 MHZ/10 dBmM . . . ... e e 10
6.1.3 STDES-WL3C2IMH 868 MHz/16 dBmM . . . . . ... e 13
6.1.4 STDES-WL3C2IML 433 MHz/16 dBM. . . . .. .. e 16
6.2 MB2168 reference board . . ... ... . 19
6.2.1 MB2168 desCription . . .. ... 19
6.2.2 STDES-WL3C2SLH 868 MHz/10dBmM . . . . . ... e e 20
6.2.3 STDES-WL3C2SLH 915 MHz/10dBmM . . . . . .. e e 22
6.2.4 STDES-WL3C2SLL 433 MHZ/10dBm . .. .. .. 25
6.2.5 STDES-WL3C2SMH 868 MHz/16 dBmM. . . . . ... ... e e e 28
6.2.6 STDES-WL3C2SML 433 MHzZ/M16 dBm . . . .. ... e 31
6.3 MB2158 reference board . . ... ... .. . 35
6.3.1 MB2158 desCription . . . ... .. 35
6.3.2 STDES-WL3C4EEW 169 MHz/27 dBm. . . . . .. . e 35
6.4 MB2218 reference board . . ... ... .. 38
6.4.1 MB2218 desCriplion . . .. ... 38
6.4.2 STDES-WL3C4SHH 915 MHz/20 dBm . . . . . .. .. e 39
6.4.3 STDES-WL3C4SLH 868 MHz/10dBmM . . . .. ..o e e 41
6.4.4 STDES-WL3C4SLL 433 MHZ/10 dBmM . . . ... e 44
6.4.5 STDES-WL3C4SMH 868 MHz/16 dBM. . . .. ... .. e e e 47
6.4.6 STDES-WL3C4SML 433 MHzZ/M16 dBmM . . . .. ... e e 50

DB5361 - Rev 5 page 64/69



‘_ STDES-WL3xxxxx
,’ Contents

6.5 MB2408 reference board . . ... ... . 53

6.5.1 MB2408 description . . . ... ... 53

6.5.2 STDES-WL3K2IMR 315 MHZ/16 dBm . . . .. ... e 54

6.6 MB2406 reference board . . ... .. . 57

6.6.1 MB2406 description . . ... .. 57

6.6.2 STDES-WL3K2SMR 315 MHZ/16 dBmM. . . . . .. .. e 57

7 Configuration summary. ...........c.ciiiiiiiiii it i it i e a s 61
71 Output power selection. . . ... ... 61

7.2 Radio setting summary . . .. ... 62
ReVISION NiStOry . ... i ettt ini i s 63
List of tables . ... i i 66
= o T U] =Y 67

DB5361 - Rev 5 page 65/69



‘_ STDES-WL3xxxxx
,’ List of tables

List of tables

Table 1. STM32WL3xxx microcontroller reference designs . . . . . .. .. .. i 3
Table 2. STM32WL3xxx microcontroller reference designs codification . . . ... ... . ... ... . .. ... ... . ... ..... 5
Table 3. Conventions for solder bridges . . . . . . ... 7
Table 4. UART RX@Nd TX . . . .ot e e e e e e 8
Table 5. STDES-WL3C2ILL solder bridge configurations. . . ... ... .. .. . . . . . e e 10
Table 6. STDES-WL3C2ILL radio Setting. . . . . . . o oot e e e e e e 10
Table 7. STDES-WL3C2IMH solder bridge configurations . . . . . ... .. .. . e 13
Table 8. STDES-WL3C2IMH radio setting . . . . . . . .o e e 13
Table 9.  STDES-WL3C2IML solder bridge configurations . . . .. ... ... .. . e 16
Table 10.  STDES-WL3C2IML radio Setting . . . . . . o oot e e e e 16
Table 11. STDES-WL3C2SLH solder bridge configurations (868 MHz/10dBm) . . . . ... .. ... ... .. . .. .. ... 20
Table 12. STDES-WL3C2SLH radio setting (868 MHz/10 dBm) . . . . . . . ... e 20
Table 13. STDES-WL3C2SLH solder bridge configurations (915 MHz/10dBm) . . . . ... ... ... .. . . .. 22
Table 14. STDES-WL3C2SLH radio setting (915 MHz/10 dBm) . . . . . . . ... e 23
Table 15. STDES-WL3C2SLL solder bridge configurations . . . . . ... ... .. . . . e e e 25
Table 16. STDES-WL3C2SLL radio setting . . . . . . . .o e e e e 25
Table 17.  STDES-WL3C2SMH solder bridge configurations . . .. ... ... .. . 28
Table 18. STDES-WL3C2SMH radio setting . . . . . . . . oo e e e 28
Table 19. STDES-WL3C2SML solder bridge configurations. . . .. ... ... . . e 31
Table 20.  STDES-WL3C2SML radio setting. . . . . . . . oo e e e e 31
Table 21. STDES-WL3C4EEW solder bridge configurations . . .. ... ... . ... . e 35
Table 22. STDES-WL3C4EEW radio setting . . . . . . . ... e e e e 36
Table 23. STDES-WL3C4SHH solder bridge configurations. . . . . ... .. ... . . . 39
Table 24. STDES-WL3C4SHH radio setting . . . . .. ... e 39
Table 25. STDES-WL3C4SLH solder bridge configurations . . . . . ... .. ... . 41
Table 26. STDES-WL3C4SLH radio setting. . . . . . . .. .. 42
Table 27. STDES-WL3CA4SLL solder bridge configurations . . . . . ... ... 44
Table 28.  STDES-WL3CA4SLL radio setting . . . . . . . oot e e 44
Table 29. STDES-WL3C4SMH solder bridge configurations . . .. ... ... .. . . 47
Table 30. STDES-WL3C4SMH radio setting . . . . . . ..o e e e e 47
Table 31. STDES-WL3C4SML solder bridge configurations. . . . .. ... ... e 50
Table 32. STDES-WL3C4SML radio setting. . . . . . . . . oot e e e e e e e 50
Table 33. STDES-WL3K2IMR solder bridge configurations . . . ... ... . ... . . . . 54
Table 34. STDES-WL3K2IMR radio setting . . . . . . . . ..ot e e e e e 54
Table 35. STDES-WL3K2SMR solder bridge configurations. . . . . ... ... .. . e 57
Table 36. STDES-WL3K2SMR radio setting . . . . . . .. . e e 57
Table 37. Solder bridge configurations . . . . . .. .. ... 61
Table 38. Radio setting summary . . . . . .. 62
Table 39. Documentrevision history . . . . . .. 63

DB5361 - Rev 5 page 66/69



‘_ STDES-WL3xxxxx
,’ List of figures

List of figures

Figure 1. Measurement setUp . . . .. . . 8
Figure 2. MB 2176, . . 10
Figure 3. STDES-WL3C2ILL TX OUtPUL POWET . . . . . o e e e e e e e e e e e e e e 11
Figure 4. STDES-WL3C2ILL Tx current CONSUMPLioN . . . . . .. . e e e e e e e 11
Figure 5. STDES-WL3C2ILL Tx harmonic levels. . . . . . . .. e e e e e 12
Figure 6. STDES-WL3C2ILL RX Sensitivity . . .. ... e 12
Figure 7. STDES-WL3C2ILL Rx current consumption . . . . . . ..o 13
Figure 8. STDES-WL3C2IMH TX OUtPUL POWET. . . . . o e e e e e e 14
Figure 9. STDES-WL3C2IMH Tx current consumption . . . . .. ... e e e 14
Figure 10.  STDES-WL3C2IMH Tx harmoniclevels. . . . .. . ... e 15
Figure 11.  STDES-WL3C2IMH Rx sensitivity . . . . . . . . .. e e e e e e e 15
Figure 12.  STDES-WL3C2IMH Rx current consumption . . . . ... .. ... . e e e e 16
Figure 13.  STDES-WL3C2IML TX OUtPUL POWET . . . . . . ot e e e e e e e e e e e e e e e e e 17
Figure 14.  STDES-WL3C2IML Tx current consumption. . . . . . .. .. ... e e e e e e 17
Figure 15. STDES-WL3C2IML Tx harmonic levels . . . . . . .. ... e e e e i 18
Figure 16.  STDES-WL3C2IML Rx sensitivity . . . . . ... o e 18
Figure 17.  STDES-WL3C2IML Rx current conSumption. . . . . . . ... e e e e e 19
Figure 18, MB21B8. . . . . . . 19
Figure 19.  STDES-WL3C2SLH Tx output power (868 MHZz). . . . . . .. . . .. . e 20
Figure 20.  STDES-WL3C2SLH Tx current consumption (868 MHz) . . .. .. ... ... . .. . . i 21
Figure 21.  STDES-WL3C2SLH Tx harmonic levels (868 MHz). . . . . . . . .. .. .. . e 21
Figure 22.  STDES-WL3C2SLH Rx sensitivity (868 MHz). . . . . . . . ... e 22
Figure 23.  STDES-WL3C2SLH Rx current consumption (868 MHz) . . . . ... ... ... . ... .. . . . .. 22
Figure 24.  STDES-WL3C2SLH Tx output power (915 MHZz). . . . . . . .. . e 23
Figure 25.  STDES-WL3C2SLH Tx current consumption (915 MHz) . . . . .. .. .. .. e 23
Figure 26.  STDES-WL3C2SLH Tx harmonic levels (915 MHz). . . . . . ... . e 24
Figure 27.  STDES-WL3C2SLH Rx sensitivity (915 MHzZ) . . . . . . . .. e 24
Figure 28.  STDES-WL3C2SLH Rx current consumption (915 MHz) . . . . ... ... .. 25
Figure 29.  STDES-WL3C2SLL TX OUIPUL POWET . . . . . o o e e e e e e e e 26
Figure 30.  STDES-WL3C2SLL Tx current consumption. . . . .. . ... e e e e 26
Figure 31.  STDES-WL3C2SLL Tx harmonic levels . . . . .. . .. e 27
Figure 32.  STDES-WL3C2SLL Rx sensitivity . . . . . . . . . e e e e e e 27
Figure 33.  STDES-WL3C2SLL Rx current consumption . . . ... ... ... . . e e e e 28
Figure 34.  STDES-WL3C2SMH TX OUtpUL POWET . . . . . . . e e e e e e e e e e 29
Figure 35.  STDES-WL3C2SMH Tx current consumption . . . . . .. .. ... e e e e e e 29
Figure 36. STDES-WL3C2SMH Tx harmonic levels . . . . . .. ... . . e e 30
Figure 37.  STDES-WL3C2SMH Rx sensitivity . . . . .. . ... 30
Figure 38.  STDES-WL3C2SMH Rx current consumption. . . . . . . ... e e e e e 31
Figure 39.  STDES-WL3C2SML TX OUtPUL POWET . . . . . . o e e e e e e e 32
Figure 40.  STDES-WL3C2SML Tx current conSUMPtiON . . . . . . . oo e e e e e e 32
Figure 41.  STDES-WL3C2SML Tx harmonic levels . . . ... ... .. e 33
Figure 42.  STDES-WL3C2SML Rx sensitivity . . . . . . ... e e e e 33
Figure 43.  STDES-WL3C2SML Rx current consumption . . . . . .. ... . e e e e e 34
Figure 44.  MB2158. . . . . . 35
Figure 45.  STDES-WL3C4EEW TX OUtPUL POWET . . . . . . o e e e e e e e e e e e 36
Figure 46.  STDES-WL3C4EEW Tx current CONSUMPtion . . . . . .. ... . e e e e e e e 36
Figure 47.  STDES-WL3C4EEW Tx harmonic levels . . . . . . .. .. e e e 37
Figure 48.  STDES-WL3C4EEW Rx sensitivity . . . . .. . ..o e 37
Figure 49.  STDES-WL3C4EEW Rx current consumption. . . . . .. ... e e e 38
Figure 50.  MB2218. . . . o o 38
Figure 51.  STDES-WL3C4SHH Tx oUtpUt POWET . . . . . o e e e e e e 39
Figure 52.  STDES-WL3C4SHH Tx current cConsSumMption . . . . . . . .ot e e e 40
Figure 53.  STDES-WL3C4SHH Tx harmoniclevels . . . .. ... ... . e e 40

DB5361 - Rev 5 page 67/69



‘_ STDES-WL3xxxxx
,’ List of figures

Figure 54.  STDES-WL3C4SHH Rx sensitivity . . . . . . . .. e e e e e e 41
Figure 55. STDES-WL3C4SHH Rx current consumption . . . . . .. .. ... e e e 41
Figure 56.  STDES-WL3CA4SLH TxX OUtpUt POWET . . . . . . o e e e e e e e e 42
Figure 57.  STDES-WL3C4SLH Tx current consumption . . . .. .. ... e e e 42
Figure 58.  STDES-WL3C4SLH Tx harmonic levels. . . . . .. ... e e e 43
Figure 59.  STDES-WL3C4SLH Rx sensitivity. . . . . . .. e e e e 43
Figure 60.  STDES-WL3C4SLH Rx current consumption . . . . ... ... e 44
Figure 61.  STDES-WL3CASLL TX OUtPUL POWET . . . . . . o e e e e e e e e e e e e e e e 45
Figure 62. STDES-WL3C4SLL Tx current consumption. . . . . ... .. ... e e e i e 45
Figure 63. STDES-WL3C4SLL Tx harmoniclevels . . . ... ... .. . . e e e i 46
Figure 64.  STDES-WL3CA4SLL Rx sensitivity . . . . . . . .. e e e e e 46
Figure 65. STDES-WL3C4SLL Rx current consumption . . . . ... .. ... e e e e 47
Figure 66.  STDES-WL3C4SMH TX OUtpUL POWET . . . . . . o e e e e e e e e e 48
Figure 67.  STDES-WL3C4SMH Tx current CONSUMPLiON . . . . . . .o e e e e 48
Figure 68.  STDES-WL3C4SMH Tx harmonic levels . . . . .. ... e e e e 49
Figure 69.  STDES-WL3C4SMH RX sensitivity . . . . . . .. e e e 49
Figure 70.  STDES-WL3C4SMH Rx current consumption. . . . . ... .. e e e e 50
Figure 71.  STDES-WL3CA4SML TX OUtPUL POWET . . . . o .ttt e e e e e e e e e e e 51
Figure 72.  STDES-WL3C4SML Tx current consumption . . . . ... .. ... e e e e 51
Figure 73.  STDES-WL3C4SML Tx harmonic levels . . .. ... ... . . . . . . e e e i 52
Figure 74.  STDES-WL3C4SML Rx sensitivity . . . . . . . .. e e e e e 52
Figure 75.  STDES-WL3C4SML Rx current consumption . . . . . .. ... . e e e e 53
Figure 76.  MB2408. . . . . . . . . 53
Figure 77.  STDES-WL3K2IMR TX OUIPUL POWET . . . . . . o e e e e e e e e e e e e e e e 54
Figure 78.  STDES-WL3K2IMR Tx current COnSUMPLiON. . . . . . . .o e e e e e 55
Figure 79.  STDES-WL3K2IMR Tx harmonic levels . . . . . .. .. e e e 55
Figure 80.  STDES-WL3K2IMR Rx sensitivity . . . . . ... e e 56
Figure 81.  STDES-WL3K2IMR Rx current consumption . . . .. .. ... e 56
Figure 82.  MB2406. . . . . . . 57
Figure 83.  STDES-WL3K2SMR TxX OUtpUt POWET . . . . . . o e e e e e e e e i 58
Figure 84.  STDES-WL3K2SMR Tx current consumption . . . . . .. .. ... e e e e e e e e 58
Figure 85. STDES-WL3K2SMR Tx harmonic levels . . . . ... ... . . . . e e e i 59
Figure 86.  STDES-WL3K2SMR Rx sensitivity . . . . . . . .. e e e e 59
Figure 87.  STDES-WL3K2SMR Rx current consumption. . . . . .. ... .. e e e e 60

DB5361 - Rev 5 page 68/69



STDES-WL3xxxxx
‘Yl

IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
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