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3 STM32WL SubGHz MCU
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STM32 

4

Mesh

QFN

BGA/CSP

Trusted Zone

CM4 CPU

TX 22 dBm (SubGHz)

102 dB (BLE)

106 dB (802.15.4)

64K - 1MB Flash

24K - 256KB SRAM

Wx

FCC, CE,BLE5.0, 

Zigbee3.0, Openthread,

UWB, OMLOX, Sigfox

LoRaWAN ..

STM32Wx



STM32

MCUs

MCUs

MCUs

MCUs
STM32F0

106 CoreMark

48 MHz

STM32G0

142 CoreMark

64 MHz

STM32F1

177 CoreMark

72 MHz

STM32F3

245 CoreMark

72 MHz

STM32F2

398 CoreMark

120 MHz

STM32F4

608 CoreMark

180 MHz

STM32L0

75 CoreMark

32 MHz

STM32L5

424 CoreMark

110 MHz

STM32L1

93 CoreMark

32 MHz

STM32L4

273 CoreMark

80 MHz

STM32L4+

409 CoreMark

120 MHz

STM32G4

550 CoreMark

170 MHz

STM32MP1

4158 CoreMark

650 MHz Cortex -A7

209 MHz Cortex -M4

MPU

Arm® Cortex® core -M0 -M3 -M33 -M4 -M7 dual -A7& -M4-M0+

STM32F7

1082 CoreMark

216 MHz

STM32H7

3224 CoreMark

240 MHz Cortex -M4

480 MHz Cortex -M7

STM32WB

216 CoreMark

64 MHz
Cortex M4 & M0+

Arm® Cortex®-M 32-bit MCU

40,000+ / 2007 40 STM32 5

STM32WL

161 CoreMark

48 MHz
Cortex M4
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2.4GHz MCU
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SoC

2.4GHz MCU :

+
STM32L4

STM32WB
Arm

Cortex®-M0+

+



STM32WB
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256KB Flash

1MB Flash

129-pin3.6 V

1.7 V 48-pin

IoT

C
10

!
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• ( BLE 802.15.4)

• +6dBm

-96dBm

• 4.5mA 5.2mA(@ 0dBm)

•

2.4 GHz

• IEEE 802.15.4

• OpenThread ZigBee 3.0

• BLE 802.15.4 /

• BLE 5.0 

• 2 2Mbps

• BLE Mesh

STM32WB



• ( )

• BLE Thread

• Thread /

• BLE

• ( )

• BLE Thread

• Thread /

• BLE BLE /
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Thread + BLE Beacon

Thread + BLE 
STM32WB BLE + Thread/Zigbee/802.15.4 /



Q4’2020

2.4 GHz

BLE Thread Mesh
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• ST BLE + Thread Mesh

• WB BLE Thread Mesh

• BLE

• Thread

STM32WB STM32WB



BLE Zigbee Mesh
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2.4 GHz • ST BLE + Zigbee Mesh

• WB BLE Zigbee Mesh

• BLE

• Zigbee

• Zigbee

STM32WB

Q4’2020

STM32WB



BLE 802.15.4 Mesh
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2.4 GHz • ST BLE + 802.15.4 Mesh 

• WB BLE 802.15.4 Mesh

• BLE

• 802.15.4

STM32WB

Q4’2020

STM32WB
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BLE - PHY

STM32WB RF IP

BLE

Host Stack + 

Application

(ST) BLE 

LL HCI

(ST) BLE 5.0 

“full stack”

(ST) BLE Application

(Mesh, Profile, Services)

(ST) BLE 5.0 

“Light stack”

CM4

CM0+

CM4

802.15.4 - PHY

(ST) 802.15.4 – LLD

OpenThread

stack

(ST) 802.15.4 MAC 

(ST) Thread 

Application

(ST) 802.15.4 MAC 

Application Example

ZigBee Stack

ZigBee

Application / Clusters 

Full BLE 5.0 stack

• 8 connection point

• 2 slaves / 6 masters

• Full beaconing feature
Lightweight BLE 5.0 stack

• Slave only

• Secure Connections

• Privacy + White List

• Adv  + scan only beacon mode

Binary

IP



• Cortex-M4 ( ) 

•

•

• Cortex-M0+ ( ) 

•

•

• ST

• CM4 ( )

• KMS( )

• 256

• 1 +100 

–
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Cortex-M0+

Cortex-M4

→ (SFI)

→ (SFU)

→

(SBSFU)

(KMS)



SBSFU

✓

•

✓

•

App 

✓

✓ SBSFU

RF

Cortex M0+ 

Core & RF

APP 

Cortex M4 

Core FPU/DSP
16

FUS 

✓ ST

✓ ( )

✓ ST

✓ (

FUS 

SBSFU & App 

–



MLPF-WB55-0xE3

• PCB 1/7

• MLPF-WB55-0xE3 :

• – 50Ω

• – TX RX

STM32WB

17

(50Ω)

(xxΩ) (50Ω)(50Ω)

STM32WB

MLPF-WB55-01E3 QFN48,QFN68

MLPF-WB55-02E3    (WLCSP100)



STM32WB
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4 –

STM32L1

STM32WB55

STM32WB50

STM32WB35

STM32WB30

AN5451 Migrating between STM32WB30/35/50/55 microcontrollers

https://www.st.com/resource/en/application_note/dm00686130-migrating-between-stm32wb30355055-microcontrollers-stmicroelectronics.pdf


STM32WB 

129 pins

7x7mm 

BGA (p=0.5)

STM32WB55CG

100 pins

4.4x4.4mm 

WLCSP (p=0.5)

68 pins

8x8mm 

VQFN (p=0.4)

48 pins

7x7mm 

UQFN (p=0.5)

PIN 2 PIN 

STM32WB55RG

STM32WB55CE STM32WB55RE

STM32WB35CESTM32WB35CE

STM32WB55CC STM32WB55RC

STM32WB35CCSTM32WB35CC

STM32WB55VG STM32WB55VG

STM32WB55VG STM32WB55VG

STM32WB55VG STM32WB55VG

STM32WB50CG

STM32WB30CE

1MB/256KB

Flash / RAM

256KB/128KB

256KB/96KB

512KB/256KB

512KB/96KB

1MB/128KB

512KB/96KB

19



STM32WB 

STM32WB55

Bluetooth LE 5

Zigbee3.0, Thread

Concurrent

1
M

B
 /
 2

5
6

k
B

ADC 4.1Msps

2 Comp

SAI

Range 1 & 2

USB 2.0

Q-SPI

LCD

QFN48 

QFN68

WLCSP100 

BGA129

STM32WBM5

Cortex-M0+

Cortex-M4

STM32WB35

Bluetooth LE 5

Zigbee 3.0, Thread

5
1

2
K

B
 /
 9

6
k

B

ADC 4.1Msps

2 Comp

SAI

Range 1 & 2

USB 2.0

Q-SPI

Cortex-M0+

Cortex-M4

QFN48

STM32WB50

Bluetooth LE 5

Zigbee 3.0, Thread

1
M

B
 /
 1

2
8

k
B ADC 2.1Msps

Range 1

Cortex-M0+

Cortex-M4

STM32WB30

Bluetooth LE 5

Zigbee 3.0, Thread

5
1

2
K

B
 /
 9

6
k

B

ADC 2.1Msps

Range 1

Cortex-M0+

Cortex-M4

QFN48QFN48

*

*

*

*

* 
20



STM32WBx5 
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IPs STM32WB55 STM32WB35
Radio BLE 5. 0 ready (2Mbps) and 802.15.4 BLE 5.0 ready (2Mbps) and 802.15.4

Core
CM4 FPU/DSP @ 64MHz

CM0+ @ 32MHz

CM4 FPU/DSP @ 64MHz

CM0+ @ 32MHz

Open dual core option Optional (by HW architecture) Optional (by HW architecture)

Flash 1MB 512KB

RAM 256KB 96KB

ART Yes Yes

I2C 2 2

SPI 2 2 (1x I2S)

USART 1 1

LP-UART 1 1

USB 2.0 Yes Yes

LCD 8x40 No

Q-SPI Yes Yes

SAI 2ch 2ch

Touch 7x4 1x4

RTC V2.1 Yes Yes

AES 256-bit 256-bit

TRNG Yes Yes

PCROP Yes Yes

FUS Yes Yes

SBSFU Yes Yes

ADC 12-bit 4.1Msps 12-bit 4.1Msps

Comparators 2 2

Timers 4x 16-bit, 2x ULP 16-bit 4x 16-bit, 2x ULP 16-bit

IR Timer Yes Yes

Tempsensors Yes Yes

CRC Yes Yes

HSI 16MHz 16MHz

MSI 48MHz 48MHz

LSI 32KHz 32KHz

HSE 32MHz 32MHz

LS E 32KHz - Xtal 32KHz - Xtal

Range for Run mode 2 2

Retention flop Yes Yes

LDO/SMPS Yes/Yes Yes/Yes

Package BGA129, WLCSP100, QFN68, QFN48 QFN48



STM32WBx5 vs STM32WBx0
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IPs STM32WBx5 STM32WBx0

Core Dual core CM4/CM0+ Dual core CM4/CM0+

Radio stacks Bluetooth LE 5. 0 + 802.15.4
Bluetooth LE 5.0 or 802.15.4

No concurrency mode, or proprietary

Data rate Up to 2Mbps 1Mbps

VDD range 1.71 – 3.6V 2 – 3.6V

Temp range -40 to +105 ℃ -10 to +85 ℃

Flash 256KB up to 1MB WB30=512KB, WB50=1MB

RAM 98KB up to 256KB WB30=96KB, WB50=128KB

Max output power +6 dBm +4 dBm

Sensitivity
-96dBm (BLE 1Mbps)

-100 dBm (802.15.4)

-96dBm (BLE 1Mbps)

-100 dBm (802.15.4)

Peripherals

UP to 2x I2C, Up to 2x SPI, Up to 2x USART

USB 2.0, SAI (2ch) , LCD,  Q-SPI, Cap-touch

12-bit ADC 4.1Msps , 2x COMP, 2x DMA (14ch)

DC/DC and LDO

1x I2C, 1x SPI, 1x USART

Removed: USB, SAI, PLL2, LCD, Q-SPI

12-bit ADC 2Msps, No COMP, 1x DMA (7ch)

no DC/DC, LDO only

Security feature
Full Security package( FUS, CKS, SBSFU, OTA)

3x AES block

FUS, RF stack update

No AES for CM4

Run mode range 2 1

Package BGA129, CSP100/4x, QFN68/48 QFN48

Others Nucleo, Discovery, FastROM No dedicated HW tools, No FastROM



BLE, 802.15.4

STM32WB
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(dBm)

(dBm)

DCDC+ LDO

Flash (Bytes)

RAM (Bytes)

LDO

-96

+6

+4

1.7

2-10;+85

-40;+105

1M

256K

256K

BLE, 802.15.4

Concurrent

BLE (bps)

2M

1M

CKS

AES 256/128

AES-128
STM32WB50

STM32WB35

128K

(V)(℃)

96K

512K

STM32WB30

STM32WB55



STM32WB55 

: 7.3x11mm

• : BLE 5.0 , Zigbee PRO/ ZCL 3.0, Thread, Generic 802.15.4

• STM32WB55VG(WLCSP100, 1MB Flash, 256KB RAM)

• STM32WB55 IP (USB, LCD, Q-SPI…)

• STM32WB55

• 32MHz 32kHz RTC 

• 2 PCB , 4 PCB LGA( ) 

• : -40℃ 85℃/ 1.71V 3.6V

• : FCC, CE, TELEC, CCC, IC, ISED, KC, BSMI, MIC

STM32WB 

STM32WB55 Nucleo

24

STM32WB55VG

1MB Flash

256KB RAM

XTAL

32.768kHz

XTAL

32 MHz

( )

11mm

7
.3

m
m

: Q3 2020

P/N : STM32WB5MGH6

( )
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SubGHz MCU
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=

SoC

SubGHz MCU :
World First!

+
STM32L4

(G)FSK

(G)MSK

BPSK

STM32WL



STM32WL

27

IoT

C
10

!

64KB Flash

256KB Flash

73-pin3.6 V

1.8 V 48-pin

* 

*



4 &
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(G)MSK

BPSKTX

(G)FSK

+ proprietary

Proprietary

* 

* + proprietary

STM32WL

- based Proprietary

*



STM32WL – & 
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, 

LoRaWAN
•

•

Arm Cortex-M4

+

+

STM32WL



• 2 SiP( )

• PCB ( )

•

STM32WL SoC 

30

MCU + Radio 2-in-1 

Arm Cortex-M4

+

+

STM32WL

MCU

• SoC ( )

• All-in-1 –

•

VS



STM32WLE5
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Flash / RAM

Size (bytes)

73 pins

5x5 mm

BGA (p=0.5)

48 pins

7x7mm 

UQFN (p=0.5)

Pins

STM32WLE5J8STM32WLE5C8
64K / 20K

STM32WLE5JBSTM32WLE5CB
128K / 48K

STM32WLE5JCSTM32WLE5CC256K / 64K



• Arm® Cortex®-M4 DSP 48 MHz

• 256 KB Flash 64 KB SRAM

• Sub-GHz Radio –

• LoRa, (G)FSK, (G)MSK, BPSK

• 2 : 

• 1 +15 dBm

• 1 +22 dBm

• LoRa : -148 dBm (SF12, BW=10.4kHz)

• RX: 4.82mA 

• TX: 15mA (@ 10dBm) / 87mA (@ 20dBm) [3.3V]

•

• 3xI²C, 2xUSART, 1xLP-UART, 2xSPI

• 7x timers + 2x ULP 

• 1.8 3.6V (DC/DC, LDO)

• -40 +105 ℃

•

• < 71µA/MHz (3V – R )

• Stop2 1 µA ( RAM )

• 390 nA ( RTC)

• 31 nA

• :  QFN48, BGA73

STM32WLE5

32
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STM32Wx
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P-NUCLEO-WB55 NUCLEO-WL55JC1 ( 865-928MHz)

NUCLEO-WL55JC2 ( 433-510MHz)
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STM32CubeIDE

STM32CubeMX

STM32CubeWB

STM32CubeWL

STM32CubeIDE

STM32CubeProgrammer

STM32CubeMonitor

STM32CubeMonitor-RF

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.smile.eu%2Ffr%2Ftechnologies%2Fzephyr&psig=AOvVaw0u9ojdt8lBBlCpZYoctZW9&ust=1589198692182000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIj9rcWgqekCFQAAAAAdAAAAABAD


STM32Wx 



BLE+ZigBee+Thread+Mesh+LoRa+Sigfox

Place Holder

Size 68 x 62 mm

Place Holder

Size 68 x 62 mm

Home Controller

/ / /

Server

Client

Server

Client

Sigfox 

LoRa

SubGHz

2.4GHz
37

LoRa® 

Sigfox® 

BLE/ZigBee/Thread

STM32Wx

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB

STM32

WB



STM32 

STM32WB 2.4GHz MCU

•STM32WB 

•

•IoT

•

• ( ) STM32WB +

STM32WL SubGHz MCU

•STM32WL 

•

•

•

• ( ) STM32WL

STM32Wx 
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