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BLE and 802.15.4

BLE 4.2/BLE5.0
IEEE 802.15.4

/ skh jMlsakzeh dj t \
BLE4.1 BLE4.2

BLE4.2
+ Ext.
xt.Data Rate STM32WB
BlueNRG-M
BlueNRG-1 BlueNRG-2 ARM Cortex-M4F DSP
1MB Flash
256kB RAM
ARM Cortex-MO0 Core ARM Cortex-MO Core I2C, SPI, UART, USB
160KB Flash 256KB Flash 12 bit ADC, LCD
24kB RAM 24kB RAM PKA, PCROP, TRNG,
Ve, iz LIy 12C, SPI, UART AES 256-bit
10 bit ADC 10 bit ADC
QFN, CSP package QFN, CSP package ARM Cortex-MO+ Core
i i i RX: 4.5mA
dllIls] ots? ftesy Mtste TX: 5.2mA @0 dBm
. . Sensitivity: -96dBm BLE /
(dzzy J dz 9 dzJ h dzd 2 -100 dBm (802.15.4)
MCU SINGLE-CORE QFN, CSP package
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SMART
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PHREAD

LigBee
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1MB Flash
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LigBee
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2.4 GHz Radio
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Proprietary
Protocol

-100 dBm sensitivity (802.15.4)
-96 dBm sensitivity (BLE 1 Mbps)

Link / Physical Layer v
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CPU -x Arm Cortex-M4

Application Firmware + Peripherals
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1 jtedW jtedw Arm Cortex-MO+
* Radio Stack
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y oo g © WW&@ o dzq 020 M d50 G5, 0edrocma CPU speed up to 64 MHz
Gzl L O HGHY® G O 6d ) § dedi'y |y o 15 @atcls Aoguisition Mode
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Power 4
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2
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STM32WB i Off f Otc Ols dz' | memi

upm ACM4 DSP/FPU up to 64MHz
bl Arme Cortex®-M4 AUp to 1MB Flash and 256KB SRAM
w/ DC/DC + LDO FPU/DPS 64 MHz BLE stack: 80KB Flash and 14KB SRAM
PDR/PDR/PVD/BOR S
Xtal oscillators con{mﬁgru t-,ﬂc)

At Ondts Mt 9o M lsOszdas das
A BT Smart 5.0 and 802.15.4
A Output power: +6.0 dBm
;,,’:;J,ﬁf;":ﬁ,'EA A BLE RX sensitivity: -96 dBm

32 MHz (RF)

32.769 kHz (LSE) Memoll'r frutected

unit (MPU)
JTAG/SW debug

§

Internal RC oscillators
32 kHz+ 4 ~ 48 MHz +
16 MHz (HSI) +
48 MHz + 1% acec.

over V and T(°C) Ll A 802.15.4 RX sensitivity: -100 dBm
A RX: 4.2mA and TX: 5.2 mA (BLE @ 0dBm)
S— N
T T Mgedidedr
o A2x12C, 1XUSART, 1xLP-UART, 2xSPI,
Bluetooth ; - _
Up to e 1x usb 2.0 FS device, 1xSAl, Q-SPI (XIP),
i s ) 4x16-bit 32-bit timers 6x timers, 2x ULP Comparators, LCD driver
Sensing AL.71V to 3.6V voltage range (DC/DC, LDO)
Arm® Cortex®-M0+ A40AC to +105/C temperature range
MPU 32 MHz . _ .
Analog Encryption Al slstcj B dzj dzd |
a . ~ .
c::t{“p'fﬁ”g:[f"&::'m A 90 OA/ MHz Active mode
‘— oshory Froioin .6 OA Standby mode
” e Unit (MPU) Display A< 30 nA Shutdown mode
ovemenes ks s tc | RFNGS, QFNGS, WLCSP100
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ARetrofit legacy product to BLE 5 and concurrency
mode

ARemotely upgrade device with OTA capability
Brand protection with Authenticated FW upgrade
system

stsdzlstetsdzr ff jtoj 9 5L 5C
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ARetrofit legacy product to BLE 5 and concurrency
mode

ARemotely upgrade device with OTA capability
Brand protection with Authenticated FW upgrade
system

stsdzlstetsdzr ff jtoj 9 5L 5C

AMuItipoint BLE 5 connections
Small form factor design with CSP100 pins
Battery life time care with < 50 nA Shutdown
mode

ADynamic Efficient50 OA/ MHz
Extend memory storage with Quad-SPI

AHandle advanced algorithm with 1 Mbyte of
Flash

1 H Bt 8’1’] H U St l&Cost optimized product with USB 2.0 crystal-
less device
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ARetrofit legacy product to BLE 5 and concurrency
mode

ARemotely upgrade device with OTA capability
Brand protection with Authenticated FW upgrade
system

stsdzlstetsdzr ff jtoj 9 5L 5C

AMuItipoint BLE 5 connections
Small form factor design with CSP100 pins
Battery life time care with < 50 nA Shutdown
mode

ADynamic Efficient50 OA/ MHz
Extend memory storage with Quad-SPI

AHandle advanced algorithm with 1 Mbyte of
Flash

1 H Bt 8’1’] H U St l&Cost optimized product with USB 2.0 crystal-
less device

A-loo dBm sensitivity to increase area coverage
ACustomer Key Storage (CKS) for trustable
Application update
Manage full duplex audio with embedded SAl
USB FS 2.0 with Battery Charging Detection for
remote device

"’ L dgdzr 2 HiIgdg S O M dZRIMG -
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ARetrofit legacy product to BLE 5 and concurrency

mode
ARemotely upgrade device with OTA capability
Brand protection with Authenticated FW upgrade

system

stsdzlstetsdzr ff jtoj 9 5L 5C

AMuItipoint BLE 5 connections
Small form factor design with CSP100 pins
Battery life time care with < 50 nA Shutdown
mode
ADynamic Efficient50 OA/ MHz
Extend memory storage with Quad-SPI
AHandle advanced algorithm with 1 Mbyte of
. Flash
1 H Bt 8’1’] H U St l&Cost optimized product with USB 2.0 crystal-

less device

é-loo dBm sensitivity to increase area coverage
Beacon profile available among a huge list A g;s;g;@; Eg}éas::(teorage (CKS) for trustable
Em_bedded balun to minimize de3|gn (.:OSt Manage full duplex audio with embedded SAl
Only 5.5 mA Radio TX current to extend beacon life time USB ES 2.0 with Batterv Charaina Detection for
Up to +6 dBm output power to get best beacon range remote de;/ice y ging
< 1.8 OA Stop mo dlengwatterylife A | 0
Down to 1.71 full feature capable A

"I [ OwyC d L dsdz 2 HidE s O f dAsuits ¢
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ARetrofit legacy product to BLE 5 and concurrency

mode
ARemotely upgrade device with OTA capability
Brand protection with Authenticated FW upgrade

system

stsdzlstetsdzr ff jtoj 9 5L 5C

AMuItipoint BLE 5 connections
Small form factor design with CSP100 pins
Battery life time care with < 50 nA Shutdown
mode
ADynamic Efficient50 OA/ MHz
Extend memory storage with Quad-SPI
AHandle advanced algorithm with 1 Mbyte of
. Flash
1 H Bt 8’1’] H U St l&Cost optimized product with USB 2.0 crystal-

less device

Up to 105AC radio capable A

Down to 600 nA mode with RTC and 32KB of RAM A
Only5 Os w a time over 16 wakeup lines A

PCROP, ECC, TRNG, PKA, for best design robustness A
Reduce BOM cost with built-in LCD booster £

l tesd3r "N dzj dzdz" | Efmlstcts® mise O

A-loo dBm sensitivity to increase area coverage
i . . A ACustomer Key Storage (CKS) for trustable
Beacon profile available among a huge list Application update
Em_bedded balun to minimize de3|gn (.:OSt AManage full duplex audio with embedded SAl
Only 5.5 mA Radio TX current to extend beacon life time AUSB ES 2 0 with Batterv Chargina Detection for
Up to +6 dBm output power to get best beacon range remote de;/ice y ging
< 1.8 OA Stop mo dlengwatterylife A | 0
Down to 1.71 full feature capable A

"I [ OwyC d L dsdz 2 HidE s O f dAsuits ¢
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Robust RF link -100dBm sensitivity with IEEE 802.15.4 and A
+6 dBm output power

Upgrade legacy 802.15.4 device to BLE 5 A

Update securely Radio and stack firmware with build-in RSS A

BLE 5 and 802.15.4 protocols Mesh capable to extend A
network range

L d3dzts §

Up to 105AC radio capable A

Down to 600 nA mode with RTC and 32KB of RAM A
Only5 Os w a time over 16 wakeup lines A

PCROP, ECC, TRNG, PKA, for best design robustness A
Reduce BOM cost with built-in LCD booster £

l tesd3r "N dzj dzdz" | Efmlstcts® mise O

Beacon profile available among a huge list A
Embedded balun to minimize design cost A
Only 5.5 mA Radio TX current to extend beacon life time A )
Up to +6 dBm output power to get best beacon range A
< 1.8 OA Stop mo dlengwatterylife A | 0
Down to 1.71 full feature capable A

"I [ OwyC d L dsdz 2 HidE s O f dAsuits ¢
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ARetrofit legacy product to BLE 5 and concurrency
mode
ARemotely upgrade device with OTA capability
ABrand protection with Authenticated FW upgrade
system
dzd J ssdktesd fjtejotL 6

AMuItipoint BLE 5 connections
Small form factor design with CSP100 pins
Battery life time care with < 50 nA Shutdown
mode
ADynamic Efficient50 OA/ MHz
Extend memory storage with Quad-SPI
AHandle advanced algorithm with 1 Mbyte of
. Flash
1 H Bt 8’1’] H U St l&Cost optimized product with USB 2.0 crystal-

less device

©

A-loo dBm sensitivity to increase area coverage
Customer Key Storage (CKS) for trustable
Application update
Manage full duplex audio with embedded SAl
USB FS 2.0 with Battery Charging Detection for
remote device

&
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AN5292-How to build a BluetoothE Low Energy mesh ap

BLE mesh library v1.09.000 is built according the Bluetooth SIG mesh Profile v1.0 and mesh model v1.0 specifications

A C 1{4 q fl](M@H) fl] J I H q O] ﬁ O] lZ,Q{jZU. Y Mesh network over Bluetooth low energy

— ——>» Advertising bearer

Aq)Hthim@aﬂWBLE'EmBmBQmBQOCB = GATT bearer 0

Ar dzm s fls Ciptstfs 1 jdihyliRs &2 L 2@ G ss | v o dzfAdeerlsing BLE range area
packets) d h tetsC 5o j M Oldjde s Bls O € e " j @dapding
method)

Auvyj dzOE @B sdEy pl§ dzs yiPds™ dj ¥ HaEO tols W &dzts dizO d3q
Mjldf sshddHdo dHE GdztfdeeBC 5o j N OB bz fpsd

Al Mjstse h jodpg 4 dj toj H O Us@wd W tc s 9 ® dzHzfs 03

"l A Smart |ighting A Home and building auto
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Al OlstcOISRFbalg@ v 3 | o Mistetsj dz o CABUEDIstackzdr | M1 dzOIs dzts
Al dzj h dzad j € sdfif(ss@zjzdzls®©w) € o Otc yAOpenThread stack: 1 | M1 dzOls dats

At OB 5ls OH (Bl s o XEaUARG 5 | AGeneric 802.14.5 MAC: 1 | M1 dzO s dzfs

Ar smls kzefr j id82kHz Master clock AGeneric HCl drivers: 1 | i dzOls dzfs

As tod Mmls © didBB R.QFS: 9 ) ls to ts | dzdz 2 ASTM32CubeMX: 1 j )il dzOIs dzts

Al d Is ©Odzd JCDa dz¥) Is tc ts | BrdzteR ASTM32CubeMonitor-RF: 1 | il dzOIs dzts

As sdzls tetsdzdzj t6 | d3S tsemfisletzs 5 &diztsy ASBE (Atollic, AC6: SWASTM32): 1 | I dzOls dats
Al Olstc OISPCB:®z®L 9 tsH 2 Of) dFBIB - Autso d3j Mis dzOW tcOBLEE&2.158 j C 59
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2.4 GHz radio
Modem (BLE, 802.14.5)

Network
Processor
Cortex-MO+

Customer
ey Storage
AES 128-bit

L

Empty Flash

1 OCte" sOw
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@ [ J~Odzd L d3 loTEA fiyfldste ts 2w

Application Processor
Cortex-M4
FPU + MPU
DSP instruction
64 MHz

| FW
| Application
V1.0
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~

Network
Processor

Cortex-MO+

2.4 GHz radio
Modem (BLE, 802.14.5)

Customer
ey Storage

X
.

32 MHz

AES 128-bit

Radio
stack

@1 5zl dz RilEs e ¢ 2

Application Processor
Cortex-M4

FPU + MPU
DSP instruction
64 MHz

| @ Fw

! Application Empty Flash

| Application
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Application Processor @1 sdzlz yj dz Rildts o " 2
Cortex-M4

Network
Processor
Cortex-MO+

2.4 GHz radio
Modem (BLE, 802.14.5)

Customer
ey Storage
AES 128-bit

\V4
.

FPU + MPU . Oh ¥ B O
DSP instruction 1 BaB4 L W 5 O
64 MHz Exd o fO®BwISd: L
ftesyj M) B deso dzj

Io—FW

I Application

Empty Flash | Application

| V1.0
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Application Processor @1 sdzlz yj dz Rildts o " 2
Cortex-M4

Network
Processor
Cortex-MO+

S

2.4 GHz radio
Modem (BLE, 802.14.5)

Customer
ey Storage
AES 128-bit

\V4
.

FPU + MPU . Oh ¥ B O
DSP instruction 1 BaB4 L W 5 O
64 MHz Exd o fO®BwISd: L
ftesyj M) B deso dzj

App MCUY smr daQ[jrisl rR
dzs o tF/E Az Ok ls j dzls

Io—FW

I Application

Empty Flash | Application

| V1.0
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Application Processor @1 sdzlz yj dz Rildts o " 2
Cortex-M4

Network
Processor
Cortex-MO+

S

2.4 GHz radio
Modem (BLE, 802.14.5)

Customer
ey Storage
AES 128-bit

\V4
.

FPU + MPU . Oh ¥ B O
DSP instruction 1 BaB4 L W 5 O
64 MHz Exi o fOdwIsd: L
ftesyj M) B deso dzj

App MCUY smr daQ[jrisl rR
dzs o tF/E Az Ok ls j dzls

1l sHfdf f sEWY] dz
fstslse jlssoalzjls to
LOh dlstsBlz € dzs iz,

Io—FW

I Application

ftesyd M fj CtcON
v ftesdMmMrBHdIs MBtotsH

Empty Flash | Application

| V1.0
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Network
Processor
Cortex-MO+
32 MHz

—(

AES 128-bit

S

DSP instruction

@ [ J~Odzd L d3 loTEA fiyfldsts ts 2mis

Application Processor @1 sdzlz yj dz Rildts o " 2
Cortex-M4

FPU + MPU _
1 Boats] L OMNdW BWSE O

Exj o fO&wWIsd: L
ot ftesyj M B dztso dzj

App MCUY smr daQ[jrisl rR
dzs o tF/E Az Ok ls j dzls

1l sHfdf f sEWY] dz
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LOh dlstsBlz € dzs iz,

Empty Flash
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B fls FLASK.
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Network
Processor
Cortex-MO+
32 MHz

—(

AES 128-bit

S

DSP instruction
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Application Processor @1 sdzlz yj dz Rildts o " 2
Cortex-M4

FPU + MPU _
1 Boats] L OMNdW BWSE O
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App MCUY smr daQ[jrisl rR
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Empty Flash
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Bluetooth 5, Thread, ZigBee 3.0 ftsftced j IsOtcdz" | f tetslstsC s

Flash memory / RAM size (bytes)
A

1M/256 K STM32WB55CG STM32WB55RG STM32WB55VG

osoks 2ok | [T SRS ST

48-pin UQFN 68-pin VQFN 100-pin WLCSP
(0.5 mm pitch) (0.4 mm pitch) (0.4 mm pitch)

» Pin count

[ 51.71H 8.6V d ®=IBACH 3+105AC!
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