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2MHENZAMEERZ, PRUESERIAME
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Rz FEE1
+
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BISRININER

- ERiS

- DRH=E

- (ESAIERTEK - IHFES
- EERIE MCU (BAEEN)
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Arm Cortex-M4
R FEWY + JMZ

Arm Cortex-MO+
E3STIDINE

- s

- BRECHLE (RE—FRA)
- BRIBE-FXKES -AFPRREF
* JEAEE B AT E]

- EE—HE - TERAE
* DRERF=gA LT



Security
PCROP,
PKA, TRNG
AES 256-bit

LCD 8x40

ADC 12-bit
2x Comp
Temp sensor
Cap. Touch

ARM
Cortex M4
FPU/DSP

USB 2.0 FS
Crystal-less
SPI, 12C
LP-UART
SAl, Q-SPI

ART acc.

1MB Flash
256KB SRAM

2.4 GHz Radio
Cortex MO+ Core

Bluetooth 5
802.15.4

Concurrent mode

%

Lys
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DIEEFMEF S
EESIE

- 2B A%, SERATIESS

- BRI
- T{FiEz<53 pA/MHz (3.0V)
« {E1E&E02.1 pA (G + 256KB RAM)
-« KAE< 13 nA

- IMg
-2xI2C, 1XUSART, 1xLP-UART, 2xSPI, 1x USB 2.0 FS
device EFEEEI&N, 1xSAl, Q-SPI (XIP), 6x 16-bit &
ATES(EHELPWM FERIAEERTES)

- T{ERBEL.71 E3.6V (DC/DC, LDO)

. T{EBE-40°C E+105°C

Jh37892.4GHz
BISRF R4



STM32WB55 — 1EE

FERFIE
«CM4 DSP/FPU 5i£64MHz
« E3A1MB Flash #1256KB SRAM

« B SREE Bk A EreS(Balun)

 {KIhFEIESA5.0 $1802.15.4
EHHINER: +6.0 dBm (SZIFIMERPA)
BLE U REE: -96 dBm @ 1Mbps (102dBHEEEFIE)
802.15.4 N RBIE: -100 dBm @ 250kbps (1060dBEEERTIE)
FEWI(RX): 4.5mA F1&IX(TX): 5.2mA (0dBm)

«AME
+ 2x12C, 1XUSART, 1xLP-UART, 2xSPI, 1xUSB 2.0 FS device,
1xSAl, Q-SPI (XIP)
* 6x TEAY2E: B1E2x LP-16-bit
« 2x FR{ERINFELL IR ES

- T{EEBJE1.71V E3.6V (DC/DC, LDO)

« T{ERE-40°C £+105°C

%%
« 154718z < 53UA/MHz (3V - RF ON)
(Z1HER2.1 pA FHRIFHL+ 256KB RAM)
« FFHIAET00.6 pA (BTSRAEF+ 32KB SRAM2a)
* XIAHRET < 13nA
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ARM Cortex-M4 FPU/DPS
64MHz

Nested Vector Interrupt
Controller (NVIC)

Control

Power supply
1.71V to 3.6V w/ DC/DC + LDO
PDR/PDR/PVD/BOR

Crystal oscillators Memory Protected Unit (MPU)

32MHz (Radio)

JTAG / SW debug

Multi-Protocol Radio

ARM Cortex-M0+ MPU
32MHz

Nested Vector Interrupt
Controller (NVIC)

32,768KHz (LSE)

Internal RC oscillators

32 KHz + 4 — 48 MHz +

16 MHz (HSI) + 48MHz
+/- 1% acc, over V and T(°C)

LIN,
RTC /AWU/ CSS

PLL/FLL

SysTick timer

2 watchdogs (WWDG/ IWDG)

Up to 72 1/Os

Cyclic Redundancy Check

Voltage scaling (2 modes)

Analog SW debug

2x ULP comparators

Security
AES 256-bit / PKA

1x 12-bit ADC SAR 4,25Msps

Temperature sensor TRNG / PCROP

Up to 1MB Flash

Up to 256KB SRAM

Secure boot loader

Connectivity
2x SPI, 2x I2C

Modem control
1x ULP UART
USB 2.0 FS — Crystal less
Quad-SPI (XIP)
SAl (Full duplex)

4x 16-bit 32-bit timers

2x ULP 16-bit timers

16-keys Capacitive touch

8x40 LCD driver

Memory

BOOT ROM

1x USART
smartcard, IrDA,

Control

Sensing

Display

« Y345 QFN48, QFN64, QFN68, WLCSP100, BGA129
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9 Bluetooth  Seiwiesoe S5 2MbpSEREEIE,
5 + ZFBLE MeshifiR, 12 MBS

« X¥FEGHTRY |IEEE 802.15.4C45B SN E
. /) « OpenThreadif}¥t%, ZigBee 3.01¥1%
> (— « #EBLEFIOpenThreadfUsh/ERSH AT
‘fHREAD LigBee
« ZFEFRABTNYNAE (BIR0BLEE802.15.4)

2 4 GH . Eiﬂ%&?/ﬁgﬁi TR =S, HIiEREIA+6dBm, 59
S TNE 102dB
- - - BIIRE(DI4.5mA, REITIFES.2mA(@ 0dBm),
) EAGRMSONE
m ¢ xEJZbaIunFEA :FTxJ'E% B¢1EE¢%*4I§$EEZK
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Bluetooth
5
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--------------------

LigBee
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6LoWPAN

(RPL)

J

IEEE 802.15.4 MAC

G

fHREAD

J

.
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STM32WB Z1MY ARG

S HAERA

BLE RFH
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(Mesh, Profile,
Services)

A A

Main &
drivers

BLE HCI
stack

NVM:16

Main &
drivers

BLE stack

NVM:32
Main &

drivers

BLE-Thread
stack

NVM:24
Main &

drivers

Thread stack

NVM:24
Main &

drivers

Thread stack

STM32WB RF IP

NVM:TBD

Zigbee 3.0

Generic MAC

LD 80215 4

MO+

Y -7an 2]
—. . 3 =722
BootLoader / Security ¢ FBItEAMRE7R(MO FL: 56 / RAM: Main & Drivers: IPCC, BLE cmd, NVM IKzh#0 Main %%53

28 KB)

Thread StackftE& = Router / 10 child, £IhgE
BLE Link Layerfic& = 8 links

BLE Mesh fZFH

HCI (EHlizHlssEN): SHHEIFET TG RAIREZ

* BIEETITIGRICHS, (5 RE I BIAFCHERT



— |

STM32WB RESBSE

Memory STM32WB55
Footprint density 1 | density 2 | density 3

Flash 256 kB 512 kB 1 MB

SRAM1 64 kB 192 kB 192 kB
SRAMZ2a 32 kB 32 kB 32 kB
SRAM2b 32 kB 32 kB 32 kB

BRI EFIEFIERIIRNFEE

BLE Alert BLE Mesh Thread Router BLE / Thread
notification full feature static concurrent
mode
FL / RAM w/o OTA (KB) 209 / 45 246/ 46 464 | 56 670/ 88
FL / RAM w/ OTA (KB) 362 /45 399/ 46 878(651) /56 1234(323) /100

STM32WBSS density 1 IR N I (N [N N B .
STM32WBSS density 2 JEEEN I I I I I I
STM32WBSS density3 (rss: so) | MU AN MGou o oo IS e

Lys
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HEEIINFEE B |_ E +T h re ad %77117}'],34#72&

- BRSEMN Thread Polling + BLE Beacon
it R @
1 m —0 m \GBBIuetooth 5 4+ THREA D}
] S —
£ (static)
I N

X: BLE Advorssament
(Non connectatie)

€ Bluetooth 5 + @ T

o IWAZmN Thread Polling + BLE Connection
" _n:iﬁ"ﬁ“_ﬂ . \GBBIuetooth°5 + THR EAD
5 I][F] ?{%E:“ I][F | (dynamic)
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(WS BLE+ZigBee SR

© FRSSIN

\GBBIuetooth°5 = @

| (static)

€3 Bluetooth’ 5 + @

* BTSN

\GBBIuetooth°5 = @

| (dynamic)
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- Cortex-M4 (AEZ%)
« =X/ FBuEEINEE
FAF N TR + BLERCE S

 Cortex-MO0+ (Z£&)
o« ReXEEFIEEE / ZE10ER
* BLE Syt SN AERFRE
© BTBRTEEMTRINEE (W ST keys)
«  NIE{TECMARIN I iRt P $B1FETN8E(CKS)

- CKS “Customer Key StorageZ 1 Z4H1ZiE”
. BUMAKEE: AA256-bits (BEUKEFH91285256-bits)
- BiPHE

- 1 FE4H

-« 100 [FEZA (ATHRFEZHEINZZEN)

RPN FRERF
+

BLE Profiles

CKS API

*\@" 2.4GHz Radio

BLE 5.0

'y

& . ™\

\JLE @

Q

Lys
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> TS
ZEEHFAR(SBSFU)
SISt A%

> REEHRIL(SF)
> REBEHFHRSFU)



Fless 2t

o (FHAERY _EERLE Cortex-MO+38 i)
- HEERPEIFSDISFSAEX.
- [FREERFTEH.
. BT ZREAPEISBRDFISBRSAGIISRAM2a_ERZ £t
. RIFEITZREAPEISNBRDFISNBRSAGKIISRAM2b_FERZ e
* SIFESYSCFGHFRAIMRZE M.

Cortex-MO+
Cortex-MO+ FSD = 0, NBRSD = 0 & SNBRSA secUre
secure
FSD = 0 & SFSA

bottom SRAM2b
> SYSCFG
Cortex-MO+ Peripheral

FSD =0, BRSD = 0 & SBRSA secure security enable

W secure '

i} bottom SRAM?2a
sronseore  boton. — W

mbottom
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YIBARIRIFTIRE(2/2)
STM32WIIILEHENERE

15'6 1576 3 PR STM32WBBh gt
ENERTE |- EXTIFEME - SEEE{ERIEE
24 < REE - BRI
o - BB[E - (TR
« BEf .. - PhERUER
MCU o SENGR E%(/J\HBE----) - WFECC, EFBRda
- FIFRREIXIhEE - RTCIRZE, 7788, SRAMILEER
- MEERE. I)J%%ﬁﬂ‘ﬁ « JTAGIEEH{FRIF
ﬁ « (RMIAZFEEN
ST . R/ . BFEHETEE (CKS)
AL G P i . RNG, JVEHIESE, CRC
- X AN AMHINEE - NfF %A(%?F
« SEEIE | fIRETE - WFEBYRF
- EEINBRARINTG . gﬁﬁg}j%ﬁ: (MPU)
- IBLZeRS (RSS)
gl — .« REEHLENES (SFIFISFU)
il - EERIGIEEYRFP (PCROP)
ﬂ « 96{\/ID O} :e



)
S AR IR A

X FUFRIFINRE (/2

7

e ” RIFA&LIEER = s
Cortex-MO+ Cortex-M4 @ FEHHE MR

32 MHz « FPU + MPU .
DSPiES E@?‘ﬁ B4
64 MHz [EEEHERF

802.14.5)

R RSt R AR B R EE2AA
FsABHTIOUE

2.4 GHZESS A SRR =R (BLE,

AES 128-bit

A RIS R SIRERIMTAARILE,
EFNIELL, REEE

Q=rnmine

RETEMENFEG SR THEE,

T : o EEEH | | e THAS IS

vmﬁﬂﬁﬁ

‘Yl AR F R
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&

RMETHAEAST,
' HIR
RUN (Rangel) at 64 MHz 117 (53) A / MHz** 1 I J I

=3 £
— RUN (Range?) at 16 MHz 109 pA / MHz** KRGS
ZHYIR =X
RS
8 MEIFRTIL, JINFIEI
socies Wl seepacan:  apasvne o
S s

1.7 ps STOP O (full retention) 100 pA

4 us (19 ps) STOP 1 (full retention) 9.2 yA /9.6 pA*

N RS

(20 ps) STOP 2 (full retention) 1.8 pA /2.1 pA*

14 ps (25 ps) STANDBY + 32 KB RAM 320 nA /600 nA*

14 ps (25 ps) STANDBY 110 nA / 440 nA**

50 ps SHUTDOWN 13 nA /315 nA*

(6)]
=
(7]

0 ﬁﬂ@gwsﬁ VBAT 2 nA /300 nA*
I

Typ @ VDD =1.8V @ 25 °C

*with RTC
** from SRAM1

3|
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P FERINAS IS, YDRHE A REIREA !

ESFRGERS

- BN S: RE * BLE 5thi¥tk: 228

 HMNEBREE: 7 (BiER) . ZigBeeti¥i%: %

s 32MHzERINETT « OpenThreadtim¥ik: BRE

* 32 kHz=EAY 4 « Generic 802.14.5 MAC: %%

- USB 2.0 FS B&if: RE » Generic HCIBRTN4R44: 128

- LCOAESE:RE « STM32CubeMX: 22

- BRI eE: NE « STM32CubeMonitor-RF: £ 2%

- EBESIRAAS: RFE2EENRIEBESHR(QFN48,BGA129) - IDE (Atollic, AC6: SW4STM32): ta 2%

 BLEF1802.15.4F &kt o {sE FH 8 — Ny Sisa= =
&7 (®
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LQGI5HSINTS02
L5 2.7nH

VDD
IMP4 ™
P4
Jumper 2 54mm |Q|HEADER_1X2
A1) _
c33
exo<a|—
100nF U1A
C34
SR | 3 | vDDRF RF1
100pF
32 | yssrF
J; STM32WBxx_QFN68
GND

» Y Y g
el L
S m=l c2
g‘?o_s;pr Tﬂﬂpf
&GND GND
2
s
=
&}

GRM1555C1IHR3I0WADID

5 Ohms Matching Network

ompents values will be updated after evaluation)

Meander Antenna
2 4GHz
(s=e AN3339 on waw.st.com)

Band Pazs Filter } .
LEB182G4SCGED436 RF switch Antenna Maiching Network
FLTI 15 LQGISLI-SISSNdSOZ
™ |3 1] ~ N ANT
~ LoaF ==
C36 C37
H\J? TNot Fitted ? JpF PCB Antenna
GND GND GND
GEMI1535CIHIR2WAQID
Antenna Matching Network (for SMA Antenna)
Filter (for Eval/debug)
Paich trought (for Direct Connection)
C38 14 12
_II ~ ra'ae - -~
N ![ Fitted L oR i SKMA
et C39 C40
ot Fitted ot Fitted )
GND
GND GND
Default value PCB Antenna To connect S0ohms Antenna

(Cx populated and Cy not fitted)

or
To connect S0ohme Instrument

g 225




IPD* - MLPF-WB55-01E3
£= Rk PRI PLECiE TS R va

s MLPF-WBS35-01E3
o -].f“-'-""’L - J.':;:J' &) FSiae Ended =~ ————~ H===75"7
: ' single-Endedil o TeRING 20 ()
T 4" L,’— ! L HING H L J‘Eg-.-: HING |
A | i i
I i

O
GNP
N

ays ULA ir ~ . B ."-\_
LY — || SRR II .'-,
; VODRE P r our |-—4-£2) naramow
your +’;<‘: = gz l H n I
o S | =25 n ) i [ = \
- T T34 | = v wessoHk | 2
b S0 0= ot I == n 2 1] o y
- 5 5 Integrated Balun H H f

*IPD : Integrated Passive Device
=» Integrating matching + filter Arm Cortex-M4
tﬂmcaﬁﬂnF'mwamPeriphmz Integrated STM32WB Impedance Matching | [

[

k1
Arm Cortex-MO0+

a L 1 '
Radio Stack ) Harmonic Filter with deep rejection -

‘ ~ = LTCC-like assembly
’ l 0.5mm pitch
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R TCIREE 4 — MLPF-WBS55-01E3

LIS TTiRe i B BRI EC M as+ o pkiEikas, I =X EAEERITX/RXIERE

50 Ohms Matching Network Low Pass Fiter

FLTI w3 UlA D
LQGISHSINTS02 LFL212G45TC1A007 n FLTL n
3 3t L1 A7H $ 4 ) a1 s 6
VDDRF RF1 —y— % SMA_T 9.52 NF VDDRF RF1 ™ ouT SMA T 952 NF
c1 2 ER N AE ~ cl 2 E 88 8
100nF 100pF £ 4 2 100nF 100pF zZ z Z Z
1— T gTO.SpF T(]Jpl’g ’ I I 55 6 O
2
GND  GXD 2 | voser Ey e 2 GlD @D 2 | yocgE J S S . GID
J; STM3IWBxx_QENGS g 2 D £ STMGTWBxx_QFNGS i
GND b i QD -
N v
i

Matching R

Network UL
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Optimized solution with SMPS with discrete components

Figure 4. Optimized solution with discrete components

50 Ohms Matching Network
UlA FLTI
vig ® VDD LFL212G45TC1A007
L4 2.7nH
9 3 | VDDRF RF1 =2 51 o |2 50 ohms RF output
PAO-CK_IN PBO . . X
t cl 2 N
PAL PBI . ) . .
i 1 100nF L00DF Cl4 cl5
PA2 PB2 P . .
I 2 0.8pF 0.3pF
1 PA3 PB3-JTDO RFO 7 7 v
14 PA4 PB4-NJTRST GND GND GND GND GND
(e PAS PB3 )
) PAG PB6 STM32WBxx_QFN48 GND
PA7 PB7
f’e PAR PBS %
PA9 PB9 GND
PAIO
PAI1l PE4 —>3<0
PAI2
PAI3-JTMS SWDIO [l UlC
TAlTCK_SWCLK | X |—§i ' OSC_IN NRST (= NRST
0SC_OUT 4
NX2016 32M PH3-BOOT0 —————{ BOOTO |
STM32WBxx_QFN48 5
= S PCI4-0SC32 N ATO j‘;
NX2012 37K768 - PC15-0SC32 OUT AT1
D STM32WBxx_QFN48
VDD ulb
0 c3 c4
= s 5 VDD/VDDT T4.3p[“' T4.3pl"
Cs C6 C7 C8 ag_ | vDD GND GND
Toony 100nF J1000F — ]100nF + VDD
1
VDQI—USB GND GND GND  GND L
T 20 vbpuss 5 VD uis
9 VoD = 34
100nF L1 s = VDDSMPS
VDDA/VREF+ = .-
IND_FCMI608KF-601T03 2 Cl10 cll VLXSMPS
GND 2 4.7uF Ilm,ﬂ;
cla STM32WBxx_QFN48 3 ] VFBSMPS
lmnFI % GND GND
GND - VSSSMPS
GND
’ ’ STM32WBxx QFN48
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ptimized solution with
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Figure 5. Optimized solution with IPD

SMPS with IPD

UIE VDD
19 PAO-CK_IN PBO :% 1
PA1 PBI :
11 a2 ony 3 100nF
1 PA3 PB3-ITDO
= PAd PB4-NJTRST GND
(& PAS PBS
1 PA6 PB6
PA7 PB7
}k PAS PBS
PA9 PBY
PA10
PA1I pe4 20
PA12
PA13-JTMS_SWDIO
PA14-JTCK_SWCLK
PA15-JTDI
STM32WBxx QFN43
VDD uib
20 vpD/NVDDT
I . 2 VDD
s Ao 8 18
Toom—- 100np'£oom-' TO0nE 1 VDD
1
VDPfJSB GND GND GND GND 1 VBAT
4 | yppuss
i VDD
co
100nF T Ll 8
YV VDDA/VREF+
GND

Cl12
100nF

IND_FCMI1608KF-601T03 l

GND

STM32WBxx_QFN48

Cc2
100pF

GND

VSS (ExPAD)

49

GND

UIA
PDI
21 5 6 .
. VDDRF RF1 IN ouT 50 ohms RF output
8 888
&) &) [} [}
RFO —22
il 2| 3] 4
STM32WBxx QFN48  GND
I GND
GND
nf UlC
ny
| X |—§i | 0SC IN NRST —t——f NRST ]
0SC OUT 4
NX2016 32M PH3-BOOT0 ———— BOOTO0 |
= g PC14-08C32 IN ATO :%
NX2012. 32K768 | PC15-0SC32 OUT AT1
[I STM32WBxx_QFN48
C3 c4
4.3pF 4.3pF
GND GND
VDD UIB
1- 24 yppsmps
. 3 33
flo cl1 N VLXSMPS
TuF ) H
100nF L2 31
10utl L VFBSMPS
GND iND
C13  GND<2- VSSSMPS
o]
GND STM32WBxx QFN48
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b

Figure 6. Solution without SMPS

mized solution without SMPS with IPD

UIE VDD
19 PAO-CK_IN PBO :% 1
PAI PBI :
l1 A2 phy L00nF
1 PA3 PB3-ITDO
[ PA4 PB4-NJTRST GND
L PAS PBS
171 PAG PB6
PA7 PB7
f’e PAS PBS
PA9 PBY
PAIO
PATI PE4 20
PAI2
PA13-ITMS_SWDIO
PA14-JTCK_SWCLK
PA15-JTDI
STM32WBxx QFN48
VDD ulD
20 vDD/VDDT
I L L 5] Ve
cs C6 m=r] c8 73
Toonp lOOﬂFTOOnF T00nF | VDD
1
VDPIUSB GND GND GND GND VBAT
40 | vppuss
. J_ VDD
c9
100nF T Ll 8
Y VDDA/VREF+
GND

Cl12

IND_FCMI1608KF-601T03 l

STM32WBxx QFN48

C2
100pF

GND

VSS (ExPAD)

49

GND

ULA
1PDI1
21 5 6 i
| VDDRF RF1 N ouUT 50 ohms RF output
5 B85
&) ] ] ]
RFO —22
| 2of 3] 4
STM32WBxx QFN48  GND
GND
GND
T ulC
LN
| Xi |—§i L 0SC_IN NRST peb—{ NRST |
0SC OUT .
NX2016 32M PH3-BOOT0 ——— BOOT0 |
= g PC14-0SC32 IN ATO :%
NX2012 32K 768 | PC15-0SC32 OUT AT1
1 STM32W Bxx QFN4S
c3 c4
4.3pF 4.3pF
GND GND
VDD UIB
3 ypDsSMPS
ci 3 | VLXSMPS
100nF 3
VFBSMPS
GND
GND<—21 VSSSMPS

STM32WBxx_QFN48
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STM32WB55 A &=L

Wireless and ultra-low-power el A
BLE 5.0 & IEEE 802.15.4 decatd A Coee® MO+ o co-procesor t 82 Wz
* Multiprotocol: BLE 5.0, 802.15.4, concurrent mode
* 1 Mbyte of Flash memory

* 256 Khytes of SRAM

 High RF performances : RX - 96Bnv-1004B:
Includes: TX + 68

NUCLEO BOARD FEATURES

+ STM32WBS5RGVE MCU

» PCB Antenna and SMA connectors

» Flayible power supply supporting CR2032

= Dual USB Port { Application/debug)

* Multiple USER switch/LEDs

= Supports Arduino™ and ST Morpho connectors

* Embedded ST-LINKAZ2-1 debugger and
programmer

* Arm®Mbed Enabled™

USB DONGLE

» STM32WB55CGU6 MCU

« PCB Antenna and UFL connectors
» Seccable PCB

‘ " Note: For more information about the BLE protocol, see the appendix at the end of this document

life.augmented
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CubeMonitor-RF

STM32CubeMX
XH3ERL
eI E

STM32CubeMonRF
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RiFHRIH

MECE BRI B &=

N~
sTM32" I
CubeMonitor-RF

s
FREE
IDE’s

—_

SSTEMS armeckeit

[ SEEB ][ apgl[aato||.@]

KRR AGESGEES TEHEH

{ on

am Windows
mac0S®

STM32CubeMX S1ENERYDEIRLS STM32CubeMonRF
=y la ARt TSI iyl
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http://www.ac6.fr/

Fully part of the STM32 existing wide ecosystem

STM32CubeMX Bluetooth 5
STM32CubeProgrammer Thread
Partners IDE ZigBee 3.0
STM32CubeMonitor-RF HomeKit
WorkwithNest
>1KEIL mbed|
E Tools by ARM oS
El=tollic RTOS
Di UsSB d |
iscovery + ongle ®IAR mBed
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http://www.st.com/web/catalog/tools/FM147/CL1794/SC961/SS1743/LN1897?s_searchtype=reco
http://www.st.com/web/en/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168?s_searchtype=reco
http://www.st.com/web/en/support/3rd_pty_tool_providers.html?s_searchtype=keyword#3
http://www.st.com/web/catalog/tools/FM147/CL1794/SC961/SS1533/PF261797
http://www.st.com/web/catalog/tools/FM147/CL1794/SC961/SS1533/PF257456
https://www.mbed.com/en/
http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.st.com/web/catalog/tools/FM116/CL1620/SC959/SS1532/LN1847/PF261637
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« ST BLE Sensor - Google Play / Apple Store
« https://github.com/STMicroelectronics/STBlueMS Android

- https://github.com/STMicroelectronics/STBlueMS i0OS ‘Yl ‘7’ ‘1’ ‘7’

« ST BLE StarNet - Google Play / Apple Store
ST BLE Sensor ST BLE StarNet ST BLE Profile BlueMRG-Mesh

* https://github.com/STMicroelectronics/STSensNet _Android  sTicroelectronics NV STMicroelectronics NV STMicroelectronics NV STMicroelectronics NY
+ https://github.com/STMicroelectronics/STSensNet iOS

« ST BLE Mesh — Google Play / Apple Store

* %k ko o kok ok * %ok ok ok La & &
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https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stblesensor.html
https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8
https://github.com/STMicroelectronics/STBlueMS_Android
https://github.com/STMicroelectronics/STBlueMS_iOS
https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stblestarnet.html
https://play.google.com/store/apps/details?id=com.st.SensNet
https://itunes.apple.com/fr/app/st-sensnet/id1108449985?mt=8
https://github.com/STMicroelectronics/STSensNet_Android
https://github.com/STMicroelectronics/STSensNet_iOS
https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stblemesh.html
https://play.google.com/store/apps/details?id=com.st.bluenrgmesh

STM32WB F=aa&45!

Flash / RAM
Size (bytes)

1M/ 256K STM32WB55CG STM32WB55RG STM32WB55VG STM32WB55VG
1M/ 128K STM32WB50CG

512K / 256K STM32WB55CE STM32WB55RE STM32WB55VE

512K / 96K

256K / 128K STM32WB55CC STM32WB55RC STM32WB55VC

> Pin count

47 pins 48 pins 68 pins 100 pins 129 pins
_ 7xX7mm 8x8mm 4.39x4.37mm 5x5mm
WLCSP (p=0.5) UQFN (p=0.5) VQFN (p=0.4) WLCSP BGAP
PIN 2 PIN COMPATIBLE
"’ STM32WB50 Value line in QFN48 Production: Jul’19
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o cut 2185
QFN48, QFN68, WLCSP100

Device family
Pac kag e Pro d u Ct Rev I S I O n STM32 = Arm® based 32-bit microcontroller

Product type

UFQFP N48 7 x 7 mm STMSZWBSSCXUy 19w9 WB = Wireless Bluetooth®
(Wlth SO|der pad) Device subfamily

VFQFPNG68 8 x 8 mm STM32WB55RxVy Y 19w9 —_—
(with solder pad) C=anpms

R = 68 pins

WLCSP100 0.4 mm pitch STM32WB55VXYy Y TBC V=100 pins

Example: STM32 WB 5% V. G V 6 TR

Flash memory size
C =256 KB
E=512KB
G=1MB

Package
Product ¥ | STN32uUB55 | Product _—* | STN32UBSS | U= UFQEPNAS 7 mm x 7 i

. . . n[lfl V = VFQFPNB8 8 mm x & mm
identificatio T | CoURL Y = WLCSP100 0.4 mm pitch

identification!” ——1, ‘ CGUL

‘ ‘ | | ‘ | | | | [ | | Temperature range

| — Date code | | | | ['f' [ Uy | ‘_,_...--"""' Date code 6 = Industrial temperature range, -40 to 85 °C (105 °C junction)
7 = Industrial temperature range, -40 to 105 °C (125 °C junction)

" ’ Pin 1 identifier —> @) ‘,’ O (8] revicion code Pin 1 identifier ——» () ‘,’ O Y] revicion code Pacng
= tape and ree|

XXX = programmed parts

life.augmented



@ Nucleo PackE15

- BIYEFIRSERAITIESTM32WB55 Nucleo Pack(BiF—HNucleo FI—Hk
USB dongle): europe.toolsmanufacturing@st.com

— BREAXHINEEEUCIS (B AWBEINERIR)

« STM32WB55 Nucleo Pack with cut2.1 Product: P-NUCLEO-WB55
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Arduino Shield gg’ﬁgggfﬁﬂ

e.g. wifi, lora,
sensors, ...

g (« NFC =)

’

it

NFC

a

ST25R3913

NFC iE+<s8

EreE &
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BEERBETA(23)

Arduino¥z[]

ma O )

A BT Arduinoizd
AMEIELUER

STM32WB
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SPI
GPIO
GPI0s/PWM 12C/ GPIO
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Peripheral Central
Controller " w
Peripherals
Central Controller Peripherals
‘ﬂ ’ ] R O Ert -

(Router)

‘W Temperature

Controller
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Command

» Notification End Device 1

P2P server 1

Adv Id = 0x83

Client
Central(M)

Multi P2P Demo(1/2)

Peripheral(S)
Server

Peripheral(S)
Server

P2P Router
Adv Id = 0x85
Peripheral
Smart
Phone e Central(M)
P Client
1\ '.’ )

P2P Server 2
End Device 2
Adv Id = 0x84

P2P Server 3,4,5,6 may be added




P2P server 1
End Device 1
Adv Id = 0x83

Multi P2P Demo(1/2)
Peripheral(S) 47

Server

» Notification

Command

P2P Server 2
End Device 2
Adv Id = 0x84

P2P Server 3
End Device 3
Adv Id = 0x87

Client
Central(M)

G et
Server
Peripheral
Smart

Phone e Central(M)
i:::::::c::;m\ Service C I i e nt

Device Management Service

Server

P2P Router
Adv Id = 0x85

P2P Server 4
End Device 4
Adv Id = 0x88

P2P Server 5
End Device 5
Adv Id = 0x89

P2P Server 6
End Device 6
Adv Id = Ox8A

Lys
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Streaming 48kHz stereo music to STM32W B

Sy WY

BlueVoiceOpus service:
- Audio characteristic (notification)
- Control characteristic (notification)

USB Key — Wav ] PCM 16 bit ;( Opus encodin ] Raw data ‘( BlueVoiceOpus BLE Compressed audio
file stereo 48kHz J Stereo 48kHz 'L P g J 'L custom Profile divided in ZOByte

BLE packet
k Bitrate: 56 kbps

(tested up to 72kbps)

Custom protocol used to

recreate the complete : ] Raw data ( ] PCM 16 bit ( i STM32WB is recognized as a
compressed Opus frame BlueVOICeOpus_ > Opus Decoding > USB Audio standard recording device, audio

BLE custom Profile J L J Stereo 48kHz L Output can be acquired using audacity
(it can be divided in more

than one BLE packets)

Lys
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Streaming 16kHz voice from STM32WB to Android Device —
R 49

BlueVoiceOpus service:
Audio characteristic (notification)

X-NUCLEO-CCAO02M1 NUCLEO'WBSS Control characteristic (notiﬁcation)

Y4
Y
Y4

S Ny

Compressed audio
divided in 20Byte
BLE packets

Raw data ‘( BlueVoiceOpus BLE
'L custom Profile

( PDM to PCM ] PCM 16 bit (

Mic acquisition ] PDM » '
. il »  Opus encoding
Lconversmn IN SWJ 16kHz mono L

(SAI) J

—

s i m ————

1
|
|
|
|
|
|
|
|
I
/

\h———-—————

CA

(can be modified)
BlueST-SDK

Custom protocol used to

recreate the complete BlueVoiceOpus ] Raw data ( _ ] PCM 16 bit
doO f . >
compressed Opus frame BLE custom Profile J LOpUS DecodlngJ

f

L Audio Out

) 4

(it can be divided in more 16kHz mono

than one BLE packets)

PCM Audio can be played
‘ p— or sent to the cloud for
” SpeechToText service
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Streaming 48kHz stereo music to STM32WB

pA
L OO
ve

e
A Ll
% ¢
ST

**., BLE "
**ee=*"16kHz,16bits
OPUS Compression

48kHz,16bits,2ch
PCM Wav Files
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MeshFE 2 mm

STM32Cube_ FW_WB_Vx.x.x\Projects\P-NUCLEO-WB55.Nucleo\Applications\BLE\BLE_MeshLightingDemo

AN 52@@ o Download and Flash the Hex Image

Install and Launch ST BlueNRG-Mesh iOS App

1

e Provision the Devices

00000

e
.

-
*»
.
“»
.
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