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STDES-CBMLoRaBLE

Data brief

System platform with multiconnectivity and multisensors for lloT application

Fully assembled board developed for|
performance evaluation only,

Product summary

System platform with
multiconnectivity and
multisensors for lloT
application

Multiconnectivity
and multisensors
industrial loT
application for
condition based
maintenance and
structural health
monitoring

Ultra-wide bandwidth,
low-noise, 3-axis
digital vibration
sensor

High-accuracy, High-
resolution, Low-
power, 2-axis Digital
Inclinometer with
Embedded Machine
Learning Core

iINEMO inertial
module with Machine
Learning Core

Low-voltage, ultra-
low-power, 0.5°C
accuracy I?C/SMBus
3.0 temperature
sensor

Dual full-scale, 1260
hPa and 4060
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Features

* Industrial sensor node platform based on multiconnectivity and multisensors for
condition-based maintenance and structural health monitoring

*  Flexible and modular platform based on:

—  One main board built around a solderable PCB module with
STM32WB5MMG 2.4 GHz wireless dual core SoC module, as main
application processor, supporting Bluetooth, and STM32WL55JC Sub
1-GHz wireless dual core SoC, as network processor, supporting
multimodulation (LoRa and GFSK)

—  Two expansion boards embedding motion, inclinometer, and environmental
sensors: [IS3DWB, ISM330DHCX, [IS2ICLX, STTS22H, ILPS22QS, with
customized connector for mounting stacked on top of the main or remotely
with a flexible PCB

—  Power management system architecture optimized to extend battery life
and to handle the following supply voltages: industrial bus from 12 to 48
V, controlled by the L7983 switching regulator; USB Type-C®: 5 V; primary
battery: 3.6to 4.5V

*  Range connectivity compatible with the STBLESensor app (Android and iOS) for
nearby control and monitoring, and firmware update via fast FUOTA

*  Long-range connectivity, based on LoRaWAN®, compatible with the DSH-
PREDMNT AWS cloud-based web application for condition and structural
monitoring

Description

Industrial 1oT (1loT) is driving technological innovation and progress in machinery
and production systems. IloT becomes more connected, with greater flexibility and
control. The same technologies are gaining interest in structural health monitoring
(SHM).

The STDES-CBMLoRaBLE proposes an innovative modular system platform, which
incorporates multiple sensors, allowing many application scenarios.

The platform is based on sensors monitor vibration, environmental, inclinometer, and
multiple wireless connectivities, short and long range.

The main applications fields are industry and energy farms (when performing
condition-based monitoring), telecommunication applications (used for pointing,
leveling, and stabilizing radars and antennas), smart buildings, and infrastructure
(used for leveling and structural health inclination).

The hardware design consists of three boards: one main board and two expansion
boards with sensors.

The modularity allows the user to place the expansion close to the equipment, using
an easy-to-use PCB flexible expansion cable.

Monitoring is based on the edge processing running on the STM32WB5MMG
microcontroller. This is the key element for all large-scale applications.

Raw data streams can easily exceed the bandwidth limits of the technology used, or
even the processing capabilities of the servers network and cloud systems.

For these reasons, short and long-range connectivity have been considered
(Bluetooth® Low Energy and LoRa) featured by an STM32WB5MMG module

and an STM32WL55JC SoC. They enable nearby and remote monitoring via the
STBLESensor mobile app and the DSH-PREDMNT AWS dashboard.

For further information contact your local STMicroelectronics sales office.
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These technologies can be used at the same time, via their user interfaces, for

Product summary
monitoring and setup purposes.

hPa, absolute digital
output barometer
with embedded Qvar
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60 V 300 mA

synchronous step-

down switching L7983PUR
regulator with 10 pA

quiescent current

Smart Industry/
Smart Farming/
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Applications
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Block diagrams

1 Block diagrams

Figure 1. Block diagram
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Figure 2. STDES-CBMLoRaBLE stacked assembly
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2 Schematic diagrams

Figure 3. STDES-CBMLoRaBLE schematic diagram (1 of 10) — Main board/Top view
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Figure 4. STDES-CBMLoRaBLE schematic diagram (2 of 10) — Main board/Battery
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Figure 5. STDES-CBMLoRaBLE schematic diagram (3 of 10) — Main board/GP1_Sensors
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Figure 6. STDES-CBMLoRaBLE schematic diagram (4 of 10) — Main board/GP2_Sensors
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Figure 7. STDES-CBMLoRaBLE schematic diagram (5 of 10) — Main board/Interface

ws_vbD [ }—{ WB_VDD
wL_voD [ }— WL_VDD

GND :ﬁ_

we_swpio < >WB.SWDIoO
WB_SWCLK < >WB.SWCLK
WB_RESET < JWERESET

WL_SWDIO WL_SWDIO
WL_SWELK WL_SWCLK
WL_RESET WL RESET

B75 WL _PB6_USART1_TX
B[1.110] B86__ WL_PB7_USART1_RX

E[1..56]

E26
E27
17 J1Eumper—Female
Strip male 2X1 pitch 1.27
BOOTO
B109 ‘WB_PH3_BOOTO
B[1..110]

Jumper-Female

[a]

J7
Jumper-Female

[

Jo
Jumper-Female

J4
CON 3 Strip 1.27
3WL_SWDIO
2 SWDIO
1

J6
CON 3 Strip 1.27
3WL_SWCLK
2 SWCLK
1

J8
CON 3 Strip 1.27

3WL_RESET
NRST

RESET

2
TWB_RESET

J10

CON 3 Strip 1.27 WL_PB6_USART1_TX
J11 T

Jumper-Female

E|

CON 3
J13
Jumper-Female

[a]

» |

CON 3
J33
Jumper-Female

2 USART_TX

1
|~ ]_WB_PB6_USART1_TX
J12
Stip 127 WL_PB7_USART1_RX

2
3
2 USART_RX
1

WB_PB7_USART1_RX

J
Strip 1.
VDD_MCU

Push-Bottom-434331045822

VDD_MCU

D7
ESDALC6BV1-1U2

15
i 12
WDIO
SWCLK
L
o IS
B OB e
USART_RX} SART_TX

STLINK-V3 Adapter Receptacle
Mates with FFSD-07-D-xx. xx-01-N

sweubelp sijewayoss

3719ed01NgD-S3AlS



= Figure 8. STDES-CBMLoRaBLE schematic diagram (6 of 10) — Main board/Memory&Secure
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Figure 9. STDES-CBMLoRaBLE schematic diagram (7 of 10) — Main board/PW_IND
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= Figure 10. STDES-CBMLoRaBLE schematic diagram (8 of 10) — Main board/PWR_TOP
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© Figure 11. STDES-CBMLoRaBLE schematic diagram (9 of 10) — Main board/SoB_WB_WL
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= Figure 12. STDES-CBMLoRaBLE schematic diagram (10 of 10) — Main board/USB_PLUG
D
)
5 USB_DP
N — USBDP - useoDP
f
P4 USB_DM
§ Qs v UsB A USB_DM
GND
< STLON3LLHG
N
VDD_USB —
anpe 612 fouo, oND1 AL —ShDe . 1
i R SN wwe 1 —> ~GND
spe EanRxt- L v Ll
VBUS4 VBUS1 % e
»<-B8 1spu2 cct & <
DMc s |55 ] T c19
DPc Bs |02 A v D17 D18 m 10UF
CC2c 85 W ESDA25P35-1U1M
cc2 s8U1 [-a&-x 4
2] vBUS3 e e — BAT30F4 ~GND
B2 | 1% RX- [—p X c20
hEH TX2+ RX2+ _A?X c 0.1uF
—ENL GND3 GND2 = GND R38
10k =
— — - GND
~ GND ~ GND VBUS_CTRL
o
CN1
WE-632723300011 a0 9w
R39 o g ©
2.4k 2 & £
- o
) ! ® D19
ZDi f f ic1 ZDiff VBUS_CTRL LED BLUE CLEAR 0402
90 Chm ECMF02_2AMX6 90 Chm = GND 12 lvcc  vBUS_CTRL
USB_DP
o DP1 DG [ = =101 pg/ FLr/ U
DM2  DM5 |7 —
GND NC —X
| 7 CClc
3 Jcer ccte et
1 {cer ccoc |G
= 2 e
~ GND 5 5
a N us
TCPPO1-M12
i

GND

-}
O

Q
o
-
)
N
N

sweubelp sijewayoss

3719ed01NgD-S3AlS



(=)
w
B
[
N
w
'

A
()

<

N

L2l 9bed

6- Ax

Figure 13. STDES-CBMLoRaBLE Schematic — Expansion board 1
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Figure 16. System on board circuit schematic (2 of 9)
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® Figure 17. System on board circuit schematic (3 of 9)
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Figure 18. System on board circuit schematic (4 of 9)
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= Figure 19. System on board circuit schematic (5 of 9)
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Figure 20. System on board circuit schematic (6 of 9)
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Figure 21. System on board circuit schematic (7 of 9)
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Figure 22. System on board circuit schematic (8 of 9)
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Figure 23. System on board circuit schematic (9 of 9)
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Figure 24. Flexible cable 1 circuit schematic
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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. 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.

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
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.

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
are the property of their respective owners.
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