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Data brief

STWIN SensorTile Wireless Industrial Node development kit and reference

Product summary

STWIN SensorTile
Wireless Industrial
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kit

Firmware for
STEVAL-STWINKT1
evaluation kit

Ultra-low-power
ARM Cortex-M4
MCU with FPU

3D Accelerometer +
3D Gyro INEMO
Inertial
measurement unit
(IMU) with machine
learning core
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design for industrial loT applications

Features
*  Multi-sensing wireless platform implementing vibration monitoring and
ultrasound detection

e Built around STWIN core system board with processing, sensing, connectivity
and expansion capabilities

*  Ultra-low-power ARM Cortex-M4 MCU at 120 MHz with FPU, 2048 kbytes Flash
memory (STM32L4R9)

*  Micro SD Card slot for standalone data logging applications

*  Wireless BLE4.2 (on-board) and Wi-Fi (with STEVAL-STWINWFV1 expansion
board), and wired RS485 and USB OTG connectivity

*  Option to implement Authentication and Brand protection secure solution with
STSAFE-A110 (footprint)

*  Wide range of industrial 10T sensors:

—  ultra-wide bandwidth (up to 6 kHz), low-noise, 3-axis digital vibration sensor
(11IS3DWB)

— 3D accelerometer + 3D Gyro iNEMO inertial measurement unit
(ISM330DHCX) with machine learning core

—  ultra-low-power high performance MEMS motion sensor ([IS2DH)
—  ultra-low-power 3-axis magnetometer (1IS2MDC)
— digital absolute pressure sensor (LPS22HH)
— relative humidity and temperature sensor (HTS221)
— low-voltage digital local temperature sensor (STTS751)
— industrial grade digital MEMS microphone (IMP34DTO05)
—  wideband analog MEMS microphone (MP23ABS1)
. Modular architecture, expandable via on-board connectors:
—  STMOD+ and 40-pin flex general purpose expansions
—  12-pin male plug for connectivity expansions
—  12-pin female plug for sensing expansions
»  Other kit components:
—  Li-Po battery 480 mAh
—  STLINK-V3MINI debugger with programming cable
Plastic box

Description

The STWIN SensorTile wireless industrial node (STEVAL-STWINKT1) is a
development kit and reference design that simplifies prototyping and testing of
advanced industrial loT applications such as condition monitoring and predictive
maintenance.

The kit features a core system board with a range of embedded industrial-grade
sensors and an ultra-low-power microcontroller for vibration analysis of 9-DoF motion
sensing data across a wide range of vibration frequencies, including very high
frequency audio and ultrasound spectra, and high precision local temperature and
environmental monitoring.

www.st.com

For further information contact your local STMicroelectronics sales office.
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The development kit is complemented with a rich set of software packages and

Conditi optimized firmware libraries, as well as a cloud dashboard application, all provided to
ondition . .
help speed up design cycles for end-to-end solutions.

Monitoring and

Predictive The kit supports BLE wireless connectivity through an on-board module, and Wi-Fi
Maintenance connectivity through a special plugin expansion board (STEVAL-STWINWFV1).
Industrial Sensors Wired connectivity is also supported via an on-board RS485 transceiver. The core

system board also includes an STMod+ connector for compatible, low cost, small
form factor daughter boards associated with the STM32 family, such as the LTE Cell
pack.

Apart from the core system board, the kit is provided complete with a 480 mAh Li-Po
battery, an STLINK-V3MINI debugger and a plastic box.
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Application overview

1 Application overview

Predictive maintenance applications collect and process data from a wide variety of sensors in order to identify
potential failures in machinery before they happen. A principal requirement of such applications is that the
condition monitoring equipment is placed very close to relevant machine componentry for the data to be reliable,
which is why the STWIN node is designed to be small but robust, self-powered and capable of wireless
communication.

Another application issue is the high volumes of preferably real-time data processing involved, which can
overwhelm centralized monitoring and control systems, and corresponding communication networks. Distributed
(or decentralized) computing architectures represent a valid solution to this problem by performing data pre-
processing and analytical operations directly on the node. The STWIN kit supports and can demonstrate this
concept through sample applications in the firmware package running on the STM32L4+ ultra-low-power
microcontroller embedded on the core system board.

Figure 1. STWIN core system block diagram
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Finally, the actual sensing equipment can be subject to a very wide range of low frequency (imbalance or
misalignment), medium frequency (worn gears or bearings) and high frequency (worn cooling fan bearings)
vibrations, which is why our node carries several high performance accelerometers, IMUs and magnetometers,
capable of detecting movement along 9 axes to a very high degree of sensitivity. For very high frequencies in the
order of tens of kilohertz, vibration analysis is covered by sound and ultrasound applications based on data
coming from a digital microphone and a high performance analog microphone, respectively.

12-pin female sensor

connector
M 12-pin male

connector

Secure

RELATED LINKS

Visit the ST Condition Monitoring / Predictive Maintenance application page for more information on relevant ST applications
and solutions
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Figure 2. STEVAL-STWINKT1 schematic - power
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= Figure 3. STEVAL-STWINKT1 schematic - connectors
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Figure 4. STEVAL-STWINKT1 schematic - sensors
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Figure 5. STEVAL-STWINKT1 schematic - MCU

LED2
R3s R34
560R Tk
DCDC._1 n VDD_uC
1 2
h b STM32 Current monitoring
LEDT LeD2
N Green N Orange
A
VDD_uC Close to
VDDUSB
VDD_uC

VDD_uc
1 LEDT
X
USART2 RX T VOD_uC 2v7A
sTDC14
o
us e S
canswer N @ £ t< g3
i ]
K3 5835885 38 2 & b8 8 A2 BOOTOPEQ
PAQ; PAOWKUP1 >>>>>>> 52 8§ % £ < PEO
2 g S C4 (D1
PA1 T5 PA1 gg > > PE1 I3
INT2_DH m PA2IWKUP4 >> PE2 (53 ‘SAIT_MCLK_A
X PA3 PES [-53—<SBLE TESTO
oACI.OUTI K pas PE4 o5 'SAIT_FS_AIDFSDM_D3
_,A PA5. PE5 57 SAIT_SCK_A
Xt Pas PEGIWKUP3 (25 SAI_SD_A
PAT PE7 (2 SAI1_SD B
Ble ReT PAB pEs [ XINT1_DHE
PA9 PE FSDM1_CKOUT
o, PA10 LE TESTS E9
OTG_Fs DM PATT (FT_DRDY
OTG_FS_DP PA12 12
§W3‘c°m '8 PA13/SWDIO CDC_2_EN
PA14/SWCLK INT1_ADWB
EX_PWMY)— B9 | py. INT_STT
ci ﬂg PBO PFO S—< 12C2_SDA
USARTS RTS $——2-{ pB1 PF1 {-g—<QI22.SCL
INT2_ADWB $5——21 pB2 Pr2 [E——<12C2 SMBA
EXTI_LINES 13_CLK A5 | PB3 PF3 |-ea——<KCS_WIFI
EXTI0 = USRuton SPI3_MISO 5o———F=— PB4 PF4 INT2_DHC
EXTIH - spiz_mosi ——B% 1 pgs PF5  ADWB
B3 7 DHorINT2_ADWE DFSDM1_DATING $5——D% 1 pgg PFo W SEL
EXTI3 > BLE T >—g52 PBT PF7 GOOD
EXTI4 —> INTZ | e PBg B2 | ops PF8 EN
EXTI5 —> WKUP_INT PBY 3 1 peg P9 (22 ——ONT M
oFsoM1_D7 $5—2] pB10 PF10 o3 STSAFE_RESET
PB11 55— 75| PB11 PF11 [FoeX
s0_DETECT $——L10{ pa1p PFi2 52 IFI_BOOTO
USART3_CTS S5—i+ PB13 PF13 CS_BHC
Pe14S— K10 pa1a STM32L4R9Z1J6 PF14 [T 34SEL
SPI2_MOSI_p2 B15 Fis CHRG
= ADC1 Nt PCO
EXTI15 —> INT_STT CiINg g:.lz peo poo |4 128EL
SPi2 WSO 52 ?—Ja PC2 PG1 [0 —CBLE INT
SPI2_MO £ rcs PG2 7 PIT_CLK
uC_ADC BATT 7 Pca PG3 iy PI1_MISO
PC5WKUPS 513 PCSWKUPS PG4 |5 PI1_MOSI
WIFI_RST 12 pce PGS (o ESPI_CS
XEi0] PC7 PG6 77 INT_HTS
SDMMC_DO - pcs PG7 [Eg——<12C3 SCL
SDMMC_D1 ca] PC9 PG8 [-Fg—<12C3 SDA
SDMMC_D2 S pcto PG [HEE——KPGo
SDMMC_D3 e Pt PG10 F0——PGT0
SDMMC CK 22 peiz o6 12C2_SCL
RTC_TAMP1 B4l bciamur2 pot2 [28—potz 12C2_SDA
PC13 OSCIOUT—pz] PC14-0SC32 IN PG13 X
———=————"1 PC15-0SC32_0OUT Hi 0SC_IN 12c4_scL
LED2 c8 PHO-OSC_IN My ' 124_SDA
B8 | P00 PH1-0SC OUT A7 B0OTOPED
SPI2_CLK $»———2- PD1 PH3.B00T0
sommc_cmp $5——B81 ppp
SPI2 MISO 28 1 pD3 i
USART2_RTS £ P04 DSIHOST_D1P itz %sl D1_P
UsaRT2 D 57 PD5 DSIHOST_DIN SDT_N Diff tial .
X PD6
wirLwakeup S ET 1oy ostHosT_pop -1 Cos100.P Imrerential pairs
ISART3_T T2 Pos DSIHOST_DON X0SLDON 100 OHM
USART3 RX $—— pDo I
BUTTON PR $——H8 1 pp1o DSIHOST_CKP 15 (DSI_CLK P
Ex ReseTS—C1T ] poyy DSIHOST KN RDSCLK N
12C4_SCLS—— 551 PD12 o
12C4_SDASS— S PD13 I
G| PD14 % J1 RESET
©s_DH »»>——=ST1 pD15 aerenson- & 32 NRST
236883382 2 3
203000688 & &
222222222 2 2
0sC32 IN
VOD_uC
RESET USRBOOT 0sc32 out
BOOTO-PED 14
- —

ESDALCBV1-1U2 if

ESOALGEVI-1U2

o

]
c6

Close to VDD/VDDIO2

oo b B ke bo o be e Jc_u

0onF ~ [ioonF ~ fioonF ~ fioonF ~ ioonF ~ fioonF ~ fioonF ~ fioonF

vDD_ue

Close to
VREF/VDDA

}i 3
5.6pF osc_out

B8F Ca
0SC_IN I
17
1 1
L 2
o o [l
femHz
I}
17

}i

5.6pF

sweibelp ojewayog

LIMNIMLS-TVAILS



(=)
W
w
©
o
©
'
A
®
<
»

3V3_Sensors
o

Figure 6. STEVAL-STWINKT1 schematic - audio, RS485, SD card
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Figure 7. STEVAL-STWINKT1 schematic - BLE, Wi-Fi, STSAFE-A110
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Revision history

Table 1. Document revision history

29-Jul-2019 1 Initial release.
03-Feb-2020 2 Updated cover page features and product summary table.
10-Mar-2020 3 Updated cover page features.

Updated cover page image, features and Figure 7. STEVAL-STWINKT1 schematic - BLE, Wi-Fi,

28-May-2020 | 4 | grgAFE-A110.
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IMPORTANT NOTICE - PLEASE 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 acknowledgement.

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, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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