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Predictive Maintenance
A smart industry hot topic

— Q1 Q2 Q3 Q4
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Predictive Maintenance (at the optimal moment)

\\ '}i.))) ---------------- Continuous condition monitoring (sensing) 'ssssssssssssssnns P

warning A warning %
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Predictive Maintenance
Benefits

0
0 : :
70 Fewer breakdowns Reduced lost production time
] Maintenance on the production line only when needed and
at the optimal time

Longer machine lifetime/lower effective cost
Replacing the minimum amount of parts before failure
causes damage to others

Faster and more efficient repair
Optimized worker interventions and minimum labor for
parts replacement

Increased safety
Prevents failures that could be dangerous for workers
before they happen

> /4 ‘ -

%
30 Savings ithanks to earlier failure detection

.. ' [l -/ D
1 & \&)

127 L. |
Savings on scheduled repair costs

r Aggregated figures from different sources
/4 5
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IPF installation point failure curve
Condition Monitoring

: a
wachine |, - Vbaon  -WA

conditions

Conditions
start to
change

>
The curve slope depends ; : ; ; L |e— Time
i ! 1 3 3 3 minutes
on the life-cycle of the § 3 3 | \ |
equipment 3 § 3 3 days
3 ) weeks
‘,’ ) ) months
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Typical use case
Industrial motor monitoring

Functionality

Vibration _\ﬁ
Capture L ——

Mechanical
vibration

Displacement

- ".. Gear Mesh .
Imbalance Looseness i Output shaft (or Gearbox) Connect|V|ty

Speed
Acceleration
Acoustic noise
Angular speed
Torque

t Processing

Secure 0
Connections \_/

Ky 7
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ISO 10816-3 standard
Vibration evaluation of various machine types

 Standard defines measurement method and limits
for vibrations of motor installations, for pumps
standard 10816-7

« 3 orientations specified, with piezos 3 separate
measurements needed

Table A.1 — Classification of vibration severity zones for machines of Group 1: Large machines with
rated power above 300 kW and not more than 50 MW; electrical machines with shaft height
H=315mm

 Limits specified in velocity i.e. integrating of

Support class Zone boundary r.m.s. displacement r.m.s. velocity
acceleration signal _ - a
. . . . . . Rigid BIC 57 45
« Medium sized motors, in rigid support, with Zone e % 2
. . AB 45 35
B acceptable limit equals to (1.4-) 2.8 mm/s RMS Flxile ga
CiD 140 11,0

velocity limit — _ —
Table A.2 — Classification of vibration severity zones for machines of Group 2: Medium-sized

machines with rated power above 15 kW up to and including 300 kW; electrical machines with shaft

. . L . - . height 160 mm = /< 315 mm
Zone A: The vibration of newly commissioned machines normally falls within this zone.

Support class Zone boundary r.m.s. displacement r.m.s. velocity

Zone B: Machines with vibration within this zone are normally considered acceptable for unrestricted long- pm mmis

term operation.

Zone C: Machines with vibration within this zone are nomally considered unsatisfactory for long-term » o 2 14

confinuous operation. Generally, the machine may be operated for a limited period in this condition until a Rigid BIC 45 28

suitable opportunity arises for remedial action. ciD 71 45

P I, . . . AB 37 23
Zone D: Vibration values within this zone are nomnally considered to be of sufficient severity to cause damage
’I to the machine. Flexible BIC 71 4.5 8

life.augmented oib 113 7.1




Predictive maintenance
Changing the paradigm: moving the intelligence to the node

Raw data collection Huge amount Large Storage and

Current Approach by Technician of Data Data Processing

Pre-processed Smart and Light
Data and Alarms Cloud

% @ Temperature
» (I

. W Wired
Microphone BW @ ‘
(>10kHz)

Sensors fusion with Al capabilities

Accelerometer
(<10kH2z)
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Typical block diagrams
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Condition Monitoring block diagram
Battery-operated smart sensor node

ST

i)

STLQO25,

LDLNO25
Low Noise LDO

WiFi
Add-on o“

BLUENRG-M2SA

SF BLE Application
Processor Module

USART
——

12C

5T ST1PS01/02 ST sTBCO2

step-down switching Li-lon linerar

regulator battery charger

STM32

Cortex-M4 or Cortex-M3

ADC &34 Ts922ET Ky
— Low noise, low
distortion Op Amp

11




Condition Monitoring block diagram
Vbus-powered industrial smart sensor node

ST &F L7987, L7983*
L[I)_KZZOZLDK:LBO ] step-down switching 24VbUS
ow Noise LDO L
regulator

Hrocous | [EUSEIEERY f USART
over BS465 RS485 Interface —

SPI

——

ST ST
12C
——

T Lesea [N STM32

@ IO0-Link |O-Link transceiver =

BLUENRG-M2SA SPI
A&y BLE Application ))) —
BI

Processor Module

-

Cortex-M4, Cortex-M3
or Cortex-M7

ADC 532 TS922E13T
— Low noise, low

distortion Op Amp

——)

Lys
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MEMS for vibration analysis
Sensors and defects over bandwidth

® B %O P &

Use cases ] _ _
Unbalance Roller Bearings Bearings Fan bearings
Looseness Gearing Gear boxes Venting occlusion
Misalignment Cavitation Lubrication Cooling failure
MP23ABS1
Acoustic \
IMP34DTO05

IS3DWB =
PRI |S\1330DL C/DHCX

1IS2DH

"l 2 ) 10 >50 kHz 13
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Vibration

Acoustic

Environ-

mental

[ISSDWB
NEW!

ISM330DLC
ISM330DHCX

IS2DH

[1IS2MDC

MP23ABS1TR

IMP34DT05-A

LPS22HH

LPS27HHW
LPS33W

STTS22H

STLM20

I\/IEI\/IS & Sensors for CbM and PdM

Ultra Wide Bandwidth
Accelerometer

Wide Bandwidth
Accelerometer + Gyroscope

Wide Bandwidth, Ultra-low-power
Accelerometer

Low-Noise, Low Power
Magnetometer

Analog single ended Microphone

Digital Top Port Microphone

High Accuracy — Compact Size
Absolute Pressure Sensor

Water Resistant
Absolute Pressure Sensor

Digital Temperature Sensor

Analog Temperature Sensor

LGA-14, 2.5x3 mm

&

LGA-12, 2x2 mm

e

RHLGA metal cap 5-L,

3.5x2.65x0.98 mm

3x4x1 mm

e

HLGA-10-L, 2x2x0.76 mm
Ultra Compact full molded

2.7x2.7x1.7 mm
3.3x3.3x2.9 mm 5
2 x 2 x 0.50 mm 6-lead UDFN

SOT323-5L, UDFN-4L

B S 7 S T S

3D Accelerometer — 16g Full Scale - Digital Output
Ultra Wide Bandwidth (up to 6 kHz)
Ultra Low Noise + up to 105°C operating Temp

3D Accelerometer + 3D Gyro - Digital Output
3 kHz bandwidth accelerometer
Ultra Low Power + Smart Features

3D Accelerometer — Digital Output
Up to 2.3 kHz bandwidth
Ultra Low Power — Ultra Compact

3D Magnetometer — Digital Output
AMR Technology - Up to 50 Gauss Full Scale
Ultra Low Noise, Low Power

Bottom port Microphone
Wide Acoustic Bandwidth (up to 80 kHz)
Wide Dynamic Range (AOP up to 130 dBSPL)

Top port Microphone with Digital Output
Wide dynamic range (AOP up to 122 dBSPL)
ESD up to £15kVolt

260 to 1260 hPa Range - Digital Output
High Accuracy (£1 hPa)
Low noise (0.75 Pa RMS)

260 to 1260 hPa Range - Digital Output
High Accuracy (2.5 hPa) + Low noise (0.8 Pa RMS)
Water resistant up to 10 atm

Operating temperature -40 °C to +125 °C
Accuracy: £0.5 °C max (-10 °C to +60 °C)

Programmable threshold, One-shot mode 14

Accuracy £0.5 °C (typ.)
Operating Temp =55 °C to +130 °C




Focus on IIS3DWB vibration sensor
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MEMS sensors vs. Piezoelectric

 MEMS Pros

» Low power, small size, low weight
* Cost effective

 Digital output: easy wiring and no need for external ADC or other signal conditioning circuits
« Fast recovery after high shock and in power up

* Frequency response includes DC

« Good stability over time and across temperatures
 Integrated self-test

 Embedded functionalities

e Cons
 Lower achievable BW vs. Piezoelectric
« Higher noise, lower resolution

"[ 16
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ISSDWB ultra-wide bandwidth, low-noise
3-axis digital accelerometer for vibration monitoring

Parameter Value

N. of axis 3-axis

Full Scale [g] +2/+4/+8/£16
Bandwidth (-3dB) [kHz] 6.3

ODR [kHz] 26.7

Output i/f Digital: SPI

Noise Density [ug/VHZ] 75 (60 in single axis)

Current Consumption [mA] 1.1

FIFO (3kbyte)

Programmable HP Filter
Features Interrupts

Temp. Sensor

Embedded Self Test

Operating Temp [°C] -40 ; +105
Operating Voltage [V] 21+3.6
Package [mm3] LGA 2.5x3x0.83 14Lead

Pin2pin compatible with ISM330x/LSM6DSx devices

"[ 17

lite.augmented Link to final datasheet/product page: https://www.st.com/en/mems-and-sensors/iis3dwb.html



https://www.st.com/en/mems-and-sensors/iis3dwb.html

ISSDWB KPIls for condition monitoring I

#1 Low noise levels

#2 Wide & Flat measurement bandwidth

43 Flat frequency response, Sharp out of band roll-off,
No aliasing

) Stable thermal behavior over extended temperature
range

"l 18
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IS3DWB architecture

« The IIS3BDWB architecture is composed of the following functional blocks:
« MEMS mechanical element
- ADC
* Low pass digital filter (LPF1)
« Composite digital filter (LPF2, HPF)

—>  A2D
| 4CS
I2C/ISPI | g SCL/SPC
________ Interface |—aSDA/SDIO
S Low Pass I ! I 1SDO
ME |—| 94 —  AD Filter 1 Composite !
converter (LPF1) \  Filter
EN (| —7  —70 | — | WY I
héq g Digital
—  A2D > Processing L «INTA
R and Interrupt
functions Mn
vna —®INT2
Temperature
Sensor A2D
Voltjg_‘:rind Trimming Circuit Clock & Phase Power NVM Memo
& Test Interface Generator Management Y

r reference
> /4

life.augmented For full functionality SPI interface is recommended
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ISSDWB composite filter

"0
0
| User J.

Offset

o LPF2 [—|i
USR_OFF_W T
OFS_USR{7T-0)

T USR_OFF_ON_OUT
HPCF_XL_[2:0]
LPF2_XL_EM » SPI ”20
L | o Wake-up —| 0
A 1 Activity /
ADC » LPF1 iy . Inactiivity 11
FIFO
USR_OFF_ON_WU SLOPE_FDS T
HPF FDS
HPCF_XL_[2:0]
—
| Slope f
Filter HPCF_XL_[2:0]

K’[ 20

life.augmented



 The IISSDWB is specifically designed to

IS3DWB filtering chain

provide a wide bandwidth with very flat frequency

response in the pass band and a high attenuation in the stop band to minimize any frequency

aliasing

» The filtering chain is composed of:

Analog 26.7KHz |
- Eront-end-+ Low Pass Corglrt)osne
f0=7kHz ADC Filter ilter
MEMS ADC LPF1 Composite Filter
#1 KPI Low noise level
X-axis 75 110

Acceleration noise density 3 axes enabled

An

Acceleration noise density only 1 axis enabled

Lys
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75
110
60
60
80

110
190
90
90
130

Y-axis
Z-axis

HgiHz
X-axis
Y-axis

Z-axis

21
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[H()| (dB)

IS3DWB filtering chain

The output of the ADC converter is filtered with a digital low pass filter LPF1 to ensure the
intended sensor’s frequency response:

XL Magnitude response @ ODR= 26666.7 Hz
H i ] ] T T Frequency response at the output of LPF1

0 —

i | -—’\ Frﬁﬁ%{fm Lov Pass 26.7KHz
b #2 KP I | MEMS ADC LPF1
| #3 KPI

Wide & Flat measurement
o)~ bandwidth 6.3kHz (simulated) ] Sharp out of band roll-off
i (>90 dB/dec).

Attenuation >70 dB at
frequencies higher than ODR.
m ] High attenuation (>50dB) and

-60 — —

i very low folding of spectrum
Inside signal bandwidth.

-80—

_90 L L L L | I ‘ L L 1 L I | L L L 1 L1l ‘ L L L L | I ‘
107! 10° 10t 102 10° 10
Frequency (Hz) 6.3kHz

4 10°

22
Frequency response determined by CAD simulation — at the output of LPF1



[H(f)| (dB)

ISSDWB frequency response with LPF2 enabled

XL Magnitude response @ ODR= 26666.7 Hz

T T T T T 17T T T T \l T T T T T I| T T T T T I| T T T T T 1T T T I#r‘l\oll.PF2
0 — S ——ODR/4
T TN ODR/10
T~ N\ ——ODR/20
-10 - \\.\ \ _
\\'\ b l‘\
_20 I \.\ I. ."\ \ —]
L Frequency response at the output of
VUL Composite Filter when it is configured as
-30 - ISRRR = Low Pass Filter (LPF2)
\\ 'I | \
Vol \‘ Analog 26.7TKHz -
W —"\ L Frontend+ |— LowPass Composite
-40 | | ] Filter Filter
\ \I ADC
||'|\ ,‘/\“-‘\ MEMS ADC LPF1 Composite Filter
-50 W
DIGITAL LPF2 FILTER Enabled | )
" « ODR/4 - 5.6 kHz cutoff \A
_ — \ ~ i ]
 ODR/20 = 1.3 kHz cutoff "-.'\ ]
-70 \1‘.\ ;{:x\\l .' C
| |
-80 \Il ! | ". — -
\ i ‘ }‘-llv
Al
_90 1 1 1 111 \l 1 1 111 \l 1 | L1 I| 1 1 1 L1 I| 1 1 1 1 L1 I| \l L‘ \Ill\ 1 | |
107! 10° 10! 102 103 10* | 26.7kHz 10°
Frequency (Hz) 13.3kHz

Lys
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Frequency response determined by CAD simulation — at the output of LPF2 in different configurations 23



Frequency Response - X axis I I 83 DWB I

3 . - 3-axis Digital
- + 6 kHz Bandwidth (@—3dB)
= Dut 4 .
g s « Frequency response with Flat Pass Band, Steep
C e roll-off (>90dB/dec) & high Stop Band

attenuation (>70dB)

12 e « Low Noise

100 1000 10000
Frequency (Hz)
Frequency Response - Z axis Frequency Response - Y axis
2 2
0 0
Dut1l Dutl

-2 Dut 2 -2 Dut 2
= —— Dut 3 = | rTTTTTTTITITTT o - 1 —— Dut3
= b Dut 4 3_;‘ 4 Dut 4
;‘ 6 —_— Duts -;é‘ 6 Dut 5
© Dut6 © Dut6

-8 — Dut 7 8 = [Dut 7

10 Dut 8 10 — Dut 8

Dut9 Dut 9
-12 Dut 10 -12 —— Dut 10
100 1000 10000 100 1000 10000
Frequency (Hz) Frequency (Hz)

Lys 24
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Sensitivity drift vs. temperature

#4 KPI o ' ’

[IS3BDWB sensitivity drift
over temperature range
Is negligible. Zero g offset
drift over temperature is
not important for a
vibration sensor (DC RN N
component is not

Sensitivity Err (%)
Sensitivity Err (%)

Sensitivity Err (%)

(B 0 1 ] ] g g [ -3-1- 0 g g g i
-45 20 0 20 40 80 100110 45 20 0 20 40 60 8 100110
Temperature (DegC) Temperature (DegC)

Mean: -0.001439 Max: 0.006279 Mean: -0.001312 Max: 0.006003

; Mean: -0.004136 Max: 0.007713
= = Std Dev: 0.002834 Min: -0.006248 Std Dev: 0.003173 Min: -0.007003 Std Dev: 0.005017 Min: -0.013352
| nte rest| n g) N:32 p2p: 0.012527 N: 32 p2p: 0.013006 N:32 p2p: 0.021065

Sensitivity drift vs temperature < £ 2%
@ Vpp 3.0 Volt ; from -40°C to +105°C delta from T= +25°C

Lys
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SW + HW tools overview
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<

e I1IS3DWB evaluation tool

&

STEVAL-MKI109V3 + STEVAL-MKI208V1K

* ProfiMEMS Tool STEVAL-MKI109V3

 [IS3DWB square board connectable to DIL24
adapter / ribbon cable (STEVAL-MKI208V1K) —

e STSW-MKI109W - Unico GUI - MEMS
evaluation kit software package for Windows
« Raw data logging, real-time FFT, register \

access and control over Unico GUI

Lys
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https://www.st.com/en/evaluation-tools/steval-mki109v3.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mems-motion-sensor-eval-boards/steval-mki208v1k.html
https://www.st.com/en/embedded-software/stsw-mki109w.html

STEVAL-BFA001V2B
I hardware overview

Multi-sensor predictive maintenance kit with 10-Link stack V1.1

s mman fio—  MotionSP Middleware

* Programmable FFT size (256, 512, 1024, 2048 points)

e U2 R o ~
= * Windowing (Flat Top, Hanning, Hamming, Rectangular)
@ IO-Link
ity and ‘g* « Overlapping and acquisition time window
STM32F469Al 2c1 Hemperatar el . . . e .
erancos RS Microcontole R—  FFT averaging during acquisition time

Connector
12C2

ADC3
GPIO

« Speed RMS moving average, acceleration max peak.

« Middleware integrating microphone algorithms also for PDM to
s MOSMOLDF g’ PCM conversion, Sound Pressure Level (SPL), Audio FFT

Pressure Sensor .&,

1252
IMP34DT05
Digital Microphone

1-Mbit SPI bus
EEPROM

 Third party middleware for IO-Link device stack V1.1 (provided
by TEConcept GmbH):

« Programmable thresholds for warning and alarm condition in
spectral band and time domain

» Application examples with dedicated PC GUI to plot data with
STEVAL-IDP004V2 10-Link master multi-port evaluation board 2®

life.augmented



Wireless connectivity iIs a game changer?
STWIN is the answer

STWIN is the nickname for SensorTile Wireless Industrial node

STWIN is a kit made of:

 Hardware Board

« Battery + plastic case for field testing
e STLink-V3MINI + cable for programming | ﬂ i

STEVAL-STWINKT1

life ,l 29


https://www.st.com/en/evaluation-tools/steval-stwinkt1.html

For new desings:
ST1PS02
TQFN12 package,
VOUT2 load switch

For new desings:
BLUENRG-M2SA

(footprint and SW
compatible)

Lys
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Processing

Connectivity

N,

Power Mng.

o

 —»

LDK130 ST1PSO1EJR
Low Noise LDO step-doun swiching

STR485LV % m
RSA485 Interface

SPBTLE-1S SPI2
BLE Application ) —
Processor Module

—

SPI2, 12C4

20-pin STMOD+ USART3
connector
J, CAN,
40-pin Flex connector .
—
SAI1,
! 12C2,
12-pin female sensors DFSDM2
t ——
connector SPIL,
12C3,
12-pin male comm. USART3
connector E—

2

STBCO02

Li-lon linerar
battery charger

STM32L4R9Z1J6
Microcontroller
Ultra Low Power Cortex-
M4F@120MHz

16 MHz
Crystal

| 2w

STWIN SensorTile kit

SPI3 - -
-

For new desings:

STTS22H
12C2 (not footprint and SW
——) compatible),
_ - e
ADC1 TS922EIJT
— Low noise, low
distortion Op Amp

—

30


https://www.st.com/en/wireless-transceivers-mcus-and-modules/bluenrg-m2.html
https://www.st.com/en/mems-and-sensors/stts22h.html
https://www.st.com/content/st_com/en/products/power-management/dc-dc-switching-converters/buck-regulators/st1ps02.html

STWIN SensorTile kit

SPBTLE-LS STM32L4R9
12-pin male ARM® Cortex®-M4
expansion connector 120MHz — 640KB RAM

STLINK-V3MINI 480 mAh Li-Po battery

Vin :
Programming cable
connector
STBC14
T
i' L |4:|~U12 UQ r[ ’ .Q -
..“c.,.'.,w' = L""———' o Programming cable Plastic case
‘PWR Q 4
\ h
MicroUSB
connector

31

ﬁ \ STMOD+ (host) 12-pin female

expansion connector

life.augmented



STWIN SensorTile kit & expansion boards

MicroSD card slot
/ SD card not

included Microphone Array expansion board
/
i Note: STWIN
§§§ includes
ga S s avice by default
Tl g 1 analog and
b o 1 digital
: . microphone
50mm 5 R —[FOR_EVALUATTON ONL Icrop
Zigl
40-pin
expansion
connector
Wi-Fi adapter expansion board
S0mm Battery connector
‘,l 32
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STWIN software In st.com
STSW-STWINKTO1 and FP-IND-PREDMNT1

For development on PC and application demos in phone and cloud

EVALUATION TOOL SOFTWARE FOI’ development (Ilnk) W

Picture Part number = Manufacturer Description
——— STSW-STWINKT( 5T Firmware for STEVAL-STWINKT1 evaluation kit for predictive maintenance,
Em e smart industry, loT and remote monitoring applications

MCU & MPU EMBEDDED SOFTWARE

For development & demos (link) ~

Picture Part number = Manufacturer Description

=  FP-IND-PREDMNT ST

STM32Cube function pack for multi sensors node with signal processing to
= — enable predictive maintenance

K’I 33
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https://www.st.com/en/embedded-software/stsw-stwinkt01.html
https://www.st.com/en/embedded-software/fp-ind-predmnt1.html
https://www.st.com/en/embedded-software/stsw-stwinkt01.html
https://www.st.com/en/embedded-software/fp-ind-predmnt1.html

EVALUATION TOOL SOFTWARE

Picture Part number # Manufacturer Description

ST
monitoring

ig.0 =

AREA
Sedada |

1
|

i

EVALIATION GV wers

o
T N

¢

P ywen

.‘ 'il";E.“;,)_q_.for;:
1. 216,20

SLE_SampleApp MicroSD card

H5 _Dataleog

MicArrayCoupon or U S B

COnboardMics
Serial_Datalog
UltrasoundFFT

WiFi_Connectn
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High-speed MicroSD logging
run the demo

1. Program STWIN 2. Log data 3. Enjoy demo

with HS_Datal.og.bin

from STSW-STWINKTO1

be sure you have SD card inserted

Same BINARY file used for USB logging

Press USR button to start and stop logging, After finish of logging, data can be

green LED blinks while logging read/converted on PC from the microSD card

by MATLAB script found in

Utilities\HS_ Datal og\ P
subdirectory or a Python script

Install first Anaconda Python environment:  python

B I https://www.anaconda.com/distribution/
*. Figure 1 — O x
oy & € 4 Q=W
=
s IIS3DWB - ACC
[ This PC =
o 15000 -
= STLINK_V3M (D) EE T L] e
¥ Metwork E < 10000 |

5000 A

LED blinks green
while logging

=5000 4
—10000 -

: M
; b
. —15000
1 3 T

T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
sec

| | Python script available in
"l USR button yt P

STSW-STWINKT01v1.3.1 35
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https://www.anaconda.com/distribution/

SD logging — STWIN
MicroSD card directory tree

STWIN_00 File folder
STWIN_002 STWINData i soider
STWIN_003 logs File folder
STWIN_00d File folder
E. DeviceConfig.json J50M File
5 HTS221.dat DAT File
=] 1152DH. dat DAT File
= 11s2MDC.dat DAT File
=1 1s3DWB.dat DA
=] 1SM330DHCK. dat DAT File
Z LPS22HH.dat
[Z MP234BS1.dat Data in binary
=] sTTS751.dat DAT File format
ﬁ Data logs in binary format / must be converted in PC
36
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High-speed USB logging
Run the demo
3. Enjoy demo

After finish of logging, copy folder with data to
Utilities\HS_DatalLog\python and run
ReadSensorData.py to plot the data

Orange LED blinks
during USB logging

2. Log data

From STSW-STWINKTO1_VX.X.X\
Utilities\HS_DatalLog\cli_example\bin
run cli_example.exe and follow instructions

i C:\Users\klara pacalova\Downloads\STSW-STWINKTO1_V1.2.1\Utilities\HS_DataLog\cli_example\bin\cli_exan » ThisPC » Downloads > STSW-STWINKTO1V1.3.1 » Utilities > H5 Datalog > python > v o
: - =
ommand Line Inte nple ~ Name Date medified Type Size
USB Data Log 1.1.6 03032020_17_51_42 File folder
n: 03032020_17_52_15 File folder
=| readme.bd Text Document 3KB
_| ReadSensorData.py PY File S KB
S Figure 10 — [u] X
A€ > b Q=¥
Using default config
= (= LPS22HH - TEMP
Press any key to start lo o1
4. 4 30.0
oln I '|. II I' 'I' 4I“ ' l y B Ch\Users\klara pacalova\Downloads\STSW-STWINKTO1_V1.3. 1\Utilities\H5_DatalLog\cli_example\bin\cli_example.exe 299
N\ He 'v':'l"i 4. Figure 11 [u] x
AEI Q=W
R s from I
R es from H MP23ABS1 - MIC
R 5 . I Figure 5 - o x
R 5 400 € > 4 Q =¥
R es
R s from 2001 11IS2MDC - MAG
R s from L |
R s from MP £ = 100 1
R s from ST ;27200 04
—100 +
—-400
—200 +
—600 1
—300 +
—800 T 1
2 3 4 5 6 8 4007
sec I e
r -500 s "' {
0.‘0 2.5 5.0 7.‘5 10.0 125 15.0 17.5
Y/ 37
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High-speed datalog
Config examples

1. Copy desired config file
To STSW-STWINKTO1_VX.X. X\ Utllltles\HS _Datalog\cli_example\bin

<« Downloads » STSW-STWINKTOT_VM1.3.1 » Utilities » HS_Datalog » STWIN_config_examples

e

~ Name <« Downloads » STSW-STWINKTO1_V1.3.1 » Utilities » HS Datalog » cli_example » bin | 0
. . =
| AceMicSensors.json A Mame Date modified Type Size
. S5
| AccSensors,json 05032020_13_52_34 File folder
| AllSensorsjson 05032020_13_55_35 File folder
. . s .
| AudioSensors.json | eli_example File 174 KB
- its 5] rli evarnle eve 203
2 L h | EnvSensors,json el ! Application 23KB
. O g e a a . . _| EnvSensors,json JSON File 15 KB
| MetionSensors.json : .
. 4 hbgee_s_dwZ-T.dll Application extens... 112 KB
Run cli_example.exe and pass the st s deioga pepictnoter. 5018
. - |
-_— ns E= libhs_datalog.so Digital Waveform ... 283 KB
CO nfl g u ratl O n fl |e Wlth _f o | I?bstr:lc++-6.d|| —ppl?-:et\c:n extens... I_.EC? KB
4 libwinpthread-1.dll Application extens... A6 KB

ﬂlenam.an 3. Now you will log data only from desired sensors

+r||r|l the board named :"STWIN @@1", serial number:

Only Env.
Sensors

USE Data Log 1
mation:

IN_@e1”,

Elapsed time: 7.467 seconds are V|S|b|e

ESC t

<« STSW-STWINKTO1_V1.3.1 » LHilities » HS_Datalog » cli_example » bin » 05032020_13_55_35 v O

=

~ Mame Date modified Type

Press any key to start lc

JSON File 10KB
DAT File KB
DAT File 35KB

| DeviceConfig.json
| HTS221.dat
| LPS22HH.dat

r | STTS751.dat 3/5/2020 1:55PM  DAT File 1 KB
Y/ 38
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High-speed datalog
Config examples

1. Log the data
Run cli_example.exe and pass the logging
time with —t [s]

MNKTe1_V1.3- 11Ut 1 itiest 2. Now you will log data for the programmed duration

o T i iiring from the board named :"STWIN 881", serial number: "
/fersion: 1.1.0 Y : Bee24"
Based on : 5T USB Data Log 1.1.9@ B -

Qevice information: e 624000
i =

s from

s from

"alias": "STWIN_@81", s from
"nsensor” . C C g s from
"serialNumber”: "PN3K33 £1966012808824" . : E s from
3 7 a s from

s from

s from

s from

1
i

mHHHHIH

Using default configuration

LA

eq

Press any key i
¥ ) Elapsed time:

Remaining time: Elapsed'l'l’emalnlng tlme

r from the board named :"STWIN 881", serial number: "

Usage: cli_example.exe [-[COMMAND
[ARGS]]

from
from
from
om
om
s from
from
from MP:
from S

-h: Show help teceiv
-f : Device Configuration file (JSON) eceived
-t : Duration of the current acquisition e
(seconds)

life.augmented
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MCU & MPU EMBEDDED SOFTWARE

Picture Part number = Manufacturer Description

et ot o node it sl processng life.augmented

negfse. [ o4

«4 8

EVALIATION GV wers

STWIN /ST BLE Sensor
App FP-IND-PREDMNT1

——— DEFAULT
redictive_PMaintenance_ : STWI N SW

Predictive_Maintenance_WIF|



1. Program the STWIN

with STM32L4R9ZI-STWIN_PredictiveMaintenance_BL v2.1.0.bin

from FP-IND-PREDMNT1

» [ This PC /

5w STLINK_V3M (D7)

> [_" Metwork

Lys

life.augmented

Run the demo (1/3)

2. Open the ST BLE Sensor

And connect to device

1439 @ & 1440 @ @

ST BLE Sensor

< Device List

PM1V210
C9:5A:50:78:A0:8D

®

o

CONNECT TO A DEVICE

& Create anew App
€ Open BLE Toolbox

ST BLE Sensor

Note: Use above binary with Bootloader to copy-paste the image.
See Quick Start for details.

3. Enjoy the demo

Go through multiple functions

14:40 2 @ & Nl ®

&

O kR k

)

,
&

g

Environme... STARTLOGGING

Environmental
FFTAmplitude
Plot Data

Cloud Logging
Predictive Maintenance

Rssi & Battery

11 @] %

41


https://www.st.com/content/ccc/resource/sales_and_marketing/presentation/product_presentation/group0/cc/58/79/22/ea/34/49/fd/FP-IND-PREDMNT1_QUICK_START_GUIDE/files/fp-ind-predmnt1_Quick_Start_Guide.pdf/jcr:content/translations/en.fp-ind-predmnt1_Quick_Start_Guide.pdf

Run the demo (2/3)

1. Environmental 2. FFTAmplitude 3. Plot data

Environmental dashboard with temperature, FFT Amplitude visualization _ Data visualization of various sensors
humidity and pressure FFT Settings

1441 @ R | 1441 @, Nl #

1441 @ » @ Nl # 1443 @ @ & Nl #

=  Plot Data STARTLOGGING ~ $

=  Environme.. STARTLOGGING 3}

FFTAmplit.. STARTLOGGING § FFTAmplit.. STARTLOGGING  }

FFT Window type
mx Hanning -

Accelerometer

Sensor selection

’ :; Sensor Output Data Rate (Hz) Stal"[/StOp
Temperature ’ i = = \ l(_
— , 256 ¥ Jao I { H by {
Sensor Full Scale (g) . | ‘4‘ w ’l ’ | ‘\:
0032 4 v 1200 FH { it i
Number of Sub ranges 1000 ;,H :‘ ‘J LI‘ ““\ ““‘ ! “I " } ‘M ;}“\ﬂ"'“L
= -
0024 I \
28,4 [C] = _
27,0 [l Not available ;O'OL e £
- <4=—= Raw data
T g
Pressure l Humidity
\ ’ h 1000

0 1000 2000 3000 Hz 1600
-1800
988,23 [mBar] 38,7 [%] PETAILS ° o s e e 300 28 1679)

Accelerometer: Ti
mXEYWNZ

[l 0 & 1 @) < 1] @) < 1] O <

|

"l Note: For faster response, recommendation to use 500ms acquisition time 42
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Run the demo (3/3) I

4. Cloud logging 5. Predictive 6. RSSI & Battery

Cloud logging settings Device, signal strength and battery

maintenance information

1443 @ M & Nl #
1 1 H 1444 @ B & Nl #® 44 @M & Nl
= Cloudliog. sterriscane Interfacltlve seF of information for ‘ ets Gl
predictive maintenance =  Predictive.. STARTLOGGING =  Rssi&Bat.. STARTLOGGING
Azure loT Central - < .
SensorTile.Box 3 levels of classification — good’ RMS Speed Status 5!] PM1V210 Device name & address
- Ll h
ADD DEVICE TO AN 10T CENTRAL warnin , alarm (* sond C9:5A:50:78:A0:8D
APPLICATION 9 ) V' RMS Speed (mm/s): 2,31
» T Signal strength
Y RMS Speed (mm/s): 0,87 .’ Rssi: -49 [dBm] h
'5],." Z: Good
g ’ RMS Speed (mm/s): 1,88
Charge: 39,0 %
Acceleration Peak Status Status: Charging Batte ry |nf0rm atlon
X: Alarm Voltage: 3,631 V h
A Current: not available
Acc Peak (m/s*2): 7,15
\ Y: Good
4 Acc Peak (m/s*2): 2,27
Z: Warning
Acc Peak (m/s*2): 4,08
Frequency Domain Status
s X: Good
' / Frequency (Hz): 13,00
I @] <
11 (@) < 1]l (@) <
e Device name can be > Settings
" l (*) 3 levels of classification — thresholds can be changed only by changed in 43

recompiling the project (MotionSP_Threshold.h)

life.augmented



E204460 3 ¥ -
MIY94V-0 ~ 3

43 W) (-
3z
%ﬂf '

§ m
il

STEVAL-STWINWFV1

NOTE:
Additional Wi-Fi
extension required

Predictive_Maintenance_BLE

Lys
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Predictive_Maintenance_WIF| -

Condition Monitoring using Wi-Fi with
FP-IND-PREDMNT1 and DSH-PREDMNT

= K’l HOME | DASHBOARD | ASSETS CONDITION MONITORING ~ SENSOR MAP
exigionied

PREDICTIVE MAINTEN

Dashboard and Device

& ZUZANA

= "’ HOME DASHBOARD ASSETS CONDITION MONITORING SENSOR MAP

augmerted

N Device ID : stwintest

Environmental 3 5s

*lﬂ Pressure (mbar)

Ba [ oer devic 986.95

& Humidity (%)
36.40999999999999

|

& Temperature (°C)

28.81

1. Register a new device

3. Monitor your assets and
control them.

Vibration Analysis - FFT Domain Cyaos

9 4. Look at overall
g

X[ v [z 9
0015

0010
']

E 0005

[

= o
— '
By connecting additional Wi-Fi extension, ¥

Vibration and Ultrasound data
can be directly visualized in
AWS based Cloud Environment

44




Condition Monitoring summary

FFT and measuring ultrasound with microphones.

New [IS3DWB sensor with 6 kHz of bandwidth now available

New STWIN development kit with latest industrial sensors and SW examples

available with BLE and Cloud connectivity

Lys
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£y,

1S30WB :

&
oy @
L

IS3DWB

STWIN

% Figure 1
A € > b Q=W

uuuuu

00000

oooooo

000000

Data logging and PREDMNT1 FFT DEMO

Condition Monitoring applications based on accelerometer vibration analysis with

STWIN includes also best components for power, connectivity and protection.

s
2000 |
: m 3w
DETAILS
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Thank you

© STMicroelectronics - All rights reserved. ’l

The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
group of companies. All other names are the property of their respective owners. life.augmented




STEVAL-STWINKT]‘ Eﬂ ELECTRONICS WORLDWIDE

STWIN SensorTile Wireless Industrial Node development kit "l
and reference design for industrial l1oT applications

life.augmented

Get your STEVAL-STWINKT1 board free of
charge in three steps and only today (limited
to first 10 registrations)
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STEVAL-STWINKT1 1

ELECTRONICS WORLDWIDE

1. visit rutronik24.com

R UTR u n | H 24 STEVAL-STWINKT1| X

iext generation e-commerce

A
v

STEVAL-STWINKT1 (ST)

T —

https://www.rutronik24.com/search-result/qs:STEVAL-STWINKT 1/reset.0

¥

2. add to cart 3. Fill in the request
form

Manufacturer Stock Info Quantity Price Total
Part No.

O aj; ST (¥) In Stock 1 10716 € 107,16 €
STEVAL-STWINKT1

) Sum: 10716 €

Go to the Request form

Save the articles in your cart as projectst If you have funhgquuestions about

for further use prices, lead times or order conditions
send us a non-binding request. Your
internal sales is going to contact you and
will answer your guestions.

T everything shown here is ok, send us
rour order. Your order will be confirmed
by our ERF system.

Committed to excellence June 12, 2020 | p. 48



