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Wireless Sensor Nodes Applications
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Sensors




WSN - Sensors

Smart Motion MEMS sensors
A LIS2DW12 - Ultra Low power/noise accelerometer for IOT and wearable
A LIS2DH12 - ultra low-power high performance 3-axes femto accelerometer
A LSM6DSL - ultra low-power (max 650 uA) always-on 6-axis inertial module:3D accelerometer and 3D gyroscope
A LSM6DSO - ultra low-power (max 550 uA) 6-axis inertial module with Smart State machine:3D accelerometer and 3D gyroscope
A LSM6DSOX i LSM6DSO with Machine Learning Core

A LIS2MDL - 3-axes magnetometer with high full scale and low noise

A LSM303AGR - Ultra-compact high-performance eCompass module: ultra-low-power 3D accelerometer and 3D magnetometer

Environmental MEMS sensors

&
- 5 A LPS22HB - MEMS pressure sensor: 260-1260 hPa absolute digital output barometer
Q A LPS33HW - MEMS pressure sensor with water resistant package
\ 4 ’“i A HTS221 - Capacitive digital sensor for relative humidity and temperature

A STTS751 - 2.25 V low-voltage local digital temperature sensor

A STLM20 - Ultra-low current 2.4 V precision analog temperature sensor

Microphones

A MP34DT05-A - Top port MEMS microphone, AOP of 120 dB SPL with 64 dB SNR and -26 dBFS sensitivity

A MP34DT06J - Top port MEMS microphone, AOP of 120 dB SPL with 64 dB SNR and -26 dBFS +/-1 sensitivity
m A MP23ABS1 - Bottom Port Analog MEMS microphone, AOP of 130dBSPL with a 64 dB SNR and -38dBVNLdB sensitivity
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(*) Contact ST sales and marketing for further details


http://www.st.com/content/st_com/en/products/mems-and-sensors/accelerometers/lis2dw12.html
http://www.st.com/web/catalog/sense_power/FM89/SC444/PF259163
http://www.st.com/content/st_com/en/products/mems-and-sensors/inemo-inertial-modules/lsm6dsl.html
https://www.st.com/content/st_com/en/products/mems-and-sensors/inemo-inertial-modules/lsm6dso.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
http://www.st.com/content/st_com/en/products/mems-and-sensors/e-compasses/lis2mdl.html
http://www.st.com/content/st_com/en/products/mems-and-sensors/e-compasses/lsm303agr.html
http://www.st.com/web/catalog/sense_power/FM89/SC1316/PF261387?s_searchtype=partnumber
http://www.st.com/content/st_com/en/products/mems-and-sensors/pressure-sensors/lps33hw.html
http://www.st.com/web/catalog/sense_power/FM89/SC1718/PF260067
http://www.st.com/web/catalog/sense_power/FM89/SC294/PF220116
http://www.st.com/content/st_com/en/products/mems-and-sensors/temperature-sensors/stlm20.html
http://www.st.com/content/st_com/en/products/audio-ics/mems-microphones/mp34dt05-a.html
http://www.st.com/content/st_com/en/products/audio-ics/mems-microphones/mp34dt05-a.html
http://www.st.com/content/st_com/en/products/audio-ics/mems-microphones/mp23ab01dh.html

WSN - Sensors

Proximity and ambient light sensing
A VL6180X - Proximity sensor, gesture and ambient light sensing (ALS) module with 10-20cm range
A VL53L0X - Proximity sensor with up to 2m range
A VL53L1 - Proximity sensor with up to 4m range

Signal translation

ASTo6s op amppropides auhiqué dhaice of high performance, low power, precision op amps and tiny
packages

A TSz12x /TSz18x i Zero drift (Vio 5uV / 25uV, 400kHz /3MHz) optimal for signal conditioning for bio sensing, low side
current sensing, strain gauge applications

A TSU111 - Nanopower (900 nA), high accuracy (150 uV) optimal for high accuracy and ultra low power sensor
applications like gas sensing

A TSC10x 1 High side current sensing amplifier with common-mode voltage up to 70 V
A TS985 - Micropower low-voltage (14 uA) rail-to-rail comparator for space constraint applications (CSP, 1.2 x 0.8 mm)

Audio amplifier

A STA333IS i Digital audio processor providing full digital audio streaming to the speaker delivering up to 10 W + 10 W
of power

A STA350BW - Sound Terminal 2.1-channel high-efficiency digital audio system delivering up to 2 x 18 W + 1 x 40 W of
music output power
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(*) Contact ST sales and marketing for further details


http://www.st.com/web/catalog/mmc/FM132/CL2136/SC1934/PF260441
http://www.st.com/content/st_com/en/products/imaging-and-photonics-solutions/proximity-sensors/vl53l0x.html
http://www.st.com/content/st_com/en/products/imaging-and-photonics-solutions/proximity-sensors/vl53l1x.html
http://www.st.com/web/catalog/sense_power/FM125/SC1756/PF253416
http://www.st.com/content/st_com/en/products/audio-ics/sound-terminal-digital-audio-subsystems/sta350bw.html
http://www.st.com/web/en/catalog/sense_power/FM123/SC61
http://www.st.com/content/st_com/en/products/amplifiers-and-comparators/operational-amplifiers-op-amps/precision-op-amps-lt50-mhz/low-power-op-amps-lt1-ma/tsz121.html
http://www.st.com/content/st_com/en/products/amplifiers-and-comparators/operational-amplifiers-op-amps/precision-op-amps-lt50-mhz/low-input-bias-current-op-amps/tsz182.html
http://www.st.com/content/st_com/en/products/amplifiers-and-comparators/operational-amplifiers-op-amps/precision-op-amps-lt50-mhz/low-power-op-amps-lt1-ma/tsu111.html
http://www.st.com/content/st_com/en/products/amplifiers-and-comparators/current-sensing/tsc103.html
http://www.st.com/content/st_com/en/products/amplifiers-and-comparators/comparators/low-power-comparators/ts985.html

A 3-axis Digital I2C/SPI output
A Full-scale R2 to N16g

A 12-bit to 14-bit resolution, Low power and High
Performance mode

A 3uA/90 UA in LPM/HRM (50Hz), 0.4 uA in LPM (1Hz)
current consumption, 50nA PD

A Interrupts: Wake-up, Tap/Tap-Tap, Free fall

A Embedded features: FIFO, Temperature sensor, self
test, filters

A 2x2x0.7 LGA-12 0.5mm pitch

Lys
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Low power LIS2DW12 Accelerometer mmm

Power consumption

High Perf Low Power | Low Power | LowPower | Low Power
Mode Mode 4 Mode 3 Mode 2 Mode 1

Resolution [bit]

ODR [Hz] 12.5 - 1600 1.6 -200 1.6-200 1.6- 200 1.6-200
ODRS2 180 360 720 3200

BW [Hz] ODR/4, ODRMO, ODR/4, ODRMO, ©ODR/M, ODRMO, ODRMH4, ODRMD,  ODR/4, ODRMO,
ODR20 ODR20 ODRI20 ODR2D ODR20

Noise Density [ugi/Hz]

P 110/ 90 160 /130 2107180 300/ 240 550 7 450
ODR=1.6Hz - 0.65/0.7 0.55/0.6 045/05 | D3804
ODR=12.5Hz 90 /120 415 2513 1612 VIR
ODR=25Hz 907120 85/10 4516 a/3s | 1512
Current ODR=50Hz 90 /120 16120 9711 5517 3735
cons AT prt00mz 90 /120 32/39 17.5/21.5 105113 516
ODR=200Hz 90 /120 63177 345142 205125 10712
oy 90 /120
Low noise disabled /enabled

Wake-up interrupt
WHK Duration

HIGH-FPASS FILTER OUTPUTS
+ WK Threshold

- WK Threshold

WHK Interrupt




LSM6DSO Accelerometer+Gyro

A 6-axis Digital I2C/I3C/SPI output
A Full-scale R2 - N16g / N125 - N2000 dps
A Power consumption divided by 2!
A 550 uA in 6-axis high-performance mode
A 170 uAin accelerometer high performance mode
A 4.5uA in accelerometer low power mode

A Ultra low gyro noise <4mdps/ KBz

A Programmable state machine for low power
movement detection, Smart FIFO up to 9 kBytes

A Sensor hub, hard and soft ironing for external
magnetometer component (as LIS2ZMDL)

A 2.5x3 LGA-14, footprint compatible with LSM6DSL

State machine

STATE #1

Condition 1 satisfied?

v

No STATED
Condition 2 satisfied?

Yes

\
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STATE #3

Condition 3 satisfied?




LSM6DSOX Accelerometer+Gyro with Al

Additional current consumption for Al block ~4 uA!

User defines Collect Logs for each Define Features that Machine Learning tools  Configure the
Classes to be class best characterize the generate program for LSM6DSOX and
recognized identified classes LSM6DSOX based on  run the application

Logs and Features

Lys
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LSM6DSOX Accelerometer+Gyro mmm

1. Define classes to be recognized EEL“‘ E““ Ef‘ 2;::_

A (e.g. Activity Recognition: Walking, Jogging, Driving) 'E . —_- = :—‘

2. Collect multiple logs for each class l e — =

A (e.g. different persons doing the same activity) Unico

Decision
3. Offline data analysis:

A Define the features that better characterize the defined ) WEKA
classes (some statistical parameters like: mean, S oo | Somen |
variance, energy, Peak to Peak) o Evienmn b revesoe Avts W

A Implement decision tree (threshold, number of nodes, J B ——

outputs, etcé ) using machine learning tools WEKA

H

4. Configure LSM6DSOX

A Decision tree will run on the device, reducing MCU
Power Consumption

9
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|
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|
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https://www.cs.waikato.ac.nz/ml/weka/

&Y | PS22HB/LPS33HW Barometer/Pressure Sensor

A 260 to 1260mbar absolute pressure sensor

A Pressure noise down to 20pbar & 7.5pubar (LPF)

A Low power consumption 12uA (low noise) to 3uA

LPS22HB
(low power) |

pressure sensor

A ODR from 1 to 75 Hz, one shot measurement

A Embedded temperature compensation

10-bar water-resistant

MEMS pressure sensor
A 2x2x0.76 mm LGA Txe

A 32 sample FIFO for pressure and temperature

A Water resistant variant LPS33HW available

Lys
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TSZ12x Precision OP Amp for Current Sensing

A Extremely low offset Vio 5uV max

o ———
= ——

A Very low drift in temperature 30nV/AC

A Low input bias current 50 pA

A Operating from 1.8V to 5.5V

A -40 to +125 AC temperature range
A Ensures long term precision

A Low power variant TSU111

A Tiny SC70 / SOT23-5 and DFN8 2x1x0.55 package
(TSZ122IS)

Lys
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http://www.st.com/content/ccc/resource/sales_and_marketing/promotional_material/selection_guide/group0/89/90/30/0d/fa/f9/47/51/Analog%20Circle%20Card_web.pdf/files/Analog%20Circle%20Card_web.pdf/jcr:content/translations/en.Analog%20Circle%20Card_web.pdf

