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SENSOR LAB
ECE 6615

"One of the 10 technologies that will change the world” !!!

MIT Technology Review, 2003
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SENSOR LAB LOCATION
ECE 6615
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DIFFERENCES FROM AD-HOC NETWORKS

The lab assignment will have three simple parts that will teach
how to use the sensors.

The lab assignment will be conducted in a group.

Each group will have around 5 +/- students depending on the
class size.
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4 Sensor Node Hardware
STM32 loT Node

Model: c

The B-L475E-I0TO1A
Discovery kit for loT
node allows users to
develop applications
with direct connection to
cloud servers.
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STM32 IoT Node Characteristics
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STM32 loT node Specs

— Robust, Easy to use, Lower Cost
— Sensors:
HTS221 Capacitive digital sensor for relative humidity and temperature

LISSMDL High-performance MEMS 3-axis magnetometer and 3D accelerometer
LSM6DSL 3D MEMS gyroscope

LPS22HB MEMS nano pressure sensor: 260-1260 hPa absolute digital output
barometer

VL53LOX Time-of-flight and gesture-detection sensor
(2) MP34DTO01 digital omnidirectional MEMS microphones
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https://www.allaboutcircuits.com/electronic-components/datasheet/HTS221TR-STMicroelectronics
https://www.allaboutcircuits.com/electronic-components/datasheet/LIS3MDLTR-STMicroelectronics
https://www.allaboutcircuits.com/electronic-components/datasheet/LSM6DSLTR-STMicroelectronics
https://www.allaboutcircuits.com/electronic-components/datasheet/LPS22HBTR-STMicroelectronics
http://www.st.com/content/ccc/resource/technical/document/datasheet/group3/b2/1e/33/77/c6/92/47/6b/DM00279086/files/DM00279086.pdf/jcr:content/translations/en.DM00279086.pdf
https://www.allaboutcircuits.com/electronic-components/datasheet/MP34DT01-STMicroelectronics

STM32 loT node — Humidity and
Temperature sensor

HTS221 Capacitive digital sensor for relative humidity and temperature
Humidity
accuracy: = 3.5%
rH,

(20 to +80% rH)
Temperature
daCcuracy:

+ 05" C,

(15 to +40 ° ()

Datasheet: http://www.st.com/en/mems-and-sensors/hts221.html

IFA’2017 ECE6615 8


https://www.allaboutcircuits.com/electronic-components/datasheet/HTS221TR-STMicroelectronics

STM32 loT node — Magnhetometer and
Accelerometer

LIS3MDL High-performance MEMS 3-axis magnetometer and 3D accelerometer

) ¢ i) @) GF) ..ua’i}"?(l |
M s et (SIS

X
—if
T
= | B-L475E-10T01AX

ufgﬁﬁgﬁlu .

Datasheet: http://www.st.com/en/mems-and-sensors/lis3md|.html|
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https://www.allaboutcircuits.com/electronic-components/datasheet/LIS3MDLTR-STMicroelectronics

STM32 loT node — Gyroscope sensor

LSM6DSL 3D MEMS gyroscope
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Datasheet: http://www.st.com/content/st_com/en/products/mems-and-sensors/inemo-inertial-modules/Ism6dsl.html
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https://www.allaboutcircuits.com/electronic-components/datasheet/LSM6DSLTR-STMicroelectronics

STM32 loT node — Microphone sensor

MP34DT01 digital omnidirectional MEMS microphones
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Datasheet: http://www.st.com/en/audio-ics/mp34dt01-m.html
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https://www.allaboutcircuits.com/electronic-components/datasheet/MP34DT01-STMicroelectronics
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LPS22HB MEMS nano pressure sensor: 260-1260 hPa absolute digital output
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Datasheet: http://www.st.com/en/mems-and-sensors/lps22hb.htmi
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https://www.allaboutcircuits.com/electronic-components/datasheet/LPS22HBTR-STMicroelectronics

STM32 loT node Specs

STM32L4 series MCU with ARM Cortex core

Memory

— 1 megabyte of Flash memory and 128 kilobytes of SRAM (via the
STM32L4 MCU) — 80 MHz.

— 64-Mbit Quad-SPI (Macronix) Flash memory.
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STM32 loT node
Microcontroller and Memory

Microcontroller
STM32L4
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STM32 loT node Specs

Bluetooth — BLE (Bluetooth Low Energy)(SPBTLE-RF)

Wi-Fi — 2.4GHz Wi-Fi® module Inventek ISM43362-M3G-L44
(802.11 b/g/n compliant)

Sub-GHz RF - 915 MHz (SPSGREF).
NFC-tag IC (M24LR).

IFA’2017 ECE6615

15


https://www.allaboutcircuits.com/electronic-components/datasheet/SPBTLE-RF-STMicroelectronics
https://www.allaboutcircuits.com/electronic-components/datasheet/SPSGRF-868-STMicroelectronics
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STM32 loT node
Wireless Interface sensor
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| want my own SMT32 loT Node,

Where to buy?
B-L4/5E-I0TO1A1

Distributor: Future Electronics

— Site: http://www.futureelectronics.com

- L|nk: http://www.futureelectronics.com/en/Search.aspx?dsNav=Ntk:PartNumberSearch%7cB%2f-L475E%2f-
IOTO1A1%7¢c1%7¢c,Ny:True,Nea:True
— Cost: $50 + shipment

Distributor: Digikey

— Site: www.digikey.com

- Llnk: https://www.digikey.com/products/en/rf-if-and-rfid/rf-evaluation-and-development-kits-boards/859?k=B-L475E-
IOTO1A&k=&pkeyword=B-L475E-I0TO1A&pv47=31601&mnonly=0&ColumnSort=0&page=1&quantity=0&ptm=0&fid=0&pageSize=25
— Cost: $53 + shipment
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https://www.digikey.com/product-detail/en/stmicroelectronics/B-L475E-IOT01A1/497-17066-ND/6615998
http://www.futureelectronics.com/en/Search.aspx?dsNav=Ntk:PartNumberSearch%7cB%2f-L475E%2f-IOT01A1%7c1%7c,Ny:True,Nea:True
http://www.digikey.com/
https://www.digikey.com/products/en/rf-if-and-rfid/rf-evaluation-and-development-kits-boards/859?k=B-L475E-IOT01A&k=&pkeyword=B-L475E-IOT01A&pv47=31601&mnonly=0&ColumnSort=0&page=1&quantity=0&ptm=0&fid=0&pageSize=25

Compiler

Idea.exe

11011001
01000100
0001011l
10101011

Machine
Code
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STM32 compilers

ARDUINO

Arduino IDE ™

@ Windows
13 mac0S®

ARM mbed

ARM® mbed™

a@m Windows
5 mac0S®

ARM KEIL

TrueStudio m System Workbench

a@ Windows am Windows o Windows

15\ mac0S®

ECE6615
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MBED Online Compiler
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Starting MBED

MBED

https://os.mbed.com/
IFA’2017 ECE6615




armmeebD Mbed OS

OS Home Hardware =

Log in

Username:

Remember me

Login

Mbed Cloud Partner Portal

Code Documentation « Forum |

Sign up

Create a free Mbed accountto a
: g developer com

Signup

Click Here

https://os.mbed.com/

IFA’2017

ECE6615

Abed tools and services and
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Mbed Workspace Management
¥7 Mew v P Import

Program Workspace Workspace Management Workspace Details

—  Manage your Program Workspace )
( cmartins3
Listing all programs
g all progran Total Programs

Modified nfa

Description Recently Modified

IFA’2017 ECE6615 23



STM documentation and tutorials

http://www.st.com/en/evaluation-tools/b-1475e-iot01a.html

MBED documentation and tutorials

https://os.mbed.com/platforms/ST-Discovery-L475E-IOT01A/

IFA’2017 ECE6615
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http://www.st.com/en/evaluation-tools/b-l475e-iot01a.html
https://os.mbed.com/platforms/ST-Discovery-L475E-IOT01A/

