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What’s NFC?




[ Radio Frequency IDentification

RFID is a short range contactless communication
technology

Employs an active reader/writer and a passive
tag/transponder
The reader powers the tag and initiates the communication

Frequency Bands
*LF (120-150 KHz)
*HF (13.56 MHz)

-UHF (433 to 960 MHz) Power Transmit Data
Operating ranges e — | IS
*Proximity (few cm) B TiT e = F___, e~
'VICIﬂIty (Up to 1m) Reader —+ Tagp/card Rn;unr =t Tap/Card Reador == T.a'g.jl::ard
*Long Range (up to 10m)
13ED MEE Cariiar WLLEIﬁ_tﬂU'EdD-ﬂTﬂ : LoAD I‘I'OﬂLﬂlllHlﬂ':ﬂ :
Applications et G- S
*Transit, payment, inventory tracking, building and car access, etc. 5014443 signaling
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RFID Technologies at a Glance

RFID LF HF UHF

Coupling mode Inductive Inductive Electro-magnetic backscatter
Operating frequency 125kHz — 134kHz 13.56MHz 860MHz — 960MHz
Antenna Coll Coall Dipole

Max operating distance up to 1m Vicinity: up to 1m ~10m

Regulation
Standards

Environmental influences

Applications

ST solutions

Worldwide harmonized

1SO14223
ISO18000-2

Small influence on operating
distance
Works in metal and industrial
environment

Animal tagging

Proximity: up to 10cm
Worldwide harmonized

1SO14443 A/B
ISO15693
1ISO18092

1ISO18000-3

Smlslinfluence on operating
distance
Works in metal and industrial
environment

Product identification
Public transport / Libraries
Access control / Payment

X

Different regulations per country

ISO18000-6 B/C
EPC Class 1 Gen 2
RAIN RFID
@

Influence on operating distance
by reflection and absorption
(metal and liquids)

Pallets and container ID
Retail / Logistics
Authentication

X




[ Comparison of RFID vs. Barcode

Works in harsh and contaminated environments
Options to implement data security / encryption

Protocol supports “anti-collision” which allows reading/writing of
an individual tag when multiple tags are in the reader field

Unlike barcodes, line of sight is not necessary

Offers data storage with options to interface to local processing
(i.e. MCUs, FPGAs, etc.)
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lﬁl NFC Technology at a Glance

An interactive technology enabling engagement with loT devices

(X * Near Field Communication, a short range wireless technology
*  Operating at 13.56MHz

))) » Based on the RFID HF standard (1ISO14443 & ISO15693)

Interactive and zero power, enabling convenient connection to the Internet of Things

= NFC-enabled mobile phone can engage with items by a simple tap

m * NFC is maintained by the NFC Forum
* Ensures Interoperability between devices

» Standardized use cases (web link, Bluetooth handover,...)

« Fast growing deployment in Mobile phone
»  Since 2010 virtually all Android phones support NFC

’
‘ * Apple has use NFC ApplePay since 2014, and in 2017 Apple added support of NFC reader mode in iOS11 onward



NFC in Depth

* Requires an action such as bringing your card/phone

near the reader in order to use f‘\ a/y
2P

e

* Maximum data transfer rate is 424 kbps
Proprietary modes can go up to 6.8Mbps

« NFC operating modes
* Read/Write (reader-to-passive tag/card)
+ Card Emulation (e.g. Apple Pay, Android Pay)
Peer-to-Peer (e.g. reader-to-reader)

+ Applications include access control, payments,
electronic passports, transportation ticketing, device
pairing, data file exchange (e.g. Android Beam)

» Various combinations of memory and security

- Standards and specifications
+ 1SO14443A, 1SO14443B, Sony FeliCa, ISO15693
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Speed 4

(kbps)
100 000

10 000

1000

100

BT/BLE

NFC in the Wireless Spectrum

WIFI

« NFC is a flavor of RFID
« Subset of RFID HF standard: 13.56MHz

* NFC is complementary in the wireless
spectrum

» Short distance, Low data-rate & Zero
power for applications

lite.augmented

10

3G * NFC is complementary to Wi-Fi and
Bluetooth technologies
» Tap & Pair: convenient pairing use case
GSM
>
100 1k Distance (m)



1983 RFID Patented

2003 NFC approved as an ISO/IEC standard

2004: Philips, Sony and Nokia create the NFC Forum

2006: First specifications for NFC tags are released

2006 Nokia releases the Nokia 6131 NFC compatible phone
2007: Commercial roll-outs in US, Europe, and China

2008: NFC Forum membership increases to +150 members
2010: Samsung releases the first Android-based NFC phone, the Nexus S
2011: Google Wallet introduced

2012: NFC in Windows 8

2013: Apple Pay introduced. Rolled out to mass market in 2014.
2017: Apple Core NFC introduced in iOS11

Lys
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NFC Forum Tag Types

Lys
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Products BROADCOM NXP NTAG SONY ST25T(A&B) ST25TV
“Topaz” MIFARE “FELICA” DESF|re iCode
Specification ISO 14443-A ISO 14443-A JIS X 6319-4 ISO 14443-A/B ISO15693
Data Rate 106 kbit/s 106 kbit/s 212/424 kbit/s 106-424 kbit/s 26kbit/s
Specific command Specific command . ISO 14443-4
Protocol Set Set FeliCa protocol 1SO 7816-4 ISO/IEC 21481
Cost Low Low Moderate Moderate Low
Tags with small and fixed memory for Flexible tags with lajger memory offering Lon_g IO
Use cases ; Lo 95 Wit L with multiple
single applications multi-applicatipn capabilities. o
applications
Memory type Memory cards CPU cards/l\/@ry Cards0 Memory Cards




IEI NFC Standards

NDEF (NFC Data Exchange Format)

NFC specification
- Upper layer SW

m NFC Forum NFC Forum
Type 2 and Type 4 Type 5 *

RFID HF ISO standards 1ISO14443 1ISO15693
> HW / SW protocol Type A and Type B

RFE)) « Short Range » « Long Range »
106kbps 26kbps

"I (*) 1ISO15693 integrated in NFC Forum specifications in October 2015 as NFC Forum type 5 (aka type V)
ife.a e



Typical NFC / RFID range

NFC phone

@ 1SO14443 (106kb/s) .

Up to Scm (Zin.)

Up o T cm (3in.)

¥ 15014443 (106kbis) i f@g

‘/ I “Up to 10cm (4in.)
CorrE—— ||| — £
Up to 1m (3ft)

» |SO14443 is called « short range » standard while with higher RF speed
ﬁ « |SO15693 is called « long range » standard
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HF Communication — The Basis
I

i

13.56Mhz
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HF Communication
Reader to Tag
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13.56Mhz
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HF Co__mmunication

ag to reader
I
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bata rate based on standard

13.56Mhz
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N HF Communication




ST NFC Sensor TAG




ST NFC Sensor TAG

NFCSensorTAG is a NFC enabled sensor node that can sense

temperature, humidity, pressure, vibration, motion and transmit the data
when triggered by an NFC reader. It is a reference platform that can be
scaled down/up based on requirement of final applications and use cases.

An alternative way of connectivity for applications that:
* Are extremely low POWER (also full passive) and low COST;
* Require small real estate (reduced BOM) and fast implementation;

* Do NOT require Real-Time Remote monitoring (Near Field Communication)



Leveraging

ST Technology




What's on the Board s

~ ST250WRs LisZo2
MFC Dynamic Teg
IS015853 Tyoel!
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ST25 NFC Value Proposition

Z Z NFC / RFID Tags and Readers
. i Simply More Connected
— oynamieNF 12g Covering all NFC application needs and

leveraging a rich ecosystem

Z
MEMBER i
A\3

NFC / RFID Reader

NFC Controller




ST25 Product Lines

EMVCO Readers @ ‘; ;fﬂ’gﬁz 1 srasr i )

—
Automabive
ey  —
Automative Ri&ademﬁ STM32 -ﬂ"\";a S5 (i ) ﬁl; ST25T
— o — |

Accessory 10, Gaming, Medical Brand profeciion, Accesa conimof, ..
pr——, ———————,
General Purpose Readers i STMazZ 0 i @ N 87287
P I ), e b ST25R |
Z ) — 1isemHE N
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5TV M245R

M24LR

ST25 Product Portfolio wem

[ oo | oF Roader

CRI5HF

ST250V

ST9EHF

ST25R3911B-

ST2ER390 | “oroeR3915

QgFTaniERC]

5126 G4Knlt [l 2ibitto B4Khit

20Lyear
1Meyeiss

RF dizable
Field Detesl

EEPROM

41Dit 1o S4KD! |

40 -year
1Mcycies

32bit password §

E-harveshng
Field Detecl

IS014443-478
I315653

Readet | Writer
M Card Emulation

Fast tmanster
mods

N E4bit passwond: [

E-harvesiing
Field Detect

Readar / Writer

TO0mWW max

ISO14441 08 1IS014443-A/B
|SE156593
FediCa

Reader [ Writer
B2p
EnM\Veo & FBOC
AECQI00

Limited P2P

VHBER
AAT
hdulh Anterma
Eyramic autpul
power

SR ]l
itz Bhbitiz
t¥] ] -: I1I.|I_Ir o 5 5-.:

1= 1.4W max

[P
(&)
LT
=
o
-

Dense Aeades Mode

Linear RSS| Automabic

PERRA Aule ACK

58
Siibatis
1.65V —5.5V
OfdBm Chutpud
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Focus on ST25DV Type5 Dynamic Tag

ST25DV series
Contactless Interface ISO15693 | NFC Forum Type 5
RF speed up to 53kbps (26kbps std)
Single supply voltage 1.8V to 5.5V

Serial Interface

12C @1MHz

GPO: T interrupts modes (0D or CMOS)
Energy Harvesting
Low Power Mode (=1uf sthy)

Extra Features

Memory formal & size EEPROM data - 4 16 / 64-kbit

Data retention 40 year at +55°C
Fast Transfer Mode 256 Bytes memory buifer
Erase/Write cycles 1M cycles

Password 64-bit

A0°C 10 +85°C
SOBTSSOPB/FPNS12/WLCSP/SBN12

Data protection
Temperaturs range

Package

ST25DV04K | 16K / 64K m

12C
EEPROM
4k | 16k / 64k-hit 1.8/5.5Y
FCRE R L] 1MH=

Ao
OIS0
2 B4 bit pad

Digital output
(GPO for MCU wake up)

ﬁ FPN3
f_! FPN12

% SO8
‘ TS50P8
WLCSP10

SEN1Z



STM32L0 ULP MCU Series

Flash mamery £ RAM sizo (bytes)

-
TM32L031KZ STM32L0B1C
T STM32L081KZ || STM32L081CZ
[ STH32L0711C | STMR2L071CZ || STMS2L071RZ | STM32LO7IVZ
ke S [ sTmazL08ic8 [ o
R STWRL7ICE 'STHIZL071RE | STMR2LO71VE
B4 K/ 20 K [[5TMaZL071KB W ElETE
SRIEK STH22L051T8
STM32L051KB | STM32L05108 J STM32L0G1RE
5TM32L.03178 || STM32L05176
RKILK STWIZLOGTE | STHAZLI51KE W
[ sTMs2081F4
16K/ 8K STM3ZL031E4 | STM32L031K4 || BTM321L031C4
| STM32L0G1GS
STMI2L011F4
16K/ 2K STM32L011E4
STM32L021D4 §§ STM32L021G4 § STM32L.021K4
| STM32LOT1D04 | STMI2L0HGA f STMIALO11KA |
STH32LO11F3
LYRZN 72101103 | STIWSZOTIES | STHIZL01IKG |
STM3ZLO1163 Pin count
14-pin 28-pin QFN 36-pin WLGSP 49-pin WLCSP B4-pin 100-pin
T880P 26-pin WLLSP 32-pin AG-pin LOFP  LOFP/TFBGA LOFP
20-pin OFNILOFP
TSSOF/QFN
’ I Legend:
I With 128-bit AES Hardware Encryption I Without 128-bit AES Hardwara Encryption

life.augmented



STM32L031 ULP MCU

STM32L031x6 Available from 16K to 32KB FLASH
H 2 32-Kbyt
All the ingredients for your -
PR Powersupply | A°M° Cortex®-Mo+ CPU
application B reguitor G
. |
32bits CPU Control Nestod Voo
_ - nterrup
8KB SRAM Connectivity Controller (NVIC)
1KB EEPROM Analog Mermory Protection Connectivty
Internal multispeed g:: ;M:"i
. ULP RC oscillator ebug 1x USART
Battery friendly 64 Kiz to 4 Wiz LN, smricard, DA,
modem conirol
250nA standby
2x watchd
Goes everywhere iapeon s |
window Analog
Down to 2 x 2,5 mm package e e s Control

Cyclic redundancy

e W @ &

modes

comparators 1x ultra-low-power

16-bit timers

Temperature sensor

1x 12-bit ADC SAR 3x 16-bit timer

10 channels / 1 ps

I

TSSOP20 UFOFPN26 4xd mm LOFP32ig  WLCSP2S
169 mils  UFOFPN32SxSmm  7x7mm 20972483 mm

Lys
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Smart Things
ULTRA LOwW POWER ACCELEROMETER & HIGH ACCURACY ComBO ANALOG & DIGITAL
ACCELEROMETER & MAGNETOMETER PRESSURE SENSOR HUMIDITY & MICROPHONES
GYROSCOPE COMPASS TEMPERATURE
LIS2DW12 / LSM6DSL

=.augmented

ST Leading Sensors

Low power & noise for
Ul, loT, wearable

www st com/content/st_comfen/product
s/mems-and-

sensors/accelerometersilis2dw12 html

5

http:/h

o .

http:/fwww st comVen/mems-and-
sensors/lsmbdsl html

compasses/ism303ah html

LIS2ZMDL / LSM303AH

Accuracy, with
pedometer (LsSM303AH)

http-//www st comfcontent/st com/en/produc

ts/mems-and-sensors/e-
m}

compassesfis2mdl html
http://www. st convcontent/st_com/en/products
/mems-and-sensors/e-

Compact, low power,
water resistant

http:/fwww st convcontent/st com/en/productsime
ms-and-sensors/pressure-sensors/Aps22hb html

=5 % @9

hitp:/A

st comVcontent/st_com/en/products/m
ms-and-sensors/pressure-sensors/

LPS22HB / LPS33HW

HTS221

High accuracy
Humidity and Temp

http //www st conven/mems-and-

MP23AB01DH /
MP34DTOS5-A
Better sound quality

http:/iwww st comVen/audio-
ics/mp23ab01dh html

§

http:/h _st com'en/audio-ics/mp34dt05-
3hw html sensors/hts221 htm a.html
ST Advantage: ST Advantage: ST Advantage: ST Advantage: ST Advantage:

* Flexibility Power * Power Consumption + LPS22HB: Stability overtime * Low power consumption * High performance

Consumption vs. Noise + Thermal Stability + LPS33HW: resistant to harsh 2uA @ 1Hz 1356dBAOP
* Ecosystem (SW, libraries, + Precision environment (automotive gel, +-40C to +120C operation 65dB SNR

ref design, Nucleo boards metal lid, ceramic substrate) * SPI/I2C hostinterface

o)




ST Motion Sensors

LIS2DW12 Accelerometer

3-axis Accelerometer « +2/+4/+8/+16 g selectable Full Scales
» Noise/accuracy level flex

12 to 14bit res

* Low current consumption

Package
P 380nA LP Mode and 40nA Standby
?‘.'I
~ J
2x2x0.7 mm ( )
Applications examples Advantages
« Wearables * High Accuracy for precise motion tracking

« Gesture/Position detect * Low Power Consumption for long battery life

+ Embedding Digital Features, including

* loT Freefall, Wakeup, Orientation, Tap
* Vibration/Motion monitor « Easy integration, Software & Tools available
* Anti-theft
\. J \ J

Lys
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Pressure/Altimeter Sensor

LPS22HB

Pressure Barometer/Altimeter
Sensor

Holes @ 20um diameter

Full
molded
package

Silicon
cap

Applications examples

»  Weather Stations

* Indoor and Outdoor Navigation

Pressure

+ Range 260-1260 hPa

» Relative accuracy of pressure measurement:
< 10 pbar
6¢cm resolution

Advantages

»  World’s Smallest pressure sensor in
production

* Full-mold Package with silicon cap and four
micro holes guaranteeing sensor moisture
and dust resistance

* Very low Power consumption 3pA
» Embedded Temperature compensation




&0

Lys
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Humidity & Temperature Sensor

HTS221

Relative Humidity and Temperature
combo

&

HLGA-6L
(2.0 x 2.0 x 0.9mm)

Applications examples

Environmental stations/monitoring
HVA Conditioning

Medical equipment

Home appliances

White goods

Humidity
* Range: 0%RH : 100%RH
» Accuracy: £3.5%RH

Temperature
* Range: -40°C : +125°C
» Accuracy: + 0.5°C, from 15°C to +40°C

Advantages

» High Accuracy

* Low power consumption 2 pA

+ Extended operative supply voltage




Benefits




ST NFC Sensor TAG Benefits

* Low Cost compared to other Wireless Technologies. Reduced BOM
(doesn’t require RF matching circuitry), Lower cost RF IC, simplified
Layout (low cost PCB), low cost certification.

- Low Power: Ultra Low Power Connectivity, Computing and Sensing
Technologies allow long battery life and battery less operations.

- Easy to implement: easy certifications (Passive RF)
* Flexible: scalable to the right configuration for many applications

- Enhanced added values features can be implemented though NFC
TAG (ID, Error Logs, Security, FW upgrade...)

Lys
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Addressing multiple

Needs & Markets




life.augmented

Asset Tracking

Monitoring goods from Manufacturing to the end User

NFC - Secure (Near Field). Interoperability with Smartphone and/or dedicated Reader - Cloud
Temperature, Humidity & Pressure - Monitoring for Goods sensitive to environmental changes
Motion Sensors to detect Vibrations, Shocks, Freefall etc...which can damage/alter the goods
Low Power - Passive RF Tag (also battery less operation) / Long lasting battery life

Low Cost > Reduced BOM / Low cost connectivity.

Scalable - easy to add or remove sensors based on use case.



Smart Buildings/Cities

« Environmental and Motion Data Monitoring (Smart Badge / Weather Stations...)
« Building/Constructions Structure Monitoring (Vibration alert, Pipe Leaks...)

-

AR
\:::::: A

EEEEEBN
NeE EEEBER
NEEEER
E°E EEEN
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« Connect the “Unconnected”

» Temperature, Humidity, Vibration

» Level of Content and Use information

« Good ID / info / Commerce / Experience

fi]

Smart Packaging




Healthcare mmm

« Temperature Patches (also disposable)
 Patient activity tracker (also disposable)

life.augmented



Perishable Goods

« Condition of goods monitoring
« Shelf/Storage Life Calculation
« Exp. date alert

- Product ID/info/History Mik




Smart Baggage

« Baggage Check-in/out
» Baggage ID and Geo-Location
* In-flight condition monitoring




Machine condition

Conditions
start to
change

Smoke

Predictive Maintenance

(" D 7 .
Motion Environmental
MEMS Sensors | Humidity and Pressure
Temp Sensor Microphone
P S J | ForAudio and Ultrasound,|

- Condition monitoring enables to implement
Vibration

: . a predictive maintenance strategy by takin
i Measurements P 9y by 9

regular vibration measurements from

Lys
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months

Audio

Microphones to capture noise and
for ultrasound emissions

sensors and comparing them to a baseline
to detect health degradation

Defects/wears have different signature



Lys
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Use Case Example - Summary

(Supply Chain & QC \

« from manufacturing to end user.

ﬁnl-
ah @ B8 5

K"Smart buildinglhomelcity:\
Environmental and Motion Data
Building/Constructions Structure

/Agriculture & Plantina
Humidity, Temperature, light...

N

ﬂ?etaill Fitness )
Smart Clothing / Patches: Activity,
Temperature, Sweat, mkig...

@

-

/ Animal tracking

Activity, Temperature, big data
monitoring production, health...

L

%
~N

N\ J

(Perishab[e Goods: \
Exp. date alert, Shelf/Storage Life
Calculation/Condition of goods

/Healthcare:
Medical patches & loggers:
Patient temperature & activity
monitoring ®

"

(Smart Packaging: \

Temperature, Vibration Use, ID, .

El
Ki ' |

'And much more...



www.st.com/nfcsensortag _

Not secure | wiww.st.comien

ﬁ - | 2earch Q

{o.qugmented =Menu I= Product Cataing @ English o Login

STEVAL-SMARTAG1

[F] ssvetomyst [P share By Print

NFC Dynamic Tag sensor node evaluation board

‘E} Download Databrief

m RESOURC TOOLS AND SOFTWARE AMPLE & BUY QUALITY & RELIABILT Support & Community >

This smart and flexible NFC Tracker evaiuation board with sensors Includes a comprehensive software library and a sample application to
menitor and log sensor data over NFC from an Android or iOS device.

The ultra-low power sensor node evaluation board mounts an ST250V NFC Tag, an STM32L0 ARM Cortex M0+, envirenment sensors
(temperature, humidity and pressure) and motion (accelerometer) sensor.

The evaluation board features NFC harvesting to supply power and a battery cradle for a CR2032 battery.

Key Features

ST25DVE4K dynamic NFC tag solution based on 64K-bit (8K-Byte) EEPROM and with 1*C interface, Fast Transfer Mode and Energy
Harvesting features

STM32L031K6 ultra-low-power ARM Cortex-MO+ MCU running at 32 MHz with 32-Kbytes Flash and 8-Kbytes RAM

LIS2DWA12 ultra-low-power high-performance three-axis linear accelerometer

LPS22HB ultra-compact piezo-resistive absolute pressure sensor which functions as a digital output barometer: 260-1260 hPa
HTS221 capacitive digital sensor for relative humidity and temperature

STLQO15 low drop linear regulator power management

CR2032 Battery powered (not included)

STM32Cube function pack (FP-SNS-SMARTAGT)
‘ ’l Android (Google Play) and I0S demo apps (ST SmarTag)
g : e fo te Falliie e el b
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Databrief

Technical Documentation

Technical Documentation

gl Product Specifications

Description Version Size

ﬁ DB3533: NFC Dynamic Tag sensor node evaluation board 20 626 KB

www.st.com/nfcsensortag



Hardware Resources

Hardware Resources

Board Manufacluring Specificalions

Gerbers . _
Description \ersion Size
W i' STEVAL-SMARTAG! gerber files ‘0 70KB
BOM =
QeSO Version Size
E} STEVAL-SMARTAGT BOM A6 o
Description Version Size
SCHEMATIC . B) smacswrme shem . v

Lys
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Miscellaneous

Legal
License agreements i s Version size
and Certlflcatlons E:] Evaluation products license agreement 1.4 125 KB
E;I Open Referance Matenal License Agreement va 42 KB

IS 71 www.st.com/nfcsensortag

life.augmented
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ST Ecosystem: STM32 ODE

HARDWARE SOFTWARE
r| E 39 @E&.. | www.st.com/stm32ode S —
!ﬁ;‘* ) : D&.H.ar{c:ﬁmnt
TSSLL? II I ‘."l- STM32 Open | AR
FO to F7

' Development .
. Envirc?r?ment STM32Cube
Expansion

Softwara

33

X-NUCLEO

Expansion i
Boards Packs

@ Nucieo Lyy .. oo

Function

Lys
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Nucleo / X-Nucleo

Board power supply e
through USB or
external source

DIL24
support for
new devices

Integrated debugging
and programming
ST-LINK probe

Arduino
extension
headers

STM32
microcontroller

ST25DV

ST morpho
extension header

Environmental
Sensors

[as]sa24
[EmjeRza
| [=a}snz2

B ‘ IR 2 ., |\/01i0n
Sensors

Arduino™
extension headers

\

8

STM32 —_—
Nucleo Development board Expansion board (X-NUCLEQ)

+ K3

c_- v,
L4 CLEONES,
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Nucleo / X-Nucleo & NFCSensorTAG

* Modular development system » Form-factor development system
* Rich set of firmware packages + Same set of firmware packages & more

X-NUCLEO-NFCO04A1 A

FP-SNS-SMARTAGH1

X-NUCLEO-IKS01A2

NFCSensorTAG

NUCLEO-L053RE




Hardware / Software Block Diagram

Application
Application SmarTag Application (e.g. ST25PC)
stractlon

STM32 Nucleo
expansion boards

STEVAL-SMARTAGT1

Hardware evaluation board Boards

STM32 Nucleo

development board

Lys
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Function Packages
STM320DE software package

Open Development Environment — src code

« FP-SNS-SMARTAG1 Version 1.1.1

Technical Documentation

Product Specifications

Description Version Size
DB3553: STM32Cube function pack for loT node with Dynamic NFC Tag,
L. ) ) 1.0 293 KB
I environmental and motion sensors

Lys
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Function Pack User Manual

Description Version Size
Eﬁ UM2389: Getting started with the STM32Cube function pack for loT node with Dynamic 10 5 MB
|_|. NFC Tag, environmental and motion sensors )

Lys
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Function Pack Presentations

Presentations & Training Material

Description Version Size
ﬁ FP-SNS-SMARTAGH Quick Start Guide 11 2MB
E} STIM32 and STMB smbeddad softwars solufions 50 ImE

life.augmented



Miscellaneous

Legal
Description \ersion Size
E} SLA0055: SOFTWARE LICENSE AGREEMENT ("Agreement”) 413 122 KB

Lys
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Function Pack and Nucleo Boards Stack

|ﬁp§ : Size ~ STM32CubeFunctionPack _SMARTAGL V111 ~ Projects ~

) _h.tmeSf £/12/201% 9:56 AM File folder New fokder
| Documentation 5/12/2018 9:56 AM Fiie folder - -
| Drivers: Bfi2/I0183:56 AM  File folder b i e
Ve s : J} STEVAL-SMARTAGL 6H12/20189:56 AM  Fle falder
= paﬂrage.ml £/1/2018 2:06 AM ML Document 1we ~— [L STM3AL053RS-Nuded ] 6/12/2018 9:56 AM File foalder
€ Release Notes.html &/1/2018 Z:06 AM Chrome HTML Do, B1KB

/Wﬂmwum-m 5 - STMIL05REHudken - Examples ~ SmarTeot - \

| Binary G120 956 AM  File folder

|AR project files |~ 1 e RS AN e flder
B e 6/12/2018 9:56 AM  File folder

Kelil project files ——, | s SIS Hefode

L Sre afl & 9:56 AM File folder
P — SystemWorkbench{ | = SRS e
,’ K i readme. tet 6/1/2018.6:13 AM Tekxt Document EKB/

life.augmented




Benefits of using Nucleo Stack

 Flexibility and Scalability with STM32
P Variants (LO,L1,L4,F4,F3 and more)
e Note: Functional pack example only
include LO53
DIL24 socket on IKS01A2 for
additional MEMs adapter and other
Sensors




Function Pack and STEVAL-SMARTAG1

L. _htmresc 6122018 9:56 &AM
| Documentation B/12/2018 9:56 AM
1% Drivers: £/12/201% 9:56 AM
| Frojects. ]
._'—-'J, paﬂag&ml

€ Release_Notes.html

£/1/2018 2:06 AM
5(1/2018 2:06 AM

|AR project files ——
Keil project files —
SystemWorkbench -

File folder
Fiie folder
File folder

;C]'-‘ﬂ_ﬁnmment
Chrome HTML Docu,.,.

~ STM32CubsFunctiorPack SMARTAGL VL 11 = Profects ~

Naie -
\[ §} STEVAL-SMARTAG1 |

/ || STM32L053RS Nudeo

6/13/2018 9:56 AM File folder
6/12/2018 9:56 AM File falder

chorPack SNARTAGL VL1 - Projecs - STEVAL-SWARTAGL ~ Examples - SmarTag -

N

| pe | s
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6/12/7015 9:56 AM
/1272018 9:56 AM
6/12/2016 9:56 AM
6122013 5:53 AM
6/12/7015 9:56 AM
61272018 9:56 AM
6/1/2018 6:12 AM

File folder
File folder
File folder
Filefolder
File folder
File folder
Text Document

-




Folder Structure (KEIL)

24 STEUALSUARTAG BSP = Board Support Package
LIl | ac
E||:_;- Drivers/BSP/Components * Components (typ MEMS SenSOFS)
) HTSZLC » Boards (SensorTile, Nucleo, Nucleo-expansion)
EHp ] USZDWLZC
@] LPs2zHEc

S CMSIS = Cortex Microcontroller

Bl |5 Drivers/B5P/SmarTag

@] swarmsghccce Software Interface Standard

:j iﬂ:ﬁiﬁ;ﬂi&‘?‘"“ DSP library collection (fixed / float)

[#-{_] SmarTagPressTemp.c
Sy HAL = Hardware Abstraction Layer
) [ Drivers/STM32L0xc HAL Driver + STM32 specific hardware drivers
5 Example/MDK-ARM
] startup_stm32103 10
= Lj Example/User - . R
- Main.c is in Example\...\Src\
E-‘-J stm3210xx_hal_msp.c
1] stm320n it
E-l_'] TagTypes.c
SIS

Lys
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=1\ Drivers/BSP/Companents

o sz

f#

i

J H

HTS522]1 Error et
HTS221 Error_ et

HTS221 Erxrror_ =t

HTS221 Erxrror_ et
HTS221 Error_ etT
HTS221 Erxrror =t
HITS221_ Error et

HTS221 Error_ et
HTS221 Error et
HTS221 Erxrror_ =t
HTS5221 Error_ et
HTS221 Erxrror_ et
HTS221 Error_ etT
HTS221 Erxrror =t
HITS221_ Error et
HTS522]1 Error et

HTS221 Error et
HTS221 Erxrror_ =t
HTS5221 Error et
HTS221 Erxrror_ et
HTS221 Error_ etT
HTS221 Erxrror =t
HITS221_ Error et
HTS522]1 Error et
HTS221 Error_ et
HTS221 Error et
HTS221 Erxrror_ =t
HTS5221 Error et
HTS221 Erxrror_ et
HTS221 Error_ etT
HTS221 Erxrror =t
HITS221_ Error et
HTS522]1 Error et
HTS221 Error_ et
HTS221 Error et
HTS221 Erxrror_ =t

1] [s2pwizic)

| ](LPs22HB.d

e C1 TNy

i) (st2sev.c )

Accelerometer

Pressure

NFC Dynamic Tag

rTaa

HTS522]1 ReadRegl(
HTS221 WriteRegl

woilid *handle,
wvolid *handle,

uinti t Reghddr,
ainti_t Reghddr,

ruintle t MHNumByteToRead, wintg ©
rintlsgd t HumByteToWrite, wintd_ o

=Data )7
*Data )7
HTS221 Get_ DewviceIDl(wvoid *handle, uaintg_ t* deviceid) ;s
HTS221 Set InitConfig(wvoid *handle,
HTS5221 Get_ _TInitConfig(void *handle,
HTS22]1 DeInit(void *handle) ;s

HIS221 IsMeasurementCompleted (void *~handle,

HTS221 Tnit st* prIndit);
HTSZ221 Tnit st® pxInit):

HIS221_ BitStatus_et* Is_Measurement Completed) s

HTS221 Get_ Measurement (vold *handle, aintlsd t©* humidity, intléd ©* TCemperature) ;
HTS221 Get RawMeasurement (void *handle, intlé t* humidity, intlé t* temperature) ;
HTS221 Get Humiditwy (wvolid *handle, uaintlés t¥* wvaluas) ;

HTS221 Get HumidityRaw (vold *handle, intlée _t* waluae) -

HTS221 Get_ TemperaturceRaw (voild *handle, intls _t* wvaluae) !

HTS5221 Get_Temperature (vold *handle, intlé _t©* waluae) r

HTS221 Get DataStatus (void *handle, HTS5221 EBitStatus =t humidity,
HTS221 bmctiwvate (vold *~handle) :

HTS522]1 Defictiwvate (volid *handle) ;

HTS221 EBitStatus et® tcemperature) ?

HTS221 Set AwgHT (void *handle,
HTS221 Set _AwvgH(woid *handle,
HTS221 Set Aawgl (volid *handle, HTSZ2Z2I1 Awvgt_ et awvgt) »

HTS221 Get_ AwgHT (void *handle, HIS221 Awgh et®* awvgh, HITS221 Avgt_et® avgt) ;s
HTS5221 Sec_BduMode (void *handle, HTSZ22Z1 State_et sStatcus) »
HTS221 Get BduMode (vold *handle, HTS221 State =et® sSstatus) !

HTS5221 Set_FPowerDownMode (void *handle, HTIS22Z1 EBitStatus_eTt sStatus) »

HTS5221 Get FPowerDownMode (void *handle, HTS22]1 BitStatus_et® sSstatus) ;
HTS221 Set_ Odr (vold *handle, HTS5221 Cdr et odr) ;

HTS221 Get_Odr (void *handle, HTS221 Odr et* odr):

HTS221 MemorwvBoot (void *handle) ;

HTSZ221 Set HeaterState (vold *handle, HTSZZ2I1 State =t statuas) »

HTS221 Get_ HeaterState (vold *handle, HTS221 State_=t* sSstatus) !

HTS5221 StartOneShotMeasurement (void *handle) »

HTS221 Set IrgictiwveLewvel (void *handle, HTS22]1 DrdyLewel =t sStatuas) ;s

HTS221 Get_ IrghctiwveLewel (volid *handle, HTS2Z221 DrdylLewvel et®™ sStatctuas) -
HTS522]1 Set IrgCurtputType (void *handle, HTS22]1 OCurcputType et walue) 7

HTS5221 Get_ IrgCutputType (vold *handle, HTS221 OutputType_et® wvaluae) ;

HTS5221 Set IrgFEnable (void *handle, HITS22]1 State et status) ;

HTS221 Get_IrgEnable (void *handle, HTIS5221 State_=t® sStatus):

HTS221 Awgh et awvgh, HTS221 Awvgt et avgrt):r
HTS5221 Avgh et awvgh) ;
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=L Drivers/BSP/Campanents

&[] (Hrs221.d

E |:_“1 US2DWiZic)

LPS22HE.¢)

e[ (st25av.c )
== Drivers/BSP/SmarTag
LT.J-@ Smarfaghccc

o Lﬂ SmarTagHumTemp.c
[-Elﬂ SmarTaghFC.c

E"i] |_} SmarTagPressTemp,c
Ellﬂ SmarTag.c

#- [ Drivars/CMSIS

1 3 Drivers/STM3200%c HAL Driver

=S Example/MDK-ARM

-] startup: stm321031 .
=5 Example/User

[-EIE} console.c

= ] main.c

] stm3210%x hal mspic
m ] stm32M0wc it.c

Eﬂﬂ TagTypes.c

NFC Dynamic Tag

f###############################################################################

* Function Name : status_t LIS2ZDW12 ACC Get Rcceleration(ug_t *buff)
* Description : Read Acceleration output register

* Input : pointer to [ug_t]

* Cutput ¢ Acceleration buffer ug_t

* Return : Status [MEMS ERRCR, MEMS SUCCESS]

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR AR R AR AR R AR AR AR R R AR R Rk R [

status t LIS2DW12 ACC Get Acceleration(void *handle, u8 t *buff)
i

usg_t i, j, k:

ug t numberOfByteForDimension;

number0fByteForDimension=6/3;

k=0;
for (i=0; i<3;i++ )
{
for (j=0:; Jj<numberCfByteForDimension;j++ )
{
if({ !'LI52DW12 ACC ReadReg(handle, LIS2DW12 RCC OUT X L+k, &buff[k], 1))
return MEMS ERROR;
k++:
}
}

return MEMS SUCCESS:

Humidity + Temperature [ 60




) /
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(=[5 Drivers/BSP/Campaonents
a2 [:HTEHI:I} Humidity + Temperature
w | ]|LPs22HB.c

E‘EI--E} sH25dv.C

NFC Dynamic Tag

]
[7#%
* @brief Get the LPS22HE raw presure value
* (@param The buffer to empty with the pressurel raw wvalue
* @retval Error Code [LPS22HE ERROR, LPS22HE CK]

Y
LP522HB Error et LP522HB Get_RawPressure(vold *handle, int32 t *raw_press);

Ifkk
* @brief Get the LPS22HB Pressure value in hPA.
* {@param The buffer to empty with the pressure walue that must be divided by 100 to get the walue in hPR

* [Eretval Error Code [LP522HE_ERROR, LP522HE OK]

iwf
LP522HB Error et LP522HB Get_Pressure(void *handle, int32_t* Pout):

/=
* [@brief Read LPS522HE output register, and calculate the raw temperature.

* @param The buffer to empty with the temperature raw value
* @retwval Error Code [LPS22HE_ERROR, LPS22HB CK]

B ‘f
LP522HB_Error et LP522HB Get_Rawlemperature (void *handle, intlé_t *raw_data):

/%
* @brief Read the Temperature value in °C.

* (@param The buffer to empty with the temperature value that must be divided by 10 to get the walue in ['C]
* @retval Error Code [LP522HE_ERRCR, LP522HB COK]

Laf
LP522HB Error et LP322HB Get_Temperature(vold *handle, intlé t* Tout):

|!kk

* @brief Set One Shot bit to start a new conversion (ODR mode has to be 000)

* @param vwvoid
* Bretval Error Code [LE522HE ERROR, LF522HE OK]

Ity
LP322HE Error et LP5322ZHE StartOneShotMeasurement (void *handle);




=L Drivers/BSP/Campanents

EEI |_} | HT5221. c} Humidity + Temperature

i ) 20wz

= | ]|LPs22HB.d

Pressure

== Drtﬂ'ErstiP.r'SmarTag

SmarTagicc.c
S b -
/* Exported macro —— 7
/* Imported functions —- _— y

extern NFCTAG StatusTypeDef S5T25DV_IO Init|( void ):
extern NFCTAG StatusIypeDef S5T25DV_IC MemWrite( const uwinté _t * const plata, const ulntd_t DevhAddr, const uintlé t Tarkddr, const uintlé_t Size );
extern NFCTAG StatusTypeDef 5T25DV_IC Write( const uintd8_t * const pData, const uint8 t DevAddr, const uintlé t Size );
extern NFCTAG StatusTypeDef 5T25DV_IO MemRead( uintd t * const pData, const uint8 t DevAddr, const uintlé_t TarAddr, const uintlé t S5ize )
extern NFCTAG StatusTypeDef 5T25DV_IO Read( uint&_t * const pData, const uintg t DevAddr, const uintlé_t Size ):
extern uint8 t ST25DV_IO IsMacked( woid );
- extern NFCTAG StatusTypeDef 5T25DV_IC IsDeviceReady( const uint8_t DevAddr, const uint32_t Trials )
I+ ag
X I
I}]--I_] Drivers/STRM32L0xx_HAL_Driver
' —
== Example/MDE-ARM
| startup: stm32031xx.5
== ExamplesUser
i | - .
R
Ml ] console.c
e
= || mainc
£ ; o
| stm32M0w0 hal_mspic
r [ 1
3 |*=i stm3210m_it.c

-1 TagTypes.e

Lys
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=L Drivers/BSP/Campanents

&[] (HTs5221.9 Humidity + Temperature
|_¢|,4|£1 LS2DWiZic)
) (st25etv.c ) NFC Dynamic Tag

—-.= Driver Smar
= = Br 5/B3F/5marTag s —~
@ Emﬂﬂag'gic'c ljzt@brief Reads the mens sensor data values

* @param None

E I-ﬂ Emarhgi-tmftn :/@Ietval None
[-Elﬂ SmarTaghFC.c

wold MEMS Sensors_ReadData (void)
[ :
E-] SFLEITEEF:EFFTEI /* Bhdd delay for Acc/Mag if the H/T and P sensors are not enabled. We need to delay at least 1/0DR */
if((!PRESSURE_IS_ENAELE) | (! (HUMIDITY IS ENABLE || TEMPERATURE_I5_ENABLE))) {

E Iﬂ Em.ﬂ.ﬂ-ﬂg.[ HAL Delay(100):

}

Eg |- i Driva I:SfﬂMEE if (SmarTagSenValues.LPS22HB id && PRESSURE_IS_ENABLE) {
= LP522HB Get_CneShot Measurament (&hspil):
L i

(¥ Drivers/STME2L0%¢_b

if (SmarTagSenvValues.HTS5221 id && (HUMIDITY_IS_ENABLE || TEMPERATURE_IS_ENABLE)) {

H' ﬁ EHE m.p }E;HT-DH AHM HT5221_Get_OmneShot_Measurament (&hspil)

- A L ¥

jlﬂ !'Eirfi.[p_!'hﬁ?..ﬂ}: if (SmarTagSenValues.LIS2DW12_id && ACCELEROMETER_IS ENABLE) {
=l |5 Example/User
#-{ ] console.c ’

if (SmarTagSenvValues.LP522HB_id && PRESSURE_IS_ENABLE) {

Frhe
SmarTagSenValues.LPS22HBCood = (LPS22HE Get_Pressure (shspil, &SmarTagSenvValues.LPS22HS_P_100xhPa)=—LPS22HS_OK) :
I_q-,] Tna- ﬂ: E //SMARTAG PRINTF ("Press =%d\r\n",SmarTagSenValues.LPS22HB P 100xhPa):

else {

b ; -
b m Mlm SmarTagSenValues.LPS22HBGood=0;
- —_ .IJ._ 1

& |’ki 'ﬂmﬂlm]m—ﬂl-[ if (SmarTagSenValues.HTS221_id & (HUMIDITY IS ENAELE || TEMPERATURE IS_ENABLE)) {

SmarTagSenValues.HI5221Good = (HTS5221_Get_Measurement (&hspil, &SmarTagSenValues.HTS5221_RH l0xpercent, &SmarTagSenValues.HTS5221_T_10xdegC)==HT3221_OK) ?
//SMARTAG PRINTF ("Hum =%d\r\n",SmarTagSenValues.HTS221 RH 10xpercent):

i :
5 y T

|+|| ; Tﬁﬂ yﬂ-EE.{ //SMBRTAG_PRINTF ("Tem =%d\r\n", SmarTagSenValues.HT5221_T_10xdegC) :

e

} else {
,I SmarTagSenValues . HIS5221Good=0;
}

life.augmented \

ey

SMARTAG PRINTF ("Read Sensor Data\r\n");

SmarTagSenValues.LIS2DW12Good = (LIS2DW12_Get_Axes (&hspill, SmarTagSenValues.LIS2DW12 XYZ mg) == 0):
/,fSMBRTRG_PRINTF ("Roo =3d 3d 3d\r\n",SmarTagSenvValues. LIS2DW12_XY¥Z_mg[0],SmarTagSenvValues.LIS2DW12_XYZ mg[l], SmarTagSenvValues.LIS2DW12_XYZ mg[2]):
} else {

SmarTagSenValues.LISZ2DW12Good=0;

-




NFC Reader Discovery Board




@ ST25R3911B NFC / RFID Reader

. . | 65
1.4W High Power reader solution
ST25R3911B Use cases
/ L 3 \  Ideal for Payment Applications
ot || S gz » Access Control, Gaming, eGovernment
T ode el I
N e h:ﬁ—-—m = I - Key features
ebox i l"_ | R B « NFC forum compatible (no passive target)
o L = i i
S| T F_ E el * 1.4W output power at 5V
oy ——— e = . Passes EMVco & PBOC certification without external power amplifier
] T e * Automatic Antenna Tuning
\ / * VHBR support up to 6.8Mb/s
» -40°C to 125°C temperature range
‘ QFNG2 * Key benefits
. » Low power operation & standby
L}_t,:' Water » Works in challenging environment

* Enhanced fast transfer rate for Passport
+ Easy-to-use evaluation / development kits

"I » Reference designs, application notes

life.augmented



Output power & sensitivity =

 Higher output power

« The ST25R3911B includes low impedance drivers
capable of generating >1 W of output power

Longer read range

« EMVco certification easily possible without
external boosters

» “Slave” devices like interface tags are able to | | |
harvest far more energy for batteryless devices

« The ST25R3911B is able to operate in metal
encapsulation like doorlocks 10x more sensitivity

* Higher sensitivity

« The ST25R3911B has a 10x higher sensitivity
than any competitor.

Lys
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Automatic Antenna Tuning

* Range & Field strength Higher Range

- AAT increases the range of an HF reader in bad ~ N"ough AAT
environmental conditions and sustains
maximum output power to the field with best @
efficiency

« Compensates for environment

« Automatic antenna tuning analyses the phase
shift of the antenna and retunes automatically

» Reduces production cost

« The antenna can be tuned with an automatic
procedure during production to fine adjust the
design to different housings.

Multiple Tag placement
Multiple tags in the field can be
compensated to transfer a maximum of

‘YI power for each.

life.augmented



Low Power Wake-up mm

* Internal wakeup circuitry

* The ST25R3911B includes a fully
programmable wake-up scheme. All
relevant parameters like cycle time &
sensitivity can be programmed.

wul
o

\ —4—capacitive wakeup
*\ -#-inductive wakeup

F Y
w

* No MCU required to run the wake-up

S
o

A

» Capacitive & Inductive wakeup can be
combined for sophisticated wake-up scripts

k10 b
nn o wun

« Capactive wake-up

+ ST25R3911B can detect capacitive
changes. E.g. the approach of a hand

& cgrrent in
—

age
e o
//

Avera

o wv

0 200 400 600 800 1000

* Inductive wake-up Refresh time in ms

» The inductive wakeup is dedicated to detect

approaching cards onl
",7 PP d y

life.augmented






Discovery System Block Diagram

e 'I

Digilal power RF power I Differential

supply supply I lines

- Matching
o Antenna
SPI/12C circuit .
Reader

IC

I Analog RF part
L . e g >




Lys
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Capacitive wake-up sensor
(ST25R3911 feaiure)

LDO

USB connection
to PC

ST LINK

programming

connector

Status LEDs

Discovery Board

NFC SPI interface Capacitors for AAT RX
antenna (ST25R3911B feature)

attenuation

TX—transmiting  Power supply Reader IC Matching

A—NFCA caps (ST25R3911B) EMC filter circuit
B—NFCB

F—NFCF
V-NFCV
AP2P
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Take a good look at the sensor tag

STM32L031K6U6

ARM Cortex-MO0+ 32bit Microcontroller

ST25DV64K-JFR6D3
64Kbit dynamic NFC/RFID tag

life.augmented

# § wa) LEDL
K % o) LED2® T2
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.
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S ™ s
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s =pa~ R11 A& A
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5 mnf emy owy ey dR

'] -
ey 0« TIPS

™ LS NS
(8]

STLQO15M18R

Low dropout linear regulator

LIS2DW12

Ultra-low power 3-axis digital
Accelerometer

LPS22HB

Low-power digital sensor for
ambient Pressure

HTS221

Capacitive digital sensor for Relative
Humidity and Temperature

Near Field
A Communication

ﬁ Low-Power
MCU
Q Sensors
-




SmartTag Block Diagram

STLQO1S
‘oitage Reg,

LIS2DW12
Abcelerometer
NFC Harvester out
X o STM32L0
H e Corec D+ - s
w
0
&
; w ] 1
.- T o > HTS221
=|| NFC ] ST25DV o — RH and Tamp,
“+| | antenna STe=ih | | GPOsignal RFachvitytoMCU | ‘ e
- LPO low power down from MOU o .
. IRQ from serisors to wake-up MCL
12¢ SPI

life.augmented
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R10 (MEMS power gating) and R11 (always-on MEMS) are mutually exclusive.

Table 1. Solder bridge details for power Path configuration

Solder bridge Power source Power sink
R11 (enables always-on MEMS) VDD (OUT of STLQ015) VDD_MEMS
R10 (enables MEMS power gating) VDD_SENS (PB8 of STM32L0) VDD_MEMS




Battery-less Mode

* No battery needed.
* The entire sensor tag is powered by NFC Reader RF field.
* One can perform ONE-SHOT mode

- VDD_EEFROM




Battery Mode

« Synchronous sampling and logging at interval that is controlled by the MCU
Real Time Clock

« Asynchronous sampling and logging when an event detection login
embedded in MEMs sensors

» Only accelerometer and ambient pressure sensor can wake-up the
microcontroller.

i

i
=
2
[u}
s




Arbitration and Timing(l12C and RF)

MCU communicates with ST25DV via 12C
NFC Reader communicates with ST25DV via RF
Communication is First Come First Serve

When RF transaction is in progress, 12C commands are Nack (no
acknowledgement)

When [2C communication is in progress, any RF request receives no-
response code of OxFh



Using ST25DV GPO for arbitration

w | ManageGPO jal | ST250V w | ManageGPO 11 || STISDV
RF_USER 2] [ Q MR answer E A xonooaah E 1R answer ﬁ
GPO l ‘ManageGPO' cmd must be sucessful |
« | ManageGPO " % il 5 " ‘ManageGPO’ cmd must be sucessTul
RF_INTERRUPT %] twooas | 2 | answer |2
] IT_TIME —
IF ST250V answers (nat in guiet sate), or
w| AnyVCD | Wi/t | STI5DV 5 addressed request not for this VICC
RF_ACTIVITY R| request | 8| answer |2
GPO ] —
Facld [ -| Only if 5T250V B powered through VOC
FIELD DETECT '_/
& T TiM | TTTME
Write MB Msg' and Read MB Msg’ cmds must
w | Write/Read 1 w | STISDV
RE_PUT_MSG 2 “swe |2 "E| rewer |2 be sucessful
RF_GET_MSG
- GET_| a0 WUME | —
Any Write Write cmd must be sucessful
EEPROM
&7 - e

lite.augmented



ST25DV GPO Power Block mm

In this configuration, a RF field detection will wakeup the MCU.

Vce (100nA
leakage)



ST125DV LPD

In this configuration, MCU puts the ST25DV in low-power mode
consuming less than 1uA by driving the LPD pin HIGH.

1.8V 10 5.5V



How is data being stored?
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NFC specification
- Upper layer SW

ISO standards
->HW/SW protocol
213.56 MHz

NFC Forum
Type 2 and Type 4

1SO14443
Type A and Type B

« Short Range »
106kbps

NFC and RFID

NFC Forum
Type 5 *

\
e e e e = =

1ISO15693

« Long Range »
26kbps

- o = = ——



What is a NDEF record?

« Contain the User data.
* The NFC forum defines the format of the NDEF record.

» Different kinds of NDEF records :
« URL
» Text
« SMS
» Wi-Fi pairing
Bluetooth pairing
Smart poster....

- for detailed Info for NDEF record structure, please refer to the Technical Specifications of the NFC Forum! @

Lys
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Sensor data stored as NDEF message

Area Block Data ASCII

ST25DVxx

Ve D

4 bytes Capability
Container

v

o
o
o
o
o
>

NDEF Message
Record 1
Record 2
Record n

Beyond NDEF
Information

J (optional)

Ox:FFFh

Ininin
U UL

\ 64kbit device /

‘, I + NDEF NFC Data Exchange Format

life.augmented




ST25DV Memory mm

ST25DV memory organization

* Memory organization

Lys

lite.augmented

« User memory ST TEm ____°

» 4Kbits/16Kbits/64Kbits EEPROM
» 4 configurable areas
» Areas protectable by passwords
« System configuration
« EEPROM
 Static registers, define behavior at boot
» Device identifiers and passwords
» Protected by password
» Dynamic configuration
« Dynamic registers
» Status and temporary configuration
» Fast transfer mode buffer

* Message exchange between 12C and RF
« 256 Bytes mailbox buffer

Always readable

Area 2

Area 3

Area 4

Dynamic registers

Fast Transfer Mode
256 Bytes buffer

Static configuration registers
Device information
UID, AFI, DSFID
Passwords

User memory
(EEPROM up to 64-Kbits)
Password protected

Dynamic configuration
and activity status

Fast Transfer Mode mailbox

System configuration
(EEPROM)
Password protected



gmented

Sensor data structure

Each event requires 8 bytes
O 4 bytes are time stamp
O 4 bytes are sensor data
When orientation is also logged, 12 bytes are required vs. 8 bytes

When memory is full, last sample pointer will be at the beginning of data



Tag configuration data and addresses

Value Byte Addr Add AddI12C AddRF |Note
SmarTag SW Versions RecordVersion ] 0 0
Major FW Version 1 1 0
Minor 2 2 0
Patch 3 3 0
SmarTag Conf Samplerate (Low) 4 4 1
Sample rate (High) 5 5 1
Log Mode 6 6 1 0x0 Inactive 0x1 Sampling Log 0x3 Sampling with Ths 0x4 Save next Sample
Sensor Enable Flags 7 7 1 0x01 Temp 0x02 Hum 0x04 Press 0x08 Acc 0x10 6DOrientation
TimeStamp 8 8 2 Year =(((TimeStamp =>26)) & 0x1F); Minutes =(((TimeStamp >> 6)) & 0x3F);
9 9 2 Date =({(TimeStamp >>21)) & 0x1F); Seconds=(((TimeStamp )} & 0x3F);
10 A 2 Month =(((TimeStamp == 17)) & 0x0F);
11 B 2 Hours =({[TimeStamp >=12)) & Ox1F);
Thresholds T Max 12 C 3
Used for Log Mode==0x3 TMin 13 D 3
H Max 14 E 3
H Min 15 F 3
Pmax(12) 16 1 4
Pmin(12) 17 u 4
18 12 4
AccMax(8bit) 19 13 4

Lys
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Tag configuration data and addresses mm

Value Byte Addr Add Add12C Add RF
ADDR COMMAMND REPLY Read New Conf 20 14 5 Read Mew Configuration and new RTC value setted by App
Single Shot Ready 21 15 5 Written Sigle shot result by SmarTag
RFU 22 16 =
RFU 23 17 5
MAX_T_32BITDATATIME_ADDR 24 18 6 TimeStamp =0<<31; TimeStamp | = ({{uint32_t) (Hours }) <<12);
25 19 6 TimeStamp |=(({{uint32_t) (Year &0x1F)] TimeStamp |=({{uint32_t) (Minutes }) << 6);
26 1A 6 TimeStamp |={{{uint32_t) (Date )} << TimeStamp |={{{uint32_t) (Seconds }} };
27 1B 6 TimeStamp |=({({uint32_t) (Month )} <<17);

Lys
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Tag configuration data and addresses mm

Value Byte Addr Add Add12C Add RF
MIN_T_32BITDATATIME_ADDR 28 1C 7
29 1D 7
30 1E 7
31 1F 7
MAX_H_32BITDATATIME_ADDR 32 20 8
33 21 8
MIN_P_32BITDATATIME_ADDR 45 30 C
34 22 8 - = =
43 31 C
35 23 8
MIN_H_32BITDATATIME_ADDR 36 24 9 >0 32 ¢
== = 51 33 C
37 25 9
MAX _Acc 32BITDATATIME_ADDR 52 34 D
38 26 9 - = =
53 35 D
39 27 9
Max&Min for Tand H Max T 40 28 A > 3 P
ax&Min for T an ax 55 37 D
MinT a1 29 A .
Max&Min for P and Max Acc 56 38 E
MaxH 42 2 A Pmax(12)
. B 57 39 E
MinH 43 2B A Pmin(12})
MAX P 32BITDATATIME_ADDR 44 2C B 28 A ¢
== = AccMax(8bit) 59 3B E
45 2D B
46 2E B
a7 2F B
MIN_P_32BITDATATIME_ADDR 48 30 C
49 31 C
50 32 C
51 33 C

Lys
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Tag configuration data and addresses mm

Value Byte Addr Add Add12C Add RF
DataLog (TimesTamp 4 bytes + Values 4 bytes) TimeStampl a4 40 10 TimeStamp = Sync/Async <<31; TimeStamp |=({(uint32_t) (Hours )} <<12);
(1015 Possible values without Header NDEF) 85 11 10 TimeStamp |=({(uint32_t) (Year &0x1F)) TimeStamp |=({(uint32_t) (Minutes )} << 6);
66 42 10 TimeStamp |=({(uint32_t) (Date }) << TimeStamp |=({{uint32_t) (Seconds )} );
67 43 10 TimeStamp |={({uint32_t) (Month )} <<17);
Valuesl 68 44 11 For Sync Event:
69 45 11 For Values from MSB to LSB
70 46 11 Press 12 bits, Temp 7Bits, Hum 7Bits, Acc 6Bits
71 a7 1 |
TimeStamp2 72 48 12
73 49 12
74 an 12
75 4B 12
Values2 76 4ac 13 For Async Event:
First 3 bits: Orientation type: Mext 6 bits: Acc max for WakeUp event
#define ORIENTATION_UNDEF 0x00 Mext 6 bits: Type of event:
#define ORIENTATIOM_RIGHT 0x01 #define ACC_WAKEUP 0x01
#idefine ORIENTATION_TOP 0x02 #idefine ACC_6D_ORIENTATION 0x02
#idefine ORIENTATION_LEFT 0x03 #idefine ACC_SINGLE_TAP 0x04
#define ORIENTATION_BOTTOM 0x04  #define ACC_DOUBLE_TAP 0x08
#define ORIENTATION_UP  0x05 #define ACC_FREE_FALL 0x10
77 aD 13 #define ORIENTATION_DOWN 0x06 #define ACC_TILT 0x20

Lys
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Downloading Firmware

‘ ’I life.augmented



[ |2 SmarTagl.bin

Downloading Binary

= STM3ZCUbsFunchanPack_SMARTAGL V1.1.0 ~ Projects = STM3ZL053RS-Aludles ~ Examples ~ SmarTagl ~

. Bmary

T EWARN

| MDK-ARM
k Src

L SW4asTM32
|- readme.bet

5/30/2018 10:43 AM File folder
5/30/2018 10:43 AM  File folder
5/30/2018 10:43 AM File folder
5/30/2018.10:43 AM  File folder
|5/30/2018 10:434M  File folder
§/30/2018 10:43 AM  File foider
5/25/20133:51 AM Text Document

- STM32CubsFunCtionPack_SMARTAGL V1.1.0 - Projects ~ STEVAL-SMARTAGL ~ Examples - SmarTagl -

New folder STEVAL-SMARTAG1
. Binary 5/30/201510:43 M File folder
4. EWARM &5/4/2018 3:25 PM File folder
| Tnc 5/30/2013 10:43 M File folder
| MDK-8RM £/4/2018 4:53PM File folder
Sre 5/30/201510:43 M File folder
| sWaETMIZ 5/30/2018 10:43AM  File folder
| readme, et 5252018 3:52 AM Text Document



Remove both
jumpers on CN2
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3 — BLACK (GND)
2 — GREEN (SWCLK)
1 - RED (VDD)
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CR2032 battery

NFCSensorTAG must be powered
to be able to flash and debug

Fri CN2 USB
Y/ Remove jumpers to be able Connect to PC to be able to

life.augmented to flash and debug flash and debug



Binary Drag and Drop mm

:! ey + STM32CubeFunctionPack_SMARTAG1_V1.1.0 - Projects = STEVAL-SMARTAG1 ~ Examples ~ SmarTagl ~ Binary
i =k [C :I New folder
— F:Eﬂ'l'ﬂ"-l'm :P'ﬂ: -l.‘:l: } MName Date modified Type Size
5_D E:I I:aﬁ EI] 12| SmarTagl.bin 5/25/2018 3:45 AM BIM File 25KB
g

Note: The name of the drive
node does not matter. You can
use the STLINK part from any
STM32 Nucleo board




i
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Using STM32 ST-LINK Utility

=100x]

Fle Edt View Target STAINK Externalloader Help

Sl 8leo| Bl

|| Device
Device ID
‘ ?.Euluonﬂ]
- - — — Flash size

Device Memory  File : SmarTagLbin |
[EmarTag1 birl, File sze: 29640 Bytes

| Address 0 |4 8 € | ascr EI
OX0000D000 20000800 |0BO0OODS  |OS00FESS  0800ZARS B.. O...Uz..0%..

(%00000010 00000000 00000000 00000000 00000O00  Lo.Liiillolil

0x00000020 00000000 | 00DOOODD | 00000000 | OBO0S64E ......e..0. DV

(x00000030 0000000 O0DOO000  0BOOHICI  (0800S3CE ... AAL LAY,

0x10000040 0SD0OCE7  |DSODOOEF (08004330  |0SOOOOE? |

(00060050 08000057 08000831 08000838 0AO0DOE7

000000060 000000a \DS000GE7 | DSOOOGE7  OSODOGEY

OXTOOO0GTD 0800007  |0800O0E7 00000000 0BO0O0E7

Ox00000080 00000000 00000000 00000000 (00000000

(%00000090 DB0000E7 00000000 (0BOO0OE7 | OBOODDEZ ¢ : i =
: B s xR 3
16159145 : [SmarTagliin] apenad successfully,

16:59:45 : [SmarTagl.bin] dhecksum : 0x00215392

| Eore Shate e Mesory, Gl Seletad

https://www.st.com/en/development-tools/stsw-link004.html




Connecting to ST-LINK uum

Eﬁuwlmﬂwmuﬁp &E&M?ﬂg&ﬁmmﬂww
s Device STM32L03x 32
E Deviee 1D mﬁ#]umauuuauu jﬁze| o0 Dﬁﬁw-]nms j 230 L 223
jll 225 35 Remon 10 =5 o= =k = - RevisionID | Unknowin

I™ Livelindate

T8 le
wo00e0o  |osoooons  [osonaess | osonaag
|ooonoooD |o00000o0 00000000 | 00000000

e P e et 0000DO0D  |0O0O0O0D | 0O0DODO0 | OBODSE4F i
0000002 m*‘m“ [EmarTag L bin} ov. .
oho000003 L = nanasecs. | loooopoon  |oeoo4icy | oeDosacs -
- - Oplice Bries... CTRL4D & - | 0B0000E7 |030n4330 |oaonoua L

|02000831  |0B0DDE3E | DBODOOEY i

ONao0ogsn  MOUCome. SIO00ET g i I I | &
o = | — 080000E?  |0BOODE?  |oBOOcDE? -
0000050 st Mode... 030900 : :4 e |osonooe7  [ooooonoe | osonoos7
(Rt s— ” -Satings. . E:::EE: + ) N = 00000800 | ba0oo000 | Dooo0000 | bongoBoo [ e

030007 [0D000DOD | 0BODOCE7 | 08000057

Dctnnoten 03000067  (0DGOUDO0  G0DOOEF  DSOODOET g..... . ol
'1.| I )I
15225 ¢ [ Teg Lbn] coermed seciessfiily,

1522 55 ¢ [Semav T Lbn] aissckman ¢ (00215352

00000000 |0BOOOCE7  |0ODO0O0D | 0OOO0000
| nannanE7 | nannnarF? (v |anfoanne

156 : [SmarTag 1.bin] opened auccessfully. -
: [SmarTag1.bin] chedeum : 0x00215392 |
: STLINK SN = D6 FOFF505150807557012453
+ STALINK Firmivare version @ V2128M 17
+ Connected via SWO.
+ SWD Frequercy = 4,0 MHz.
+ Connection mode ¢ Connect Under Resst,
: Debug in Low Power mode enabled,
449 ¢ De\mz D.OHE

i

| Dacpnnectes [pevica 1 —— o= Ry G e

Lys
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; Lo
ﬂ = o
“Memory deplay B L & D STHIA (3w T
T & = Devee i | Dadzd
1By
) r -
=
+EEmarTng . br] opened sucorsfuily
= [SmaiTag 1. bu] chedkum « (215352
SST-LING 2 | OETOFF 303 15087580 12453
£ ET-LIMK Frmmiree weeen @ F2IEM 0T
& Comnecies via S0
£ SN0 Fregunmcy' = 4,0 s,
= Comnection s @ Conrect Unoe Reset,
| pevcdIDAE fem LIy

tart Programming mm

| Deyice | STM32L03x 33
DeviceID | Ox425.
Revision 1D |

00000000

Fladese

£0030000

mann 1213
030050C3

00000000

ek Sl

program target.

08DRSDET [
00000000

020050ED -;ﬂhyu_
00000000 ’»

ing—
¥ Fleset alter programming

T ETTe S Ty

15: 24:43 ¢ Connection mode + Cor|

15 Debug m Low Power mdie Sracre,
18:24:49 ¢ Device 1D:0%425

15:24:48 : Device flash Size : 32KBytes
15:24:48 : Device family :STM320.03% 32k
15:30:21 = [SmarTag L.bin] opened successully,
15:30:21 ; [SmarTagl.bin] chedsum ; Ox00Z0459C
15:30:45 : [SmarTag Lbin] apened successfully.
15:30:45 : [SmarTag 1.bin] checksum « 0x0020454C

i S S ]
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Let’s get to the Hands-On Section




LAB Preparation

* For the workshop ST will provide

ST USB Key _
(o [] with presentation of the Micro USB Cable

workshop

ST25R3911B Discovery Kit CR2032 Battery

NFC Sensor Tag Evaluation Board




Installation of ST25PC Software

 Locate the executable en.ST25PC-NFC.exe in the flash drive.

« Click and install it. In some computers, the installation might need internet
access to download certain Microsoft Visual C++ Redistributable (x86)

« Say “yes” to driver install.

gmented



Install the battery

SWD connector
To ST-Link/V2

U B A B B B
WU N
: »

o) nn
N - (1
‘.,..\ ) - A

FAB-9 (B1 94V-@ @518

18300/ 40

Na

Battery holder
"I CRy2032

life.augmented

Important Note:

Load your coin
cell battery with
+ facing out.




Check if battery and tag are good!

After 8 seconds, LED1 should blink
every 5 seconds

» ® wa)LEDL _
y W wou) LED2 D T2
g Ph M ACe
=2 r

us

1 R7 -

LoE MMA C2

—

5 Jiu13
mol o2

FOR EVUALUATION PURPOSES ONLY

Lys
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Connect your reader

WODIS MMM

Lys
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Tag Placement while reading

Important Note:

You can place the tag
on top or under the
ST25R3911B ONLY if
there is insulation
between them.

Or you will risk shorting
out the components!

o7

lite.augmented



Now run your ST25PC-NFC Application

File Reader Tags Demos Help

Make sure that the
software reports that
the reader is
connected as seen
here

!

‘ , l READER: ST25R3911B-DISCO CONNECTED

lite.augmented



First, scan for the;gag o

&l sTasecurC

Reader Tags Demos Help

ype UID

No tag detected

Select Inventory Protocols:
ISO15693/NFC Types

15014443-A/NFC Type2 & Type4A
| ] 15014443-B/NFC Type4s

Continuous Scan

Lys
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READER: 5T25R3911B-DISCO CONNECTED



Correct LED patterns on the
ST25R3911B

HGZ1S/ OIS MMM

> /4

life.augmented



View tag UID, memory size and more

={alx|

& sTaspcnrc
File Reader Tags Demos

Type UID uID E00227000444B78F
— Product Name ST25DVE4K-]

Type NFC type5 - ISO/IEC 15693
Manufacturer STMicroelectronics
Memory size 2048 blocks (65536 bits)
IC Reference 0x26
Block size 4 bytes
DSFID ox 00 | []Llock
AF1 o 00 | []Lock
Command list D03F3FFF

Select Inventory Protocols:
1S015603/NFC Types
15014443-A/NFC Type2 & Typed4A
[ ] 15014443-8/NFC Typess

. 15014443-B/SRi/ST25TB

Scan Once

Continuous Scan

' ’ READER: ST25R3911B-DISCO CONNECTED

life.augmented



Running the sensor tag demo

151l

File Reader Tags 'Demos Help

uID ST25DV-R2C » ST25DV-DISCOVERY +
ST25DV-PWM + STEVAL-SMARTAGL

| ConnectWave

Select Inventory Protocols:
1S015693/NFC Types
15014443-A/NFC Type2 & TypedA
[ ] 1s014443-B/NFC Typess

[ 15014443-B/5Ri/sT25TR

Coentinuous Scan

esenf| 2 [ @ & B ES |tk >3 5 G . szazem
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Sensor default configuration

_l&lx

File Reader Tags Demos Help

- EQODZ7000444573F

CONFIGURATION
Sampling options
Sampling interval(s) : 5 sec Firmware version :
D log only out of range [min,max] and accelerometer events Note : change of settings will erase saved samples

D Force logging of one sample

Sensors to monitar

Temperature D Enable
Select Inventory Protocols:
I1SO15693/NFC Types

15014443-A/NFC Type2 & TypedA
|| 15014443-8/NFC TypesB
[ 1s014443-8/sRi/ST25TB Prossre. [l Enable Aoceleration [ Enable

U -
S~—” \\

Humidity [l Enable

READ CONFIGURATION UPDATE CONFIGURATION

) /4
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88 sTasPC-NFC

Setting new configuration

—la1x]

File Reader Tags Demos Help

Type UID

- EO2ZT000444576F

Select Inventory Protocols:

7] 15015693/NFC Types
15014443-A/NFC Type2 & TypedA
|| 15014443 B/NFC Typeds

[ 1s014443-8/5ri/ST25TB

Scan Once
Continuous Sean

NFCSensorTAG demo x

1. Select a NFCSensorTAG :

CONFIGURATION
Sampling options
Sampling interva sec Firmware version :
D tog only out of range [min,max] and accelerometer events Note : change of settings will erase saved samples
D Force logging of one sample
Sensors to menitor
Temperature M Enable Humidity E‘ Enable
Pressure [¥] Enable Acceleration Enable

UPDATE CONHGURATION

READER: ST25R3911B-DISCO CONNECTED



Check if your successful!

« Remove the tag from the reader

RF field
- 5 E:t?ém i « LED1 now should blink every 1
e | seconds

us

1 R7 -

LoE MMA C2

—

o ju13
mol o2

FOR EVUALUATION PURPOSES ONLY

Lys

life.augmented



‘ ’I life.augmented




HTS221
Relative Humidity and

a0 Temperature
Temperature combo
‘\_’_,_r—v_hr"\_
25
|
eSS
5
HLGA-6L
-5 (2.0 x 2.0 x 0.9mm)
0 25 50 75 100 125 150 175
SHOW DETA... .
Humidi Humidity
100 umidity + Range: 0%RH : 100%RH
80 * Accuracy: £3.5%RH
T 60 Temperature
S 40 -+ Range: -40°C : +125°C
20 » Accuracy: £ 0.5°C, from 15°C to +40°C
0 Advantages
SHOW DETAILS

» High Accuracy
« Low power consumption 2 pA

‘, I » Extended operative supply voltage

life.augmented



Changing the humidity and temperature

* Blowing on the sensor will increase the humidity at point of
measurement.

« Put the sensor tag into the bag and inflating with your breath will
put it in a high humidity environment.

» Please don’t put water on the tag because it will short out the
circuit.

« Warm your hand up against a cup of coffee and keep the tag in
your hand to log higher temperature



1,150

1,100
5 1,070
? 1,040
1,010
980

950

Lys
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Pressure
AM_M A_A 1009.9 mbar
PR b
A .‘_ H
SHOW DETA...
ST Austin, TX

Elevation 886 feet

Sensor Expo 2018 San Jose
Elevation 95 feet

LPS22HB

Pressure
Barometer/Altimeter
Sensor

Holes @ 20pum diameter

Full
molded
package

Silicon
cap

Pressure
+ Range 260-1260 hPa
» Relative accuracy of pressure measurement:

< 10 pbar
6cm resolution



Changing the pressure

« Change pressure by inflating the Ziploc bag

* Close the Ziploc bag and lightly press on the “air bag”.
Try not to rupture the bag. Each time you do this you will
Increase the pressure.



- LIS2DW12

3-axis
Accelerometer

16,000 Acceleration
12,000
% 9,000 Package
6,000 >
3,000 ﬁl .
0 2x2x0.7 mm

SHOW DETAILS

Accelerometer

« 12/+4/+8/+16 g selectable Full Scales

» Noise/accuracy level from 12 to 14bit resolution
» Low current consumption

380nA LP Mode and 40nA Standby

Lys
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Shock and Impact

Register the following action and make note of it.
Drop onto a carpeted floor
A tap of your finger against the body of the tag

Please don’t throw the sensor tag against a hard surface
as components might come loose.



Let’s view your data!
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Show detalls

File Reader Tags Demos Help

HALSensofTAG demo Bl=iE
1. Select a NFCSensorTAG :
@ Lyr
SENSOR DATA
0 Temperature 1150 Pressure
! i
| P W =
557 1,100 —|
1 w 1,070 -
¥ | I i
5 £ 1,040 | A
5 1,010 - |
1 1
5L 980 = NN
0 25 50 75 100 125 150 175 950 L
SHOW DETA... SHOW DETA...
- Humidity 16,000 Acceleration
1
80 12,000 —|
£ 60— 9,000 |
£ |
40— 6,000 |
20 3,000 | 'I
! | v A AnAA
0— 0—
SHOW DETAILS SHOW DETAILS

EENEN KN EER

Lys
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READER: 1 B-DES €TE



Show Details Panel s

lElx]

i 5T5PCFC

File Reader Tags Demos Help

MFCSensorTAG demo

1. Select a NFCSensorTAG :

i

~

SENSOR DATA

Pressure

Temperature

19/Xinf2018 1310153

45 584 1932018 12:01:5
37 235 19/2unf2018 11:01:55
:‘;J 15 | 48 1614 19/3un/2018 12:01:!
3 5 25 16/2in/2018 11:012
5 | Q 1075 15/Bin/2018 11:01:58
-5 18 ar p L ool anpe e e I
0 10 20 30 40 50 60 70 80 90 100 110 120
SHOW DETA... SHOW GRAPH
00— Humidity 16,000 — Acceleration
80 12,000—
z 60 9,000 |
& | !
40| 6,000 |
20— 3000 A
9—= 0
SHOW DETAILS SHOW DETAILS

READ SENS

HENEN[ ENEN B

Lys
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My sample data

=[8] X

File Reader Tags Demos Help

NFCSensorTAG dema
1. Select a NFCSensorTAG :
SENSOR DATA
& Temperature o Pressure
25 LSS~ 1,100
< 5 1070
15 2 1,040
5 1,010
5 980
0 10 20 30 40 S50 60 70 80 950
SHOW DETA... SHOW DETA...
- it Acceleration
80 12,000
2 60 9,000
F a0 6,000
20— 3,000
| AA
o0— 0
SHOW DETAILS SHOW DETAILS
] [ > [WEl] + | s | 6| [ |

Lys
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Process of data logging on the tag in
Battery Assisted Mode

126

/* Receive one interrupt from Timer #*/

if((RFActivityStatus==FIELD FALLING) | (ForceStart==1)) {
if (ForceStart) {

RFActivityStatus=FIELD FALLING; J

ForceStarc=0;
}

if( (ReadSensorAndlLog & SYNC EVENT ) || . . ;
(ReadSensorAndLog & ASYNC _EVENT) ) { If RF field is detected, don’t
if (NFC5tatus == NFC_STATUS_OFF) {

PowezTORNEC () ; data log. Read in Progress

/* rise time required by VDD EEFRCM for NFC */
HAL Delay (200);
NFCStatus = NFC STATUS ON;

}

SmarTag LED GREEN On():

if (NFC_EEPRCM Data.LogMode == SMARTAG LOGMODE INACTIVE) {
/* Do Mothing */ TUI’n on LED1
goto SMARTAG SLEEF:

}

if (!NFC_EEPROM Data.EnableFlags) {
/* Do Mothing */
goto SMARTAG SLEEE;

}

/% beginning of RActive log */
if (ReadSensorAndLog & SYNC EVENT) {

/* Init SmarTag sensor */ J

if (NFC_EEPROM Data.LogMode != SMARTAG LOGMODE ACTIVE THS) {

Init3marTagSensor () ; Begin the logging process and

! I subsequently writing to the
‘,I memory

life.augmented




Setting min-max in Temp and Humidity

1, Selecta NFCSensorTAG | @
Lyy

{4

o]

CONFIGURATION

Sampling options

_— | | _
gling irmervalls) : 1 ser Firmware version : 1.0.2

o

Q enly-out of range [min,max] and acceleremeteravents Note : change of settings will erase saved samples

rorce logging of orie samgle

Sensors to monitor

Tempersturs (M| Enable Hurmidity B et

f Min 5 ‘ Wi (%RH)
| 20 | | a0

Pressure . Erabie Acceleration - Enaple

Mirs (miBar) tax (viBar) %“ Bk
- N |

|00 | | 1100 | tued

(-

. Orientation Everts
. Wake Up Events:

FIGURATION UPDATE CONFIGURATIO

m - ] e T B O I

life.augmented



ata Log only when min-max values

sl NECSensarTAG dema

1 Select a NFCSensorTAG

SENSOR DATA

Temperature Pressure
40— 1,150
2 M ~ 1.100
Yo x 1070
15 £ 1040
3 1,010
5 980—|
0 5 10 15 20 25 30 35 40 50—
SHOW DETAILS. SHOW DETAILS.
Humidity Acceleration
100—; 16,000
o] e ——— 12000
60—}
% | g 9000
40 6,000
20— 3,000
L P
= p—=
SHOW DETAILS SHOW DETAILS

READ SEN

‘YI lnl

lite.augmented




Data Log only when min-max values

A NECSensorTaG demo = EE

1 Sslecta NFCSensorTAG

SENSOR DATA

Index Temperature Date
e Pressure
26/Jun/Z018 16:49:23
i 1,150
1 26/Jun/2018 15.4%:24
3 25 26/1un/2018 164330 1.100
4 25 26/ unf2018 164332 + 1070
= 1,
5 25 26/Jun/Z018 16:42:33 % 1,049
g 25 26/Jun/2018 16:4%:34 1,010
26/Jun/Z018 164335 agD
as50
SHOW DETAILS
Humidity
T Acceleration
268/Jun/2018 16:409:23 16,000
15 26/Jun/2018 154924 |
3 26/Jun/2018 16:49:30 12,000
4 26/Jun/2018 164832 |
2 9 9,000
5 268/Jun/2018 16:49:33 =]
B 26/Jun/2018 16:48:34 6,000
26/Jun/2018 15:49:35 3,000
- T —
0
SHOW GRAPH SHOW DETAILS

Lys
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Event Driven Logging

File Reader Tags Demos Help

i S —Ioix|
1. Select a NFCSensorTAG :
@ Lyr
CONFIGURATION
Sampling options
Sampling interval(s) | 1 ‘ sec Firmware version : 1.0.2
ot chonge of stings il efos soved sames When accelerometer detects

. log only out of range [min,max] and accelerometer events

orientation change, it logs the
data.

. Force logging of one sample

Sensors to monitor
Temperature [B| Enable Humidity ® Enable

f Min (ac)i Max (°C) Min (9%6RH) Max (JoRH)
e

Tw ] (=

Acceleration . Enable

Presstire . Enable
Min (mBar) Max (mBar) =3 Max (mG)
= Ceo || w0 N s ."”E“‘_“"” Fvents
i When accelerometer detects

D value above 4G (value set by
FW), it logs the data

UPDATE CONFIGURATION

ST
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etting threshold event for single sensor

well NFCSensorTAG demo

1. Select 3 MFCSensofTAG ;

CONFIGURATION

Sampling options

Sampling irtervalis) : 1 seC Firmware version ; 1.0.2
. log enly cut of range [min,max] and sccelercmister gvents Note : change of settings will erase saved samples

. Force logging of ona sample

Sensors to monitor

Ternparature . Enatle Humidity - Enable

A Min G & (50) ‘ i) (96RH) Wiax (9681
) | .
I 2% | | a0 ="

Accsleration . Enable

Ma (miBiar) = Ma ()
‘# | E—
W=

1024 Crientation Svents
1100 |

Pressiire

Wake Up Events

Lys

lite.augmented
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Setting threshold event for single

el NECSensorTAG demo.

1. Select a NFCSansarTAG

°C

HRH

10

Temperature

15

Humidity

20

&7

SENSOR DATA

Pressure
1,150

1,200 —|
1,070—!
1,040

1,010—]
980—=!
950—

mBar

25 30 35 40 45

SHOW DETALS

LA

HOW DETALLS

Acceleration

SHOW DETALS SHOW DETALLS

] ] o [HEl s ] s ] ]

Sensor




Setting threshold event for single sensor

w=j NFCSensarTAG demo. I—I@@ 1

f

1. Select & NFCSenserTAG ©

SENSOR EVENT DATA

Index Vibration Details

WP_RIGHT 26/1un/2018 1T:12:07

ToF 26/lun/Z018 17:13:11
O 26/ 1un/2018 17:14:54
TOP 26/Jun/Z018 17:14:55
TOP 26/)un/2018 1T:14:56

‘YI T a1 [ ]|

life.augmented
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NSOr

etting threshold event for single se

1 Seiact 3 NFCSen=arTAG

CONFIGURATION

Sampling options

Sampling Intarvalfs) 4 580 Firmware version : 1.0.2
. log-only out of range [minmax] and acceleromster events Note : change of settings will erase saved samples

. Foree logging of one sample

Sensors to manitor

Temperaturs - Engble Humidity . Erble
Mini (°€) Max (C) ‘ Wi (%RH Wiz (3RH)
el 8 | | 40 . 0
Prassure . Erahle Acceleration . Enatile
l, Min (maari Mas (mBar) _ﬁ sz 0%
\v,/ —— E=——— o= 1024 rientation Events
| 900 | 1100 |

- Wake UgEvents

- [CT7 e N I N B




Setting threshold event for single sensor

e

SENSOR EVENT DATA

Vibration

GRIENTATION 26/ un/2018 1T:20:45

1 1280 GRIEENTAHON 26/Jun(2018 37:30:47
2 1024 ORIENTATION 26/ lun/2018 17:20:48
3 1024 26/Jun/2018 17:20:40
4 1024 26/ un/2018 172051
£ a0z 26/Junf201837:20:52

Lys
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Setting threshold event for single sensor

CONFIGURATION

Sampling options
Sampling intervallz) 100 | ser Firmware version: 1.0.2
. log only aut of range [minmax] and accelerometar svents Note : change of settings will erase saved samples

- Ferce logging of ane'samiple

Sensors to monitor

Termparaturs . Enable Humidity Enalle

=1 Ners| nab
Bressure ‘ Enablz AoiEErEon ﬁ Enable

READ CONFIGURATION UPDATE CONFIGURATION

KYI [ EEEN NN Ean

lite.augmented




Viewing sensor extreme data

i 5T25PC-NFC ;I.E_Iicl
File' Reader Tags Demos Help

NFCSensorTAG demo =1 )
1. Select a NFCSensorTAG :
SENSOR EXTREME DATA
Temperature (°C) / Pressure (mBar) J,
~
Max 40 | 20/3n/2018 10:18:00 Max | 984 | 20/3un/2018 10:22:22
Min 25 | 20/3un/2018 10:16:39 Min | 983 | | 20/%un/2018 10:16:54
o . i
Humidity (%RH) ‘ Acceleration (mG) @
Max 9% | | 20/un/2018 10:17:08 Max 16126 | | 20/3un/2018 10:16:44
Min 4 | 20/3un/2018 10:18:03
‘ READ Si X EXTREM \
EEN Em | 5 | EXR

Lys

lite.augmented READER:



Exporting Sensor Data

(il ST25PC-ARC = 2‘

File Reader Tags D _lol =
1. Select a NFCSensorTAG ¢
@ &y
EXPORT NFCSensorTAG DATA
DIRECTQRY TO EXPORT CSV FILE E\
SELECT A DIRE
NFCSensorTAG_Export_2018-06-19_14-20-21.csv
El S N Bl EmB
,I READER: ST25R321

life.augmented . S




Using exported data

Sampling Interval;1;5econds

Temperature Enabled;Yes
Humidity Enabled;Yes
Pressure Enabled;Yes
Acceleration Enabled;Yes

Threshold;Min;Max
Temperature;24;25
Humidity;40;50
Pressure;900;1100
Acceleration;NaN;1024

D0 s OhoLn s L b | e

ol i e e =
[0 BT SR N R S R |

Data Log

Date;Temperature (°C);Humidity (%RH);Pressure (mBar);Acceleration (mG)
19/Jun/2018 14:17:01;30;52;974;768

19/Jun/2018 14:17:02;30;53;974;1024

19/Jun/2018 14:17:03;30;53;974;1024

19/Jun/2018 14:17:04;30;53;974;1024

19/Jun/2018 14:17:05;30;53;974;1024

19/1un/2018 14:17:06;30;53:974;1024

14-17-N7-2N52-974-1N74
MNFCSensorTAG_Export_2018-06-19_ | @

RS R N R
[ R s R ¥ R v« TR I ]

B

Lys
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Correct way to remove coin cell battery

2) Flip the battery
and take it out

Do not pull to
remove battery

1) Pull and hold the
metal holder



Remove the battery from your sensor tag
Set for single shot mode from the PC Application Tab #5
Put the tag in the plastic bag and put it right on top of the reader

If the placement is good, you will be able to read sensor data.




Single Shot Reading

i 5725PC- W C Y
File Reader Tags DY rroemseriacdeme =

1, Select a NFCSensorTAG :
@

¥F

SINGLE SHOT DATA

Temperature Pressure
e’

| 20 o 975 | imBar

Humidity Acceleration
=
s

| 88 | % 1024 | m6

‘ READ SINGLE SHOT DATA

EENEEEEEN [EEEER

<7 I

lite.augmented




Storing 1-shot data on the tag

S*% Hormal Starc */
HfcTypeS MDEFInitHeader();

J/* Init Enviromment Variables */ i
InitEnvVariables () :
/* Like default we will make the single shot =/ with an NDEF message

J.l'-#:-:‘##:-:‘##:-:‘##:-:‘##:-:‘##:-:‘##:-:‘#########################f

header

f* Imit SmarTag sensor */
InitSmarTagSensor () ;

MEMS Sensors_ReadDatal():

f/* De-Init SmarTag sensor */
DeInitSmarTagSensor()

SenzorDataToCompactData () :

[ : L We compact the sensor data
CnelShotWrite () !

=

o

We store the data in the tag

Lys
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Tag Placement for Optimal EH

6.A/m
10A/ 10A/m
>
230 mm 7 >
48 %

Good mm 34
Better mm
Best

7A/m 7 A/m

e




Optimized Architecture for Battery-less
Application
« Don’t need large EEPROM memory

« Use ST25DV 256bytes buffer (mail box)
 No issue with EEPROM endurance

146



Smartphone APK

ST NFC Sensor

' = n 3 GETITON
’ L Google Play

Wit the ST NFC Sensor 3
s A1 firs

ol Verizon = 5:49 PM =R
{ search

= " ST NFC Sensor

JILINP  STMICROELECTRONICS ING
® —

| f\ Q |:> £ Download on the &y €2 @
IJJD ' App Store s
What's New Version History

r; Version 1.0.3 3w ago

- Improved support with FP-SNS-SMARTAG1
v1.1.0 firmware

life.augmented - Bug fixing



Android App

-II Continuous Log e
[ P
Out of Thresholds ||- g

H  Event Logging

G 3 st smaimie o

. .
life.augmented



IOS support of NFC tag reader mode

* A new core NFC function of Apple iOS11 adds support for NFC tag reading
to iPhone7 and iPhone7 Plus as well as the new iPhone8 and 8 Plus and

IPhoneX
* i0OS11 use cases m
» Read tags of types 1 through 5 with NDEF (*)
* Need iOS application (not «native» as Android) NFC

* Download the NFC Sensor Tag App on iTunes

gmented (*) NDEF: NFC Data Exchange Format



Lys
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Wl AT&T =

1:27 PM

Read NFC tag

4’

~rt

About

7 @ 3 90% )

ull Verizon &

Ready to Scan

You can scan NFC-tags by holding

them behind the top of your iPhone.

Cancel

IPhone App

Wl AT&T = 1:30 PM

{ Back

Sensor Data

Acceleration (mg)

15000

7 @ 3 90% )

Save

Details

12000

8000

6000

3000

A

Temperature (°C)

L

Details

~ O

Data Extremes

<

Settings




Iphone Capability

« iOS 11 is currently does not allow writing NDEF message. Only reading
« Cannot change default configuration of the sensor tag (e.g. logging time
interval and thresholds)

gmented



Using more powerful NFC readers

Reader S=ttmys ol xi

LR1002 reader settings

|Qutput Power @ \\ats
1 3

Read multiple tags and N -
‘1[ read them further away. — A



ST NFC Sensor to Cloud

‘ ’I life.augmented



What do you need

Android 6.0.1 or greater
Tablet/Phone

UmM2427
L£y7 ..o

User manual

How to use the ST NFC Sensor TAG evaluation board

ST NFC Sensor V1.1.0

STEVAL-SMARTAGT

CR2032 Battery

UM2427: How to use the ST NFC
Sensor TAG evaluation board

E NFC_Cloud Demo1.zip

life.augmented



NFC_Cloud_Demo1.zip

5/ dd2c319f30-certificate. pem.crt
MFC_Cloud_Demol.zip D did2c319F30-private.pem.key
Bt L] de2c315130-publc pemkey
. [ifTaG SeTUP.oa
) TAG SETUP.tx¢t - Notepad - O s
File Edit Format View Help
tloud Service: ANWS ~

AWS ToT endpoint: a3t9fjxdhfxdlz-ats.iot.us-west-2.amazonaws.com
Client ID: NFC Cloud Demol

Certificate: The device certificate file

Private key: The device private key file

m Copy the extracted folder in a known location on
esngmantad the Android Tablet (you'll need this later)




1@ P04

Open ST NFC Sensor

) @ -
- Ll 1>

ST MCU Finder ST BLE Sensor ST NFC Sensor Most Used

Ly,

fe.augmented
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Bl MNexus7

— B 00D 68 B0

[ ] ER-A AR

ST NFC Sensor EXPORTDATA &

Sampling options

Sampling intecoal (o)

7] Log only out of range [min, max] and accelerometer events

[ Force logging of one sample

Mote: change of settings will erase saved data © Whlle On Settlngs TAB, tap the ST NFC SenSOF

Sensors to monitor:

Pressure

|
= [C] Enable

Temperature
/ [”] Enable
‘ Humidity

[] Enable

Agcelerometer

[T Enable

Waiting for tag

Lys

life.augmented




News 7 B 000 G EO

ER-A AR

ST NFC Sensor EXPORT DATA  #

Sampling options

Sampling intecoal (o)

5

[7] Log only out of range [min, max] and accelerometer events ’ P reVi O u S CO nfig u rati O n Wi I I be
y] ] Force logging of one sample I O ad ed

Mote: change of settings will erase saved data

Sensors to monitor:

& o - You can change to:

—— « Sampling option 5s
/ & cnable  All sensor enabled
‘ urmigi

@ e - Write tapping on Disc pink icon
with ST NFC Sensor in range

Enable

2




Lys
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News 7 B 000 G EO

1QWa e

ST NFC Sensor

Sampling options

Sampling intecval (o)

b

About

Cloud Config

] Log only out of range [min, max] and acceleromater events

[ Force logging of one sample

Mote: change of settings will erase saved data

Sensors to monitor:

l Pressure
b
~— Enable
/ Temperature
Enable
Humidity
‘ Enable
) Agcelerometer
.3

Enable

A

 Tap on the 3 dots on top right
corner

 Tap on Cloud Config
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Bl MNexus7

Nexus 7
[ ]

€  Cloud Configuration

Enable Cloud Logging

Cloud Service
Current service; AWS loT

Service Configuration

A

N

- Tap on Enable Cloud Logging

- Tap on Cloud Service




Bl MNexus7 O >4

* Tap on AWS IOT

Cloud Service
O Generic MQTT

O IBM Watson

® AWSIloT g

Lys
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Cloud Configuration

AWS loT Endpoint

* On the Cloud configuration tool we'll
now need to insert

Certificate * AWS loT Endpoint

 Cliend ID

» Certificate

* Private Key

Client Id

Private key

- Recommendation is to have a txt file
with AWS loT Endpoint and client ID to
paste in the field (TAG SETUP.txt)

« Certificate and Private Key in separate
files (downloaded from AWS).

Lys

life.augmented
< O O



Bl MNexus7 — O >4

BE00 X B0

2O W04

« Cut and paste AWS loT Endpoint

AWS loT Endpoint

a3tofjx4hfxdiz-ats.iot.us-west-2. amazonaws.com a 3t 9-Fj X4h -FXd 1 Z = a t S ° i Ot ° u S =
e west-2.amazonaws.com

> L
q woe r t y u i o po@

a s d f g h j k | e
$ z X €€ VvV b nom !t 2?2 &

lite.augmented



86000 65 B0

2O WO 148

» Cut and paste Client Id

Client Id

NFC_Cloud_ Dermor Android_ NFC_Demol

CANCEL OK

> L

q w e r t y “ul i o p @

a s d f g h j k | @

¢ z x ¢ Vv b n m ! ?2 &

/e augmented - O 0 =]



Lys
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B +« B E @3 P D B

S 0060 8¢ =

Bug reports

Drive
emestomanuelcantone(@..

OneDrive
ernestomanuelcantoned..

Images

Videos

Audio

Downlpads

Internal storage
1.84 GB free

- Browse your tablet with a File
Explorer app (ES file Explorer in
this example) to locate the
correct certificate/key

« NOTE: a cloud location can also be
used (Box, Dropbox, Google Drive,
OneDirive, ...)
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Bl MNexus7

Choose path

sdcard/Download/ NFC_ Cloud_Demo

 sromncustcneence * In this example we stored the

files in the folder
. . \Download/NFC_Cloud Demol

dd2¢c319130-private pem key

dd2c319130-public. pem.key

D rag e * In this location we have the

following files:
* dd2c319f30-certificate.pem.crt
 dd2c319f30-private.pem.key
 dd2c319f30-public.pem.key




Bl MNexus7 — [m] >4

* Link the Certificate and Private
Key with the provided methods

* In the example “File Way” was used

Pick up file as

Narmal Android Way
(For MMS.Gmall.-.)

File Way
(Try this if above fails)

Lys
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Bl MNexus7 — O >4
heexus 7
Ea@ e

€  Cloud Configuration

AWS loT Endpoint
a3iofixdhixd1z-ats iot. Us-west-2.am

Client Id
NFC_Cloud_Des

mol

Certificate
dd2c315f30-certificate. pem.crl

Private key
dd2c3196300

A
@]
O

* Once every field is filled you can
go back and they will be stored in
the app for next access




B 4.!-3‘5 NFC Sensor Data 3 |+ R — m 3%

&~ = O @ () us-west-2-nfc-sensor-dashboard.s3-website-us-west-2.amazonaws.com’ j‘:f ;“_:_ ﬂh e .-
‘,’ NFC Sensor Data
e ougmented

Client ID: ‘NFCﬁC!eudﬁDemM ‘ | Subseribe ‘ Tag ID: |Select a davice v

Status:

« On a browser of your choice
pedeente 1 (Chrome is visualized) go to

v g: | http://us-west-2-nfc-sensor-
o } o dashboardl.s3-website-us-west-

o . 2.amazonaws.com/

Time Time

T S * On the Client ID field insert

Ei . | NFC_Cloud Demol
< o4 E o4 !
- Click Subscribe
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B Mexus 7 — m} >

— B 000 6 B0

[ ] 1ewhine

ST NFC Sensor EXPORTDATA  §

M %RH (UET ‘C

Mir WRH Min *‘C

\—/ O\ E——
v .
X mbar Ma: mg
Min mb

Waiting far tag

- Select Extremes Tab
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Bl MNexus7

Mexus 7
L]

ST NFC Sensor

M 58 WRH

(0 00.05
01/Jan/18

Min: 34 BRH

00:371:43
01/Jdan/18

Min:  1021.8 mbar

Compleled

B0 68 B0

1ewhine

EXPORT DATA

Max: 29 °C

00'23:35
01/Jan/18

Min. 21 *C

000413
0 /Jan/18

Max 1024 mg

11:30:45
23/Janf19

- Tap Tag to set Extremes




Bl MNexus7 — [m] >4

— B 00D 68 B0

'8 e R AR

ST NFC Sensor EXPORTDATA ¢

SENSOR PLOTS EVENTS

- Select Chart Tab

1,140
1,110
1,080
1,050

1,020

Pressure (midar)

SHOW DETAILS

Humidity

Humidity (%RH)

SHOW DETAILS

Acceleration

Waiting for tag

Lys
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Bl MNexus7

- 0 X
— o e o] ]
Gaome 1@ Ww0s0
ST NFC Sensor EXPORT DATA  #
SENSOR PLOTS EVENTS
Pressure T th N FC S
{ ]
ap the ensor
a0
SHOW DETAILS
Humidity
100
1]
&0
" 5 —_—
2
[}
SHOW DETAILS
Acceleration
15000 |

life.augmented




Bl MNexus7 — [m] >4

News7 G =a] <]co.

Eome 3O W0Onss

ST NFC Sensor EXPORYT DATA

SENSOR PLOTS EVENTS

- Data will be automatically sync’d
with the Cloud

1,050

1,080 |

Pressure (mBar)

SHOW DETAILS

Humidity

FHRH)

Humidity {

SHOW DETAILS

Acceleration

15,000
Claud Syne Compieted

mG)

12,000

Lys
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B 1E[| [ MFC sencor Data % | 4+ v _ o] *

<~ = O & (1) us-west-2-nfc-sensor-dashbaard1.s3-website-us-west-2.amazonaws.com ‘,f{ f,:, 7. =
‘1’ NFC Sensor Data
o, ougmented
Client ID:  [NFC_Cloud_Damai | [Subseribe | TagID: [NFC_Cloud Demol/62132F04002702E0 v/ |
Suws  [NSHNEGEEN Do RX: :
- When a NFC Sensor is now read
Temperature Accelerometer

-~ from a tablet data will be
displayed

%€
N

._\
Vector Magnitude (mg)
g

00:05 00:10 00:15 00:20 00:05 00:10 00:1
Time Tune
Max: 29°C @ /12018 12:23:35 AM Max: 1024 mg @ 1/23/2019 11:30:45 AM

Min: 21°C @ 1/1/2018 12:04:13 AM

Humidity Pressure
10224
10222
L LA
2 ‘LL|_.L = .
o p— F—\_\
e ~_ E 1022 :
10¢ \‘\.
s 1021.8
00:05 00:10 00:15 00:20 ' 00:05 00:10 00:1
Time Time

Max: 58% RH @ 1/1-2018 12:00:05 AM Max: 10224 mBar @ 1/1/2018 12:15:23 AM

@
Min: 38% RH @ 1/1/2018 12:22:11 AM Min- 1021 8 mBar @ 1/1/2018 12:02:25 AM




a t8-A A BRl

ST NFC Sensor EXPORT DATA

SENSOR PLOTS EVENTS
SHOW DETAILS

Acceleration

SHOW DETAILS

Temperature

B = | B NFC sensor Data

x4+
e_-

Lys

O @
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(11 us-west-2-nfc-sensor-dashboard1.s3-website-us-west-2.amazonaws.com, * EA:-_ ﬂ._ @ i

NFC Sensor Data

Cliznt ID:  [NFC_Cloud Demol | [Subscribe | TagID: [NFC Cloud Demoi/62132F04002702E0 | Mu|t|p|e Tag IDS
Sowe  [EINEEEN  DusRX:
Temperature Accelerometer
1100/
28 s
=1
= 1050
26 —5“ |
) g |
24 g 1000
r—l 3
2 ©
‘ i ! = 05D
00:05 00:10 00:15 00:20 00:05 00:10 00:13 00:20
Time Time
Max: 29°C (@ 1/1/2018 12:23:35 AM Max: 1024 mg @ 1/23/2019 11:30-45 AM
Min: 21°C @ 1/1/2018 12:04-13°AM
Humidity Pressure
\ 10224 f\__
" 10222 /
3
u_"'"‘._\ cg [m‘
3 ~. 1022
e
<
=
=

1621.8

At every tap from the NFC Sensor data will now be visualized both on the tablet and on the cloud dashboard.

EXAMPLE: Multiple users in different moments and with different handheld devices can now tap the same NFC
Sensor and post on the same Cloud dashboard to rebuild a shipment history




