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Outcomes

Real time Temperature tracing and Freshness indicator

Passive RFId label with

Time Temperature
Active RFId solution Integrator sensor
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 RFId temperature sensors

 RFId data acquisition manager

* Mobile management unit
GPS + GPRS
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e monitoring, tracing and tracking of large logistic units,
such as pallets or carriers (e.g. trucks, containers)

« capable of measuring and keep track of the temperature
trends of the item to which it's been associated

e based on the novel IEEE 802.15.4 complemented with the
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 Many concentrators can be networked for extended area
coverage (e.g. warhouses, logistics areas, ...)

 Thanks to ZigBee, sensors can act as repeaters too
* Real time alerting with GPS position
o Sampling rate either fixed or dynamic: samples onlyon T
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Power Supply: 9-18Vcc 250mA
Protection Grade: IP54
Interface: serial protocol RS232

Data retention:

— Up to 250 samples x 20 T-Sensors
* E.g. Up to 80 hours of samples with a static sampling rate of 2

Operating temperature: -20 +60 C
RTC (Real Time Clock)
Op. Freq.: 2,4GHz (+3dBm max) (ISM Band)

RF Coverage: up to 100m in open space and dipole
antenna



P a

LL-oN ~  T-Sensor characteristics

www.chill-on.com

Battery Operated: lon-Lithium battery 3,6V 1000mA
(rechargeable)

Protection Grade: IP54

Data retention:
— Up to 200 samples (temperature, time referen-Sensor statu

Operating temperature: -20 +60 C
Op. Freq.: 2,4GHz (+3dBm max) (ISM Band)

Sampling rate:
— Fixed: user definable (1 60min)
— Smart Sampling : dinamic sampling rate
« Samples stored only on temperature variations
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GOAL.:
to show freshness of single products

to be very cheap so to be affordable eve
applied to low-margin products

100% passive device no battery cheap
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Commercial Passive RFId
tags have no I/O for
external sensors

We developed a passive
RFId HF 13.56MHz
1ISO15693 compliant tag
prototype made of discrete
components.
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HOW TO MEASURE FRESHNESS?

 Time Temperature Integrator
sensor gives estimation of the
cumulated heat = remaining shelf-
life of the product = freshne

e The time-temperature profile has a
specific calibration for each single
product

* RFId reader returns % or remaining
shelf-life of the product
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 Certification of fully compliance with
1ISO15693 protocol

e |ISO commands implemented :
— Inventory (0x01) without anti-collision
— Read Single Memory Block (0x20)
— Read Multiple Memory Blocks (0x23)
— Write Single Memory Block (0x21)
— Writer Multiple Blocks (0x24)
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* Prototype limitations until it will become an
Integrated chip:
— Big dimensions
— High rf power needed small reading distan

— TTI activation applying a special adhesive stick
Issue for tags embedded into boxes

— |t cannot be embedded into packages until it's
Integrated
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 Any Cold Chain tracing and tracking (food,
pharmaceutical, special transportations, ...

 Different sensors to monitor other physical
properties, e.g. umidity, vibrations,

« With a Time Vibration Integrator sensor it’s
possible to have indication of handling
careless during transportation of fragile
goods
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Thank’you for you attention



