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> Specialties including Research Coundi Institidid Naisianta
— Joint reconstruction, trauma, craniomaxillofacial, spinal surgery
and sports medicine, are designed to advance patient care while
delivering clinical and economic value to health care systems

worldwide.
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> Former UC2 leader DPS has left the consortium

> The consortium decided for a reconfiguration of UC2 starting from Year 3

— UC2 moved to ‘lab-based’ Use Cases

— Partners IUNET (UBO&UPG), TAUA, CNR, LGE, TYN committed to developing a
demonstrator combining key technologies from other project use cases to meet the most

important application requirements of UC2
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> Specifications (summary)

—No infrastructure to be deployed with location tracking technology, solution must leverage
Global positioning systems rather than local positioning.

— Battery life requirement of 2 years

—Location accuracy ~500m.

—Sensing interval 2-4 times per day.

—Device size must be less than 50x50x200mm.

—WSN Infrastructure - cellular network communication (GSM LTE-M / NB-10T).
Anticipated 4G LTE with 2G backup.

—Assessment of TYN energy harvesting PMIC for power management.
—Energy Harvesting via COTS for PV cells.
—Wireless power transfer to power the sensor node at specific locations
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> Proposed architecture

— Leverages UC1, UC10, UC4 . Cellular
connection

> Antenna
— Should fit in the surgical kit

WPT & PV
— Hybrid independent MPPT
NET

— Supplies ultra-low power Um
node when available

Ultra-low power node

— loT edge device with
optimized consumption

Cellular connection

\%

\%

\%

— GSM/GPRS comms wnnnnann
L IJ.ET
> Localization T
— GPS modules ]

> Surgical kit

— Made available by DPS for tests
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>UC2 node employs a multi-mode module, supporting LTE
Cat M1/Cat NB2/EGPRS with integrated GNSS.

—It Is 3GPP Rel-14 compliant and offers maximum data
rates of 588 kbps downlink and 1119 kbps uplink under
LTE Cat M1

—GNSS Is compatible with: GPS, Galielo. BeiDou.
Module was previously tested wordwide by TAUA In
previous products (Africa, Europa (Western & Eastern).
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> New UC2 electronics bottom view
embedded in the lid of the
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> Components

PV energy harvesting
Tauanito MCU node add-on

patch rectenna

-

back view

: Micropower §
2200 mAh management g
backup battery for WPT B
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> System Architecture

—Hybrid dual-input energy
harvesting: PV & UHF WPT
with independent MPPT

—WPT compatible with RFID
EPC GEN2 infrastructures
(ISM 868 MHz band, 2W ERP)

—Local energy storage on a
supercap supplies the ultra-low
power MCU node equipped with
GPS and GSM modules

—A 2200 mAh backup battery
supports prolonger power
outages and extends battery life
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—Sleep current Igeep E "
—Active mode current I;pg g (
—Duration of localization: AT ps ~ ° |
—Battery capacity E}4; <
—Supercap voltage: Vpp 0 k
0 25 50 75 100 125 150 175 200 225 250
time (s)

S
AEday — (24‘ h . 36OOE : Isleep + ATGPS ‘ IGPS) . VDD

> A trade-off is required: power-hungry GPS module can be enabled for shorter tems if
lower localization accuracy is accepted.
— Ranging from 3’ (good accuracy) to 1’ (lower accuracy)

UC?2
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Power budget (continued)
> Several scenarios can be envisaged, with different power budgets

> Scenario 1. lower GPS accuracy (1') & 1 daily localization
— The battery can support 3 years of device life

— System can be made fully autonomous by harvesting daily 19.1 J corresponding to 219 uW average power
over the 24h

> Scenario 2: lower GPS accuracy (1') & 2 daily localizations
— Battery supports 1.9 years of device life
— The missing energy to reach 2y can be procured by harvesting 23 uW average power.

> Scenario 3: high GPS accuracy (3’) & 1 localization per day
— Battery supports 1.28 years of device life
— The missing energy to 2yr can be procured by harvesting 221 pW average power

23/06/2026, LoLiPoP-loT UC2 Demonstration 1
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> Wrap-up
—Required battery life feasible under certain conditions
—Indoor light can recharge the tag
—Presence in an RFID EPC GENZ2 infrastructure also recharges the tag

—Quiescent consumption in sleep mode may be almost canceled by nanopower RTCs
driving a load switch for the MCU

—Bottleneck is still the current consumed during localizations

> Alternative techniques may be implemented: e.g. GSM localization by triangulating
cell signals
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