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What is the Power IoT challenge?

We MUST find ways to make batteries last longer – how?

1. Make batteries that supply more energy 

2. Reduce power consumption of the IoT device

3. Use ambient energies – Energy Harvesting

Heat (thermoelectricity) Vibration/kinetic               Solar (PV)
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• Builds an ecosystem to power the internet of things
• Driving system level thinking & optimization

• Via collaboration, inter-operability, standardization

• Its Transnational Access (TA) program gives
• Free of charge access to expertise & laboratories
• Feasibility studies 

• Joint Research Activities (JRAs) are creating 
• System optimised, application orientated solutions
• De-risked & standardised methodologies & library parts 

Done by project partners listed below 

EnABLES - Quick introduction



EnABLES– Innovation and Impact (from position paper)

Innovation Impact/progress beyond SoTA

(Thin Film)

Huge range of ambient energies 
usable. x2 to x7 battery life extension,
autonomy in some cases

High density, rechargeable, safe.
Wider range of real life applications

Extract tiny ambient energies that 
currently are unusable. 
Extend battery life.

Embed and miniaturize power sources

Micro-power 
Discrete & 
PMC circuits

Ultra wide I/P, 
O/P voltage 
PMIC

Think film
inductor 
compatible 
with Si fab

Solid state Li-
based 
batteries



EnABLES– Innovation and Impact

X10 times higher density
Longer life, wider temp. range

Embed in wearables – assisted 
living, sports, patient monitoring, 
etc.

Innovation Impact/progress beyond SoTA

Non toxic materials, more 
environmentally friendly.
Flexible for wearables

Nano 
materials for 
storage –
cathodes, 
electrolytes

Printed 
electronics 
e.g. electrolyte 
gate transistor

Flexible 
antennae for 
wearables



EnABLES– Innovation and Impact
Innovation Impact/progress beyond SoTA

Responsive to changes in vibration 
frequency and amplitude

Automatically maximises energy harvested

Uses heat (or cold) to power the sensor 
Check operation and safety (e.g. leaks)

Micro-power 
Non linear 
vibrational 
harvester

Self-tuning 
vibrational 
harvester

Self-powered 
wireless
sensor 
platform 
BlueTEG



Webinar Micro-Energy 
Management

Free of charge access to equipment, tools and expertise to do  ‘powering IoT’*
feasibility studies in research centres across Europe

• paper, simulation, prototype 
• characterisation, system optimisation

Virtual Access to databases of ‘real life’ vibrational energy sources

Open to industry and academia: researchers, developers, integrators of IoT 
materials, devices and systems

EnABLES Transnational Access Program

*Reduce power and/or use energy harvesting



Use Case: Aircraft Tracking Devices

Concept

• Want to track ‘what kind of journey’ a ULD* and 
its contents have had

• Where was/is it? Was is safe and compliant?

• Some ULDs have their own climate controls, esp. 
for functionality and regulatory reasons e.g. 
pharmaceutical

• Battery life 12-18 months, needs improvement, 
target > 5 years (min. 3)

* Universal Load Device



Use Case: Aircraft Tracking Devices

Sensing
• Temperature/Humidity

• 3D Acceleration/3D Compass

• Pressure/Sound

• Electrical Power Signals 50/60/400Hz

Tracking
• Real-time Location tracking approaches include use of 

• RFID tags  

• GPS

• Mobile

• Bluetooth Low Energy (BLE)

• Long Range Wide Area Network (LoRaWAN)
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Study content
• Investigate how the minimize the power consumption of existing and 

emerging technologies
• Analysis of power requirements of current solutions

• Investigate the real life ambient energies available for Energy Harvesting

Energy-harvesting-powered system        AFE detail (Analog Front End)

Use Case: Aircraft Tracking Devices



Outcome
• Energy harvesting power architecture devised 

• Innovative contextual control/detection circuit proposed that only activates 
various parts of the system when needed (Tyndall/Swiss Airtainer confidential)

• Reduction in power from 10mA (current system) to 50uA with Automatic 
Dependent Surveillance–Broadcast (ADS–B) 

• 3 year battery life with 1.5Ahr (Versus 1 year and 90Ah currently)!

• PV panel 50x50mm (2”x2”) is sufficient to power autonomously

• Can be further reduced to 11uA if ADS-B is not needed

* Surveillance technology in which an aircraft determines its position via satellite navigation or other 
sensors and periodically broadcasts it, enabling it to be tracked. Also enables situational awareness 
(nearby aircraft).

Use Case: Aircraft Tracking Devices



Use Case: Structural Health Monitoring (SHM)

Concept

• Can we use neural networks to create self-powered 
& self-repairing/fault tolerant WSN SHM solutions?

• Use EH (energy harvesting) as a power source

• Detect anomalies & re-route data (temp, 
vibration, pressure, displacement)

• Similar to how a brain re-routes data if damaged

• Example:- In the 50 year monitoring of a bridge, 
even if 5-10% of the wireless sensors fail, can the 
remainder of the system still gather data & supply 
sufficient information?

• Interpolate between missing data points or infer 
from adjacent sensor data

• Re-route around damaged sensors & gateways



Use Case: Structural Health Monitoring
Initial discussions outcome - ‘Little-Big’ architecture proposed

• Simplify functionality of ‘little processors’ (95%+ of wireless sensors used)
• Take instructions from ‘big processors’
• Transfer data over short distances to a nearby big processor
• Do minimal processing to minimize power and enable EH

• ‘Big processors’ run the algorithms that will re-route little sensor nodes if needed 
or wake up more frequently if more data needed
• Connect to the cloud via 5G, LoRA or whatever (data comms &/or processing)
• Bigger battery + EH source needed but not many required



Use Case: Structural Health Monitoring

Feasibility study activities
• Build on the ‘little big’ architecture concept

• Develop simulation tool to help select optimum little and big processor 

• Integrate neural network algorithm ‘power loading implications’ from a UU (Ulster 
University) software tool

• (Bring ‘thinking about power’ to the forefront) 

• Estimate battery/life and potential extension with various EH solutions



Use Case: Structural Health Monitoring
Progress to date (Started Dec 2021)
• MATLAB simulation tool created

• Trawling through datasheets to capture processor data

• Some system level characterization might be needed (not always easy to extract from datasheets)

• Working with UU to understand power loadings versus algorithm used and how to integrate into the model



Use Case: Batteries for med tech applications
Feasibility study activities
• Do a state of the art review to guide their selection of suitable battery technologies 

• Based on a typical high level spec for current COTS wearable devices

• Includes form factor and end of life considerations

• Also to prompt others to ‘weigh in’ and give industry guidance

(Bring ‘thinking about power’ to the forefront) 



Use Case: Batteries for med tech applications

Feasibility study outcome (some extracts)
• Five unique commercially available battery types analysed for suitability 

• Commercial batteries do not provide sufficient supply capacity to provide 400 mWh with 
period pulses up to 100 mA

• Some can be stacked together to achieve the necessary capacity at a nominal discharge 
rate but the actual working capacity would likely be greatly reduced due to the periodic high 
current pulses.

• Much research being conducted in flexible zinc-air batteries but only rigid-type batteries are 
currently available

• Zinc-air batteries are high density but incapable of handling current pulses

• Zinc-silver oxide SR44 battery was the most suitable candidate. If pulse discharge capacity 
is insufficient due then consider lithium-based CR2032 model

• There is little data on impact of periodic high current pulses, so testing necessary 

• Avoid Lithium batteries due to hazardous disposal material but can be ‘last resort ‘ if large 
discharge capacities needed



Use Case: Batteries for med tech applications

Summary table and weblink
• Planning to publish in a forthcoming journal, will release details on PSMA & 

EnABLES websites shortly



Other TA Use Cases

Check out previous webinars, 
some cover use casesMore TA examples can be found here

To date we have ~70 TAs in our pipeline
https://www.enables-project.eu/stories/



With the RF-harvesting technology we plan to 
expand our portfolio and serve a much bigger 
market in the future.

With the realized prototype, we aim to optimise 
power harvesting for millimetric frequency range 
IoT devices, where there is a surge of interest 
from commercial partners

This will result in materials that can deliver 
more energy in real-life applications. 

TA Testimonials (from position paper)



TA Testimonials (SMEs) (from position paper)

This gives us a solid basis for characterizing 
and optimizing power consumption of our next 
generation of devices

The feasibility study showed us that careful power 
management at controlled intervals would enable us to 
activate self-cleaning sensors

The technology ... will lead to a commercialized 
product that increases safety of assets & goods 
& ensures on-time delivery



European Infrastructure Powering the Internet of Things

EU Project 
730957 

Check out our position paper
https://www.enables-

project.eu/outputs/position-paper/
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