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@ Human Energy

The energy that can be O
harvested from human
body movement depends
from many variables
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@ Possible applications

Operators / Employees Tracking School Kids Tracking System Alarming for Off-limits area

System in office  School Kids watching + Detection of off-imits areaand 10Ty Tracking System _
* Operators / Employees location and + Email information to parents during equipment * Elderly watching inside and outside
tracking analysis

* Touch-less access control
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@) Body Movement Harvesting
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Figure 1. Photograph (left) and 3-D schematic (right) of the energy harvester.

Figure 6: Prototype photo. The added eccentric weight is
partially covering the permanent magnets. A US quarter
coin was added for size comparison purposes.
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® Wearable power supply
http://www.getampy.com

Status and Activity Buttons

Hold the left button to check the battery
level, or hold the right button and shake
to watch AMPY generate power.

Form-Fitting / Sweatproof Body

The AMPY MOVE form was designed to match

the curves of your body, resulting in a comfortable
form-fit feel. The outer surface is finished with a
soft-touch, sweat-proof finish, making it perfect for
any workout.

Inductor Technology

Two of AMPY’s inductors transform your
movement into usable power for your
devices.

1800 mAH Li-lon Battery

The AMPY MOVE has a 1800mAh battery,
which is enough to fully charge an iPhone 6.

Dual-Charging Ports

Charge up your devices from your AMPY’s USB port just as fast as
any wall outlet. You can also use your AMPY like any other battery
and charge it from any USB outlet.

“An hour of exercise can produce up to 1 hour smart phone battery life.”
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@ Wearable power supply

Minlature Technolegy, Intinite Warld

StEQF-

http://www.star-m.jp/eng

EH12
Approx. SHz
L
37x25x8 mm ‘
Approx 12g

N T
- 2.6mW/at0.1G
_ http://www.star-
- EH12

m.jp/eng/products/
develop/de02.html
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Signal transmitted with walking motion
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| Feature

« Product to support ToT solution and Industry 4.0

» Energy harvested with walking motion

« Beacon without battery inside the device

+ Signal transmitted with a built-in wireless
communication module

+ Small size, light weight and water resistance

Ttem

Model

Frequency response
Quter dimensions
Weight

Wireless protocol

Wearable device

Specification
EB10-B/ EBID-E
Approx, 5Hz
48 x 28 x 15mm
For walking motion
Appmx 20 g l:i.\\ Waorkar / EmDFD}fGE location GDF‘Ith'
' Touch-less system solution
BLE / EnOcean
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| Feature

= Card type thinner beacon without battery inside
the device

« It works as an active Company Entrance Card and
looks very natural

« Solution tool for People Tracking System in office
Ttem Spacification
Model EB20
Frequency response  Approx. SHz
Outer dimensions 54 x 85.6 ¥ 5mm
Weight Approx. 20 g

Wireless protocol BLE
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@ Wearable device

o
d 3 " ) BlUbadge
Environmentally Powered Attendee Tracking solution for Events and Meetings

Convention Service
' : Mo batteries required. RFID & Bluetooth. Indefinite lifespan using just kinetic and

solar. (Patent pending)

The ePower™ BLUbadge provides a reliable, cost effective Attendee Tracking
solution for Events and Meetings. Designed for use in all typical high value
locations such os: Session/Meeting Rooms, Exhibitor Booths, Entry/Exits and other
public areas.

Generates clean energy from the environment around it to power Passive UHF
RFID or Low Energy Bluetooth (BT LE} communications. Mo batteries to replace or
dispose of every couple days. Includes an Indoor Light harvesting system, a Kinetic
harvesting systfem and power management.

Features

* Generates clean energy from the environment

Mo batteries fo replace or dispose of
Boasted Passive RFID Range (12 - 20f)

Bluetooth LE Beacon for greater reliability and range

Uses Indoor and low light energy > 100 lux, and movement for power

Full recharge in os litfle os 4 seconds

* Programmable Microcontroller allows you fo maonage
power and communications

Designed to hold industry standard ID bodges

EPC Gen 2 Passive RFID Togs for easy configuration and management.

Specifications

* Dimensions §5mm x 48.5mm x 14.9mm/0.5%in / 2.5in x 1.9in x0.5%in
Weight 25g / 0.880z

Min. light levels 100 lux

Bluetooth Beacon Transmission rate: Approx. 2-14 second intervals

=
b Related Products

The following products close the loop when designing and deploying sclutions
* RFID Scanner

* Bluetooth BLE Sconners

* Mesh MNetwork for greater reliability and flexibility in deciding where to deploy sconners

For more informatian cantact

| u ABTS Convenfion Services Copyright © ANTS Comvinton Sarvicas
K EVENT epawer@ablscs.com | (305) 845-4380 ext. 115 AR rights reservad,
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@ Wearable device

Oscillating weight

GENERATING UNIT

5-10 uW average
Mitcheson, 2010
Paradiso and Starner,
2005
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@ Wearable device

Apple Watch (38 mm version)
«Battery: 205 mAh, 3.6 V=738J
«Lifetime: 5 —18 hrs 214 -41 mW
*14 —41 mW average power draw

] " 3
——
S

_— ]
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& WATCH @ WATCH SPORT

@ WATCH EDITION
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@ Wearable device

There is about 1 order of magnitude gap
between what current and research devices
provide (~ 10 uW) and what wearable
systems need (~ 100 uW).
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@ Wearable device

USB connector is
integrated intothe
shoe upper %

Bectronics suite is integrated into the shoe sole and
can be indefinitely powered by the harvester

Bectrical energy can be generated by either walking or by rocking
the foot heel-to-toe while standing

Harvester Specifications
Power output 1 W (nominal)
(per one shoe) 10t0 15 W ( peak) H'"IE'TEP
Voltage oV NANOPOWER
Qurrent upto1.5A
Temperature —20°Cto 65°C
Humidity up to 100%
Integrated torage 4W Hour http://www.instepnanopower.com
Walkingtime
tofull charge 4Hows Energy harvester removed from the shoe
Embedded electronics GPS accelerometer,
temperature sensor,
Bluetooth module

valve electronics

connector tubing

The information about the user current location, state of the " g -
battery embedded in the shoe, number of steps, and the foot 2 s \ b
temperature is transmitted using Bluetooth link to the . \ e — iﬁgﬁ:ﬁﬁ
custom-developed application running on the Android phone.

batteries energy generating module
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Wearable device

®)

.. - Claim 1 watt nominal
) .
'QENERGY o imcyes

disclosed

http://www.energyh
arvesters.com/walki
ng-chargertrade.html
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@ Medical device

A strong market pull for pacemaker and home

health monitoring applications:
— Time to market could be long in the medical field

— Not all medical applications may require energy
harvesting power solutions (cochlear implants, wrist

blood pressure measurements...)
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@ Medical device

Pacemaker Market:

- Size: 600,000 units (2012)

- Mature: 3-5% CAGR

- Lithium batteries are widely used
- Main specifications: 50 uW power blogs.umnhealth.org/9-19-2014

consumption, 2.8V, 2Ah (typically),
capable to deliver 25 uJ
Pro.ble.msz . Energy harvesting market drivers
- Limited lifespan: 5 -10 years - Infinite lifespan = no replacement cost
- costly replacement: < $20,000 - Very small size (< 0.5 cm3) = harvester near the heart
- serious operation for the patient electrodes = no wires
« Large size battery: ~ half device size Energy harvesting main challenges
- Corrosion of wires between heart and - Low flrequielnmesl of the heartb%at
pacemaker - Very long homologation procedure
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Animal Applications
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Z Animals needs E.H.?

4
EBNPS.COUK |
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Farm Animals
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® Farm Animals E.H.

B C atf eWa iIC gl Increasing yield by 25% while Reducing operational cost by 15% httP . / / www.cattle-watch.com/

Taking care of your herd

Every 4 minutes Collecting behavior information
of each cattle (Grazing, Walking, Laying, in-heat,
Pregnancy, illness, bull efficiency, Calves’ delivery,
calves’ conditions , location / tracing /Theft and
illness early warning, )

Every 2 Hours report the behavior information to
the farmer’s PC and Mobile, The report includes
counting heads as well

Theft / Hostility / illness early warning — real time
Geo fens and dedicate “Anti Theft”

electronics fence

Seven working years for collars without replacing
batteries and three for Ear Tags
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Z Farm Animals E.H.

NiPS Summer School 2017 - Energy Harvesting: models and
applications



®)

PETS
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Z E.H. for pets

PV cells

S Summer School 2017 - Energy
applications
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Z E.H. for pets

PV cells

rational Harvester
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THANKS
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