works with g amy s T W

BY SILICON LABS :
SILICON LABS

VIRTUAL CONFERENCE

225

LOC-204: Optimize
[IoT with Wireless
Asset Monitoring

y

LA
o= -

=

-i

g’ E1| e-Peas FLRLLAY A M n“f

SILICON LABS emieenductrs dracula

technoloasies \ ‘ ol W b T iy |~ |
Kiruba Subramani Joe Ward Jerome Vernet =4

Systems Engineer Sr. Director of Sales and Vice President of Sales
Business Development



Today’s speakers

Kiruba Subramani Joe Ward
Systems Engineer, Silicon Labs Sr. Director of Sales and Business Development
E-peas
&
3| e-peas
S I LI E u N LA B S SCmICUﬂdUCtOTS

Jérome Vernet

Vice President of Sales
Dracula Technologies

o.

dracula’

technoloaies

@ works with ‘ &= SILICON LABS



Outline

= Industrial loT opportunities — Silicon Labs

= The what and why of energy harvesting — e-peas Semiconductors
= Lighting up energy harvesting — Dracula Technologies

= Hardware Demo — Energy Harvesting in Asset Monitoring

= Conclusions

= Audience Q&A

3 #workswith @ works with ‘ &= SILICON LABS



Industrial loT
opportunities

Silicon Labs
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Industrial loT

CONNECTED LOGISTICS INDUSTRIAL ASSET MONITORING

Real time positioning and monitoring of Real time monitoring of machinery and
cargo shipment equipment
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Connected logistics

= Key care abouts
* Vehicle Telematics
« Cargo sensing

* Driver Monitoring

= Regulatory compliance and airline certification
required in some use-cases
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Industrial asset monitoring

= Key care abouts
« Connectivity
* Power Supply

» Security

= Total Cost of Ownership (TCO) and ease of
commissioning are critical factors

7 #workswith @ works with ‘ &= SILICON LABS



Asset monitoring — Block diagram

= Power Supply

Power
* Non-rechargeable battery
Supp|v * Rechargeable battery
= Sensors
« UV and ALS
W' |  rHT
ireiess l - IMU
Sensors MCU * Pressure etc.
= Wireless
T  BLE
* Wirepas
External * NB-loT
FlaSh * Wi-Fi etc.
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Asset monitoring + Energy harvesting

Recl'ltgrging O 1- -W- Q
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Rechargeable

battery
'

Asset monitoring
device
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= Factors affecting battery life:
« Measurement and transmission interval
« Using multiple sensors
* GPS and cellular connection

= Optimization techniques
* Leverage MCU energy modes
« Utilize battery life monitoring tool
« Dynamic update rate for stationary and moving
asset
= Advantages of energy harvesting
* Prolong battery life
« Reduce TCO
* Minimize Waste
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The what and why of
energy harvesting

e-peas Semiconductors

7 i 22— PR ] of b
. b i - g b~ v -l : o s ‘ W ~
l | | ‘ I A - i o DA X AR e o
Sl - " i ked LT 3 i PRS- g o di=—=-0 =& it ] . 34 )
y g Ay ngn o) SIS il Tl R = ~an pEL L o S S
A 5 i gt B B (renca S o 3 : TR =
s - —— P » . . 3 & e

e o X Bk > oy o . ew o 7 A, =

‘‘‘‘‘



Energy Harvesting

loT devices are deployed in
volume to senses, measure,
monitor, track...

Energy Harvesting offers you a
solution to those problems and
removes the maintenance cost and

Battery replacement causes
maintenance headaches to end ISSUES.
users and industries
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Battery waste

X 10T HAS GOT A PROBLEM Volume of olympic swimming pool = 2,500 m3

10T IS MOVING TOWARDS 100 BILLION
WASTED AA-BATTERIES IN 2050

2010 2020 2030 2040 2050

The number of loT devices The volume of the batteries needed to facilitate this
worldwide is projected to reach over growth is roughly equivalent to 300 olympic size
100 billion by 2050 swimming pools
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Energy Harvesting

Add features
Reduce storage volume

T -
' h =i
\ % \
A\ i
Nis+ L * % Extend lifetime
Remove maintenance cost =
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What Is Energy Harvesting?

First, you need a harvester to transform the energy into electrical power
and a storage element to store the energy for a later use.

Antenna
"
S
> PV cell /
o solar cell
(LY |
Thermoelectric - - — V H t
Generator (TEG) B . > => > o arvest more
/! I A"
[
Harvester (depending on the source)
Mechanical
generator

Your HW device

14 #workswith @ works with ‘ &= SILICON LABS



Energy Harvesting requires an AEM (Ambient Energy Manager)
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. Extracting the maximum power from the harvester

. Starting from 0 V nodes = coldstart

. Efficient energy transfer

®
LAY
__ > = = = <°>;,<'>‘\ > = = -p v Harvest more

Your hardware device
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Ambient Energy Manager

Why Do | Need Something in Between the Harvester and the Storage Element?

To extract the maximum power from the harvester

To enable starting from low voltage (< 0.5 V) and low power (LW)

To protect your storage element -1

() e-peas !
g :

To directly supply your application EHISE

?

» These functions are integrated in the AEM - Ambient Energy Manager.
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Key Features

The Ambient Energy Manager — AEM — handles the MPP tracking, the cold start and the storage
element protection and provides 2 regulated outputs.

Cold start: Global Leakage: 400 nA

PO S 3 uW
) ' l’ E 80 my i o HARVEST MORE CONSUME L£55
3) A/ ; : |
S ” i | ———_——— Y

ILHIE S

STORAGE ELEMENT PROTECTION:
. Overcharge
MPP Tracking feature

Overdischarge

HVOUT  LVOUT

Your HW device
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AEM - Ambient Energy Manager Family

energy source

Photovoltaic Thermal

Vibration

(@) e-peas !

[@) epeas |
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AEM10941
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AEM10300

e-peas

AEM10330 AEM10900
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Lighting up energy
harvesting

Dracula Technologies
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Energy harvesting has the potential to solve
these hardware issues, providing greater
reliability and operational lifetimes in wireless
sensor networks.

Dracula Technologtes relies on
organic photovoltaic

~—
S—,
h —
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Our|Missiton

Using ambient light to power the next
generation of indoor devices using
inkjet printed technology :

LAYER® (=Light As Your Energetic
Response).
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Dracula Technologies

LAYER® for Light As Your Energetic Response

+ 4 - Energy from GreenTech
'/%\' Ambient Light

0,35 years energy
payback time

35 yW/cm2
under 1000 lux

Adaptable &
ﬁ Customizable Reduce your TCO

10,7 g C02-eq/kWH

https://www.dracula-technologies.com
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https://www.dracula-technologies.com/

LAYER® Demokit Datasheet

Standard Organic Photovoltaic Modules (OPV)

6 Interconnected Cells in Series

Demokit #6 performances between 50 - 1000 lux

64mm lllumination (lux) Voc(V) Isc(pA) Vmax(V) Imax(pA) Pmax(uW)

50 3-32 13 -15 2.35-245 10 -T1 23-27

100 325-33 30-35 255-265 24 - 27 61-72

200 3.4-35 55-65 27 -275 45 -55 121 - 151

69mm

300 355-36 75 - 85 2.80 - 2.85 65-75 182 - 214

400 3.6-3.65 100 - 110 285-29 85-95 242 - 275

500 3.65-3.68 130 - 140 29-295 105 - 115 294 - 328

_ - 1000 37-38 245 - 255 295-3 200 - 210 570 - 60°

The above table shows standard performances mesured by i en

Luminosity Best Performance Standard performance

AM1.5* (+/- 100 000lux) 13,2% 10,2%
1000 lux 26% 22-24%
* Exactly 100 mW/cm? equivalent to 100 000 lux
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LAYER® Process

Active materials Conductive ink

0 o0
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Targeted market

A-; Asset geolocalisation

! Shipping monitoring
Tracking

N
N

R

m Home automation

Remote control

) ]
JoL.
\
\
\
\
\
\

(((0})) Integrated portable sensor

/- Beacons Healthcare
i

||°_,% Security and surveillance

Smart building

N
ﬂl Energy management

Industrial loT

_ =T ——
@ﬁ Air pollution detection

Smart cards [
Access badge

Connected credit cards

N

||°_§9 Security and surveillance

@ Workers safety
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Reduce by 4 times your
Total Cost of Ownership (TCO)

N80% >10

Battery Years
Maintenance Lifetime

CESI

INNOVATION
AWARDS

Autonomous sensor powered by LAYER®. :
Provide temperature and humidity information 2021

OOOOOOO
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Hardware Demo
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Demonstration Set up

o

Browser Advertiser

View info about nearby Utilize this device as a
devices and their Bluetooth Low Energy
properties peripheral

® o

GATT Configurator Interoperability Test
Allows you to create a local Exercise common Bluetooth
GATT database. operations with Silicon Labs

hardware and software.

Dracula e-peas Silicon Labs
OPV / PV cell AEM10330EVK Thunderboard BG-22

an 1o

Demo Develop

Silicon Labs
EFR Connect App
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Thunderboard BG22

&= SILICON LABS

ST W:
EFR328G22 -

Ty

A Thunderboard BG22 is a small form-factor, optimized
R Ay development platform for adding Bluetooth
connectivity to battery-powered loT products.

SLTBO10A EFR32BG22 Thunderboard Kit - Silicon Labs (silabs.com)
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https://www.silabs.com/development-tools/thunderboard/thunderboard-bg22-kit

Thunderboard BG22 - Overview

2.4 GHz
Chip Antenna

Asset monitoring
device in our setup

Wireless - BLE

Top View

2 Hall Effect
- SuPpIy 3.3V Sensor —>
= Sensors Reset Button

= Ambient Light and UV
= Humidity and

20-pin EXP-header
Breakout Pads

Temperature _
. 6-axis
" |nertial Inertial Sensor
= Hall Effect

= Power Supply
= Coin cell

= JSB Push Button T
= Mini Simplicity U\?I?t Milcg:g?AContnector
Connector irtua por

- Debug access
- Packet trace
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EFR32BG22
Wireless Gecko

LED
On-board USB

J-Link Debugger
Ambient

Light & UV
Sensor

Mini Simplicity
Connector

Humidity and
Temperature Sensor

30.4 mm

Bottom View

»
»
»
»
»
@®
®
®
(L]
o

. PCBA184A Rev AD1

45.4 mm

A EEEEEREEEE s

!

CR2032 Coin Cell
Holder
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Hardware Demo

= [l

Develop

o

Advertiser

§ . LAYER® 2225 -
4 dracuha technologues

Browser

View info ab

Interoperability Test

GATT Configurator
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Conclusion

= Opportunities for loT devices in connected logistics and industrial asset
monitoring segments

= Energy Harvesting and Wireless technologies can reduce TCO

= Advancements in energy harvesting can eliminate batteries in lloT devices
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Audience Q&A
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Audience Q&A

Kiruba Subramani

Systems Engineer, Silicon Labs
Kiruba.Subramani@silabs.com

SILICON LABS

Joe Ward

Sr. Director of Sales and Business Development

E-peas

Joe.Ward@e-peas.com

5]

€-Peas

semiconductors

Jérome Vernet

Vice President of Sales, Dracula
Technologies

J.Vernet@dracula-technologies.com
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Links

AEM10330: https://e-peas.com/product/aem10330/

AEM10941: https://e-peas.com/product/aem10941/

Dracula Layer: https://dracula-technologies.com/layer/

Silicon Labs Thunderboard BG22: https://www.silabs.com/development-tools/thunderboard/thunderboard-bg22-kit

AVX supercap: https://be.farnell.com/2696625
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