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WURTH ELEKTRONIK

32.000 Customers in 2018 From 30.000 to 40.000 Design-In Customers
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WURTH ELEKTRONIK

.!a é!

by Christopher PAUL

Paul LE NEZET

Field Application Engineer eiSos Salesman eiSos

4 FAEs in France 20 Salesmen in France
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Where to find “Free Energy* Ewﬁ'—%%

WURTH ELEKTRONIK

= Typical energy harvester output power = Typical energy harvester voltages
> RF: 0.1uW/cm? 2 RF: 0.01mV
> Photovoltaic: 100mW/cm2 - Photovoltaic: 0.5~ 0.7 V typ/cell
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Considerations for harvesting energy “WE—

WURTH ELEKTRONIK
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Source Transducer Converter

Load Cycle Diagram
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Step 1: Your needs
« Calculate the total energy
* Check peak demands
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Considerations for harvesting energy “WE—

WURTH ELEKTRONIK

S
[ e

Converter Controller Transmitter

Step 2: Watch out your capabilities
« Consider the source characteristics
« Think about the stability over time
« What about the energy earning distribution over time, in average, ...
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Considerations for harvesting energy “WE—

WURTH ELEKTRONIK

e

Controller Transmitter

Step 3: try to match both
« Choose the right transducer

Match it with the right voltage converter
If needed consider an energy storage
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Typical transducers F

WURTH ELEKTRONIK

Average Power: 3W

Downhill Peak Power: 4W
Output Voltage: 6V @ 12Q Load
Izelt Efficiency: <10%

5 Kurve 1 —+— oo
Kurve 2 -------
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Kurve 5 ————
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Geschwindigkeit
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Typical transducers

EM-1D-09

Vibration Generator

EM-1D-10

Generator Data

Dimensions (Lx W x H) 60x24x22 mm
Volume 32 cm®
Mass 42 a
Inner Resistant 430 Q
Resonant Frequency 14.2 Hz
Power Output (0.5g continous) 36 mwW
Power Density 0.11 mW/cm®
Specific Power 85.7 mW/kg
Frequency Range of 50% Power 12.4-16 Hz

Generator Code: 151001200019
Vibration and Push-Button Generator

Source: www.pmdm.de
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Generator Data

Dimensions (Lx W x H) BOx24x22 mm
Volume 32 on’
Mass 465 g
Inner Resistant 430 Q
Rasonant Frequency a7 Hz
Power Output (0.5g continous) 30 mw
Power Density 096 mW/an’
Specific Power 660 mWikg
Frequency Rangs of 509% Power  42-48 Hz
Energy Cutput {1x Push Bution) 1.5 mJ

Generator Code: 151001200018

© All rights reserved by Wurth Electronics, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us.

WE—

WURTH ELEKTRONIK

EnOcean

Per Click 30uC
6.38V @ 4.7uF

Source: www.enocean-alliance.org
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Matching between transducer and load “WE—

WURTH ELEKTRONIK

Maximum Power Transfert Point — Resistive system
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Matching between transducer and load
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AC/DC by Rectifier Step Down by Buck

Every Conversion and Leakage causes Losses

Output

Input
Power

Power

Conversion and Leakage Losses
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Matching between transducer and load

out
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AC/DC by Rectifier Step Down by Buck

Every Conversion and Leakage causes Losses

Output

Input
Power

Power

Conversion and Leakage Losses

o Losses due voltage drops
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Matching between transducer and load Ewii_c»o&

WURTH ELEKTRONIK

in—}_| out
AC DC - out inmf_{ -
=
J— _| o
v
AC/DC by Rectifier Step Down by Buck Step Up by Boost

Every Conversion and Leakage causes Losses

Output

Input
Power

Power

Conversion and Leakage Losses
o Losses due voltage drops
o Losses due leakage
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Losses in an inductor :VE—G——;

WURTH ELEKTRONIK

Ptotal = Pcore + Pcopper

Core losses Copper losses
* Hysteresis losses « DC losses — depending on DCR
* Eddy current losses « AC-losses — dep. on winding structure

- Skin-Effect

- Proximity-Effect

The target is to reduce as much as possible this losses when we select an inductor
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Losses in an inductor :hlt’+—z

WURTH ELEKTRONIK

P totaL = P coppPer + P core

s s s Copper Losses = P bc_Copper + P ac_Copper

Poe= Rpe *12 Lower RDC => Lower copper losses

@) Bigger copper wire

P,c caused by Skin and Proximity and effect

The AC resistance increase with the
frequency as the current doesn't circulate
on all the surface.

— : : Freq (Hz)

e o 400t = Use wire with bigger circumference like
Impact of the changes flat wire or Litz wire

Bigger wire , lower Copper losses ‘ Bigger Size '

Reduce Number of turn ‘ lower Copper losses ‘ higher core losses '
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Losses in an inductor :hlt’+—g

WURTH ELEKTRONIK

P totaL = P copper + P core F : switching frequency

. a b K an b : depend of the Core,
k s k Core Losses Pcore - K : f : B material, shape and size

( Bigger the core lower is K)

B : depend on the ripple current

To reduce the core losses : .
Increase the size of the core

Reduce the ripple ( Increase L) Change material g

Reduce the switching frequency

Ni'n/ MnIn

(A7 TR

i
i
EE

Impact of the changes

Bigger core , lower Core losses ‘ Bigger Size '

Increase Number of turn ’ lower Core losses ‘ higher copper losses '

10,04,2020 | FAE France | PUBLIC | Introduction Webinaire
© All rights reserved by Wurth Electronics, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us. www.we-online.com


http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669
http://www.freegifs.de/download.php?image=rauch/rauch00002.gif&host=1&id=8669

REDEXPERT

= ——
WRTH ELEKTRONI
Buck Convorter » Filters

PARAMETERS

= [oem ETowen B

more than you expect .

_o_

WIURTH EI.EKTRONIK

# Stan  Wurth Elektronik Group  alzin ~ 58 Engiish ¥ : u o | |

Inductors REDEXPEHTmi
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Energy Harvesting Kit EVE_—OE

o https://www.we-online.com/.../energy harvesting/gleanergy/gleanerqgy.php WURTH ELEKTRONIK

W
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,’l|l‘
¢

uANALOG POWER BY

pEVICES | | &7 [ INEAR.

@ AHEAD OF WHAT'S POSSBLE™

Energy Harvesting

Demokit Gleanergy

What does Gleanergy mean? We combine the word glean
{meaning to harvest) together with energy, which creates “to harvest energy”, or "Gleanergy"!
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Energy Harvesting Kit — Demoboard DC2344A Ewi—"’_o%

WURTH ELEKTRONIK

Featuring:
LTC3106 - Solar Harvesting
- Battery Lithium

W ineos

et
(A08) 4o

- Li-lon Rechargeable
LTC3107 - TEG Harvesting
- Battery Lithium

LY 828,

‘20
3
‘é

LTC3330 - Piezo Harvesting

- Solar Harvesting

- Battery Lithium

- Supercap Balancer
LTC3331 - Piezo Harvesting

- Solar Harvesting

- Li-lon Rechargeable

- Supercap Balancer
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Energy Harvesting Kit — Demoboard DC2344A
TYPICAL APPLICATION

100mA Plezoelectric Energy Harvesting Power Supply

Il

® DEMO CIRCUIT 2080A

PZ1 PZ2 TomH
v SW v
&V Vour H

J CAP PGOOD __L_ i
CSTORAGE v 00, D1 2, outPUT = Thermo Electric
25V N2 ; VOLTAGE Generator
e 4.7pF GND SELECT
-6V J_ 35881 TADT
T - Buffer Cap
p— Selector

\& ' . Power
Extremely flat power inductor Connector

2ee
@ . a High current capability
L XY & | \Vagnetically shielded which

results in a low leakage field Supply

MIDE V21BL ® ENERGY HARVESTING MULTI-SOURGE DEMOBOARD ¢
LY LEAR (408) 432100
TERRL0 www. b com

WE—

WURTH ELEKTRONIK

Connector
Piezoelectric
Inductive
Generator

Solar Cell

Piezoelectric
Harvester

TEG Harvester

Diode Drop /
Solar Harvester

Solar Harvester

Qﬁ \z . Supervisor

10,04,2020 | FAE France | PUBLIC | Introduction Webinaire
© All rights reserved by Wurth Electronics, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us.

Source Selector o

www.we-online.com



Energy Harvesting Kit — Demoboard DC2344A
TYPICAL APPLICATION

100mA Plezoelectric Energy Harvesting Power Supply

I[ll
I I ? DEMO CIRCUIT 2080A
MIDE V21BL ENERGY HARVESTING MULTI-SOURCE DEMOBOARD |
LT R O o
PZ1 PZ2 10uH
v sw v
W 7cases-1 o
CAP PGOOD f— .
C%TDRAGE 2, outPUT = Thermo Electric
v DO, D1
\ IN2 ' VOLTAGE Generator
E_4_7pi GND SELECT
— J_ 35881 TAOT
_L - Buffer Cap
p— Selector
Power
Connector
Multilayer Ceramic
Chip Capacitor
X7R , X5R Supply
Supervisor

WE—

WURTH ELEKTRONIK

Connector
Piezoelectric
Inductive
Generator

Solar Cell

Piezoelectric
Harvester

TEG Harvester

Diode Drop /
Solar Harvester

Solar Harvester
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Energy Harvesting Kit — Demoboard DC2344A

1nF
|— C1 VSTORE
THERMOELECTRIC o108 B
GENERATOR 330pF I 63
I— A
= pgD |LG00D
20mV T0 500mV = R
2.2uF
S
| v T3'3V+ :
= ,_PmuF
V81 Vourz en =
VAUXX  GND
i -
——F

Low profile: 4 mm

Small footprint 6 x 6 mm

Very low secondary RDC

available
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Multiple options of turn ratios

Thermo Electric
Generator

® sevo creur 20804
ENERGY HARVESTING MULTI-SOURCE DEMOBOARD ¢z |
LT TR0 :1&

Buffer Cap
Selector

Power
Connector

Supply
Supervisor
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Connector
Piezoelectric
Inductive
Generator

Solar Cell

Piezoelectric
Harvester

TEG HarvesterJ

Diode Drop /
Solar Harvester

Solar Harvester

Source Selector o
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What is behind the WE-EHP transformer? F

WURTH ELEKTRONIK

= winding style
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What i1s behind the WE-EHP transformer?

WE-EHPI

Energy Harvesting Power Inductor

D

Optimized, high reliable winding style

Optimized for
LTC3108/LTC3109

and more

WE=-

AW
WURTH ELEKTRONIK

Low profile: 4 mm Wireless fire, alamm, gas and metering remote

Small footprint 6 x 6 mm sensors driven by environmental energies based on 604041
Very low secandary R energy harvesting voltage transformers like

Different turn ratios available LTC3108/LTC3109

Separated welding/soldering pad for a high reliable Sensors with predictive battery replacements in

component applications which are difficult to access L=

Energy self-sufficient supply
using subsequent installed
sensors for energy harvesting

B0 +01

4,0 =01

WE—

WURTH ELEKTRONIK

Order Code L £20% | L 20% n L i, R, R,,,

(pH) (uH) (A) (A) (€) (€)

744 885 400 70 75 | 78000 | 1100 | 19 13 | ooss | 208

744 885 401 20 130 | 3m00 | 1850 | 17 10 | 0080 | 135
744 885 402 50 260 | 10000 | 120 | 15 07 | o200 | 42 "TTAAANT
LYY Y 4

Transformer designed on EP7 cores are available on request — Order code: 760370096, 760370097, 760370098

During design stage of this series, we used S11100032, S11100033 & S11100034.

With our standard series we have replaced these order codes.
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Supercapacitor — WCAP STSC WE—-

WURTH ELEKTRONIK

10 kV

\ Film
Capacitors
1KV

Radial THT

| Technical Data:

100V

Voltage [V]

C v, :
Order Code ® | woo o ? l
i,

bl B : Supercapacitors

| 850617021001 ] . uminugy -
850617021002 | 7 | -

850617021004 10 27 | 1V

850617021005 | 15 | 1 pF 1nF 1yF 1 mF 1F 1kF
850617022001 25 .

850617022002 50 | Capacitance [C]
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Supercapacitor — WCAP STSC We—-

WURTH ELEKTRONIK

/”. '> -
\ g ll| Capacitors
O =
=<
: =
Radial THT g .
_ s _ Supercapacitors
| Technical Data: r
| =
c v, =)
Order Code ) v (DG)) o
| 850617030001 3 |.
| 850617021001 5 . ] |
850617021002 | 7 | Energy Density (Wh/kg)
850617021004 10 2.0

| 850617021005 15
| 850617022001 | 25
| 850617022002 | 50
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Where is it useful? EW_{i

WURTH ELEKTRONIK

o Where line power is unavailable or costly
o Where batteries are costly or difficult to replace
o Where energy is needed only when ambient energy is present

Asset i Plant Automation
. T Building ¢ , —
Tracking/Monitoring Security, Lighting S s
&

Climate Control

Source: LTC - Sam Nork — Energy Harvesting Presentation
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Where is it useful? ==

WURTH ELEKTRONIK

Source: http://www.joaclammoglia.com/concept/1/aire-concept/
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See you soon “WE—

WURTH ELEKTRONIK

Nous n’avons pas répondu a toutes vos questions durant la session de questions

— réponses ? Envoyez-nous un Email a eisos-france@we-online.com ou a votre
contact habituel chez Wirth Elektronik et nous prendrons contact avec vous au

plus vite.

Y 'I' h Des webinaires disponible sur notre chaine Youtube
ou u e (www.we-online.com/youtube)

Linked m Pensez a vous abonner a notre page LinkedIn pour plus de nouvelles
" www.we-online.com/linkedin/france
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