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loT enablers concerning Energy

Home automation / securit
v Long life time ( 10years)
v" Thickness <<1mm

Body are network:
v" Thickness

. ° : " °
Tracking /sensing v’ Differentiated

v" Thickness <<1mm form factor

v
Fast Recharge v' Tangible value
creation

-

Industrial / process monitoring:

v’ Long Life time ( 10+years)
v" ROl versus use case
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EnFilm™ : Something more than a battery for IoT

DIFFERENTIATORS:

* Thin and shapeable: 220um thick for a single cell
versatile form factor possible

* Robust: Extended storage and cycle life time

« Safe: No burning, no explosion

e Stackable: Increase the capacity
* Easy to use : Constant voltage charging

v'Rechargeable

v'Full solid state ;

v'Combine benefit of capacitors & batteries;
v'Flat discharge curve
v'Fast Recharge

Lys
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Capacity
Cycling voltage
Resistance
Capacity loss
Cycle life
Operating T°
Footprint
Thickness
Flexibility
Other std

700pAh
4.2~ 3.0V
1002 @30°C
20% over 10 years (2)
4000 (1)

-20°C to +60°C
25.7 x 25.7mm?
0,22mm
Compliant to IEC10373

UL, RoHS , REACH

(1) :80% of initial capacity . Cycle between 75%SoC and

0%S0C.
(2) :50% SoC, 25°C

Lys
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Discharge curve:

EFL700A39: first commercial product from the
EnFilm™ family

Typical Discharge Curve at 30°C

—500 mA

350 mA
w140 mA
100 MA

0.70 mA
=035 mA
=007 mA
—0.01mA

100 pA

40 \\\

~_ AN
IR
32 \

\

0 0.1 0.2 03 04 05 06 07 08
Discharge Capacity (mA.h)

09

Charge curve:

Typical Charge Curve at 30°C
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Storage and cycle life Model

Temperature Mission Profile

Mission Profile 0.00% 0.00% 0.00% 0.00% 5.00% 80.00% 10.00% 5.00%
MP1 -40 -30 -20 -10 1} 25 30 50
Storage Cyclin
Input : Variables Variable
Output : Lifetime Lifetime
Failure rate 20.00% Failure rate 10.00%
Capacity loss 20.0% 8.86E+04 hours DQIQ 10% 7.27E+03 cycles
State of Charge 70% 10.12 years %SoC 70%
4 )
0% SoC - 70% SoC
(70%SoC)
IS7; (0% SoC)
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../../WLR GSLT/Copy of eb1336 GSLT EnFilm _ Lifetime Prediction Tool with C vs SoC.xlsx
../../WLR GSLT/Copy of eb1336 GSLT EnFilm _ Lifetime Prediction Tool with C vs SoC.xlsx

Stacked EnFIlm™ g

{
v" Parallel connection:

* Scale up the embedded capacity:;
* Increase drain current capability:;

v" Serial Connection:

* Increase voltage;

Interposer to make easier interconnection

—

Stacked EnFilm™ Cell

Conceptual drawings

Lys
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Mechanical Flexibility

Compliance test to ISO7816 / ISO10373 standard ( mechanical flexibility of smartcard)

Type test :
« 1000 Flexions
« 1000 Torsions
* EnFilm EFL700 poisitioned at two differen location on the card:

Outcomes : Check battery integrity : Capacity, resistance
Test bench :

Dynamic Flexions: Dynamic Torsions:

Guide rails

+

— | —— —
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Deflection range:
2mm-20mm along length axis ( 2x 250 fix) Torsions angle : 15°
1mm -10mm along width axis ( 2 x 250 flx) Frequency :0.5Hz

Lys
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../../programmes financés/CAPI/SP4/test flexion 1.MP4
../../programmes financés/CAPI/SP4/test flexion 1.MP4

Make the battery conforms to the design!
(Pictures are proof of concept only)

Square : 700uAh — 25,4 x 25,4 x 0,22mm Coin :12.5mAh — 7.75mm diam /5.3mm thick

Narrow band: 0,6mAh :25,4 x 6 x 0,15mm: Prismatic stack :20mAh 15x15x1.3mm:
. -
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Storage technologies alternatives: Super cap and batteries

Thickness -220 mfor; sin e >=2mm >=2mm

<EnFilm™ : Best Trade Off

-Up to 1mm for a stack

Capacity | 20% in 10 years n/c
(Non recove
Charge loss/ #3nA >= 3uA
curren %

Discharge O Linear slope
)

Specifie o From 300 to 1000 max Over 500 000
Charge/Discha =3

v

Charge me constant voltage
(Time} (Very fast)
Pulse drive c No limit
Energy density 200 to 400Wh/I <3Wh/I
Shapeable Yes No No

17
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Application for EFL700A39

+ Application where the EFL700 differentiators can be « € valued » in the
device and a premium price can be justified: :

 Thickness ( 220 um);

Life time ( 10years / 4000 cycles);

Safety;

Fast recharge

Low leakage etc...

 Application where a primary power source is available ( Energy Harvesting)
and a back up energy source is required to guarantee a continuous
nperation : (+

Pwer mgt
SPV1050

-0

()
L

Pwer mgt
SPV1030

.
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Application examples

* World thinnest watch : Only 1mm thick thanks to the EFL700:

- Powered smartcard : Two stacked EFL700 in a 750um flexible card:
Stack of 2 x EFL700

S - worldline

Joined project with: gemalto \E ipdio g ENSICAEN .. - (uIe

- Industrial : Power bus way temperature sensor powered with'tihy ‘Stiicon
Thermal Electrical Generator (TEG) and the EFL700A39

. Power bus way
Autonomous T° sensor

With TEG and EFL700A39

by

Lys  Joined project with: micr®pelt
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https://www.dropbox.com/sh/rflos7apm7850hb/AADZPkBWnlyKQyY_ju91mdICa/High-Res Photos/02-CST_01_white_on hand_crop.jpg
https://www.dropbox.com/sh/rflos7apm7850hb/AADZPkBWnlyKQyY_ju91mdICa/High-Res Photos/02-CST_01_white_on hand_crop.jpg
http://www.ingenico.com/fr/
http://www.ingenico.com/fr/

Where to buy samples?

Minimum ,
compzre || nage gacyret | manummetrer | smenurscturer | pescrprion S| B | senes | cBzmem, venzos - | Copacity | size s Dimension | Terpipaten
= P ——— =T - =T - =T = s [~ =~ =T~ =T~ = T = =1~ = — ==
Tig-aag BATT LITHIUM I 101" L x 1.017 W x
= 7® — 497-14; nD @ ||EFLToDAaze-RL || STMicrosiectronics | THIM FiLm 30.00000 100 EnFilm ™ T P 3 e 0 7mahn 001" H (25 Trmm = Solder
RECHRG 2- (Lithiumg 25 7mm x O.2mm)
|l -y BATT LITHIUM I 1017 L x 1.017 W x
= 7 — EFL7o00sz9-R1 THIM FILM 38 20000 1 fih 3w orman || 0.o1" H (25 7mm x Solder
RECHRG 2- 25 7mm x O.2mm)
DKoy BATT LITHIUM - 1017 Lx 1.017 W ox
= 7 = 49714 snp @ ||EFL7ODARs RL || STMicroelectronics | THIN FiLm o Calculate 1 e - 3w o7man || 0.o1" H (25 7mm x Solder
RECHRG 2- ¢ > 25 7mm x 0.2mm)
e e = e
= =1 1-=r L7 D0A3IS-RL EFL7I0AIS-RL STMicroelectronics| Electronic Battery | Data 114 1- 30658 € I:I
EnFilm Sheet In Stock o

52963 €
10: 2872 €
25: 26,56 €
S0: View

‘@ rechargeable solid
New At Mouser state lithium thin
film battery

bim.: 1
MAwlt.: 1

Learn More

Cliquez ici pour lancer la recherche

element U

PRODUITS | SOLUTIONS D'

.

CHATS | MON COMPTE | SERVICES ET ASSISTANCE | COMMUNAUTE | OUTILS DE CONCEPTION | APPLIH

I conformes RoHS | Recherche swancée

@ Pan Number/ Keyword % Cross Reference

ouveau Client Farnell element 147 El

ACCUEIL > Piles, batteries st chargeurs > Bastteries - Rechargesbles > EFL700A33-RL

STMICROELECTRONICS - EFL700A39-RL - BATTERY SOLID STATE RECHARGABLE LI @

Fabricant: STMICROELECTRONICS
eSTore
Code commande: 2428577
Référence fabricant: EFL700A39-RL Disponibilité: En cou
| Data Sheet (218.. Commandez cet arti Introduging the eSTore dedicated inftially to offer the convenience of buying boards and Online Support
I'expédierons dés q eS5Tore Search development kits directly from our site. Supported by our logistics and order fulfilment

panner, the eSTore makes possible 3 quick and simple access 1o our avaiable
nwentary of development kits and boards

Gnline Support
P Woir plus de prod o

(" erLroo B

EFLT00A38
nFilm - rechargeable solid

Quantité minimum: somys | state fithium thin film battery
iple 4 Development Taol Hardware e
Multiple de comman
. ) Development Tool Hardware The EFLTO0A3 is & thin
Buins Hnibains UT: 27 for MCUs e
Deuslopment Tool Hardwars battery The battery has &

for SPCE MCUs
Devslopment Taol Hardware

LiCoO:cathade, LPON
ceramic electrole and a

[ for STM3Z MCUs Mo F automotive MCUS with
; Price: 538,22 ce consirained
alusiion Tools Availability: 34 jons:
Evalustion Tools Lead Time: 2
“EFLT00A39" - 1 Matches .
amplifier 3nd Comparator Sva Orderable Qty: 1

Finers: Mantacturer: Boards

O s [Eyw—— Audio C Eval Boards

D s Automodive IC Eval Boards

O com e - .

| ooy Fiers B -

F—

e
N s

inpiay: (10 Mancia %]

Fart image Manutasturer Part Number

Mnufasturer Mame @ Deseription Data Roks Additional info: Multiple. Guantiy
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Support Design tool

« EFL700PMB : EFL700 power management board:

* Include the charge regulation and discharge protection circuit; EFL700PMB

Pulsed discharge current management with a thin Super Cap ( Cellergy);

Ready to use in the application ( direct USB charger , Energy Harvesting
and load connection); '

Current and voltage monitoring interface with the Load Board;
Price :$60
 EFL700EVALKIT:

» Complete demokit combining the EFL700PMB and a load board to
monitor the EnFilm™ voltage and current;

 Pulsed current emulation circuit is included in the load board and allowsis
to check the behaviour of the EnFilm™ in pulsed current discharge
condition;

e Price:$335

Lys
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PEM: Perpetual Energy Module concept:
custom design can be developped on demand

Combine Energy harvesting , EnFilm and power management in a single module

43mm

2 distribution channel

/ (1.8V and 3.3V).

>100uW (300lux) 700pAh (3.9V) EnFilm ( EFL700A39) ULP Power management
a-Si flexible PV panel circuit :SPV1050
Kys
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EFLT00A39

LCP12/26/26 T001Ah/2v9
Rechargeable Li
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