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Requirements for Edge Nodes Connectivity .
ilika | stereax

solid state batteries for the connected world

Small-size
unobtrusive, <
for hard-to- \7 Low cost of
reach places

ownership
(no battery
change)

Safe, reliable
technology
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Perpetual Beacons lika | stereax:

solid state batteries for the connected world

4 Ultra low power electronics,

4 Efficient energy harvesters 2
sensors, communhnication and PMIC
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Thin Film Solid State Batteries m
Ilika | stereax

solid state batteries for the connected world

Rechargeable SOLID STATE
Li-ion Chemistry

Encapsulation / Packaging

No liquid or polymer electrolyte
Won't leak or explode!

Anode / Current Collector
Solid Electrolyte

Cathode / Current Collector

Fabricated using equipment from semi-
conductor and MEMS industry

Deposited by single-step co-evaporation;
Patterned by photolithography and etching
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Design Considerations
ilika | stereax

E n e rgy a n d Powe r Ca pa b i I iti eS solid state batteries for the connected world
100 : : | 1c i 20C pulse current (msec)
% 80 [-—— | >
5 o /! B— =
5 5C 2
; ! >1000 cycles &
g i (100%DoD)
|
ol ! 2 ; . . .
o TirriZ/Miniies v T rrmLT T 0 0.1 02 ~—er o4
. . Capacity / mAh
4  Rapid charging 4 High cycle life at high rate 4  High discharge rates (e.g. can
(80% in 8 min) (>5000 at partial DoD) power BLE)
Energy density road map TR o
NOwW (Q1 2022) map (2023)

“M250”, 250 p1 Ah
30 Wh/L

“M10007, 1000 p Ah /
200 Wh/L

“M300"

300 p Ah
60 Wh/L
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Design Considerations
Size, Shape and Handling

SSB shapes are
customisable

Induction charging
bands

Processor

Dimensions road map

In development

Now (Q12022)

o batteries
Sensor

lika | stereax

solid state batteries for the connected world

Antenna §?ﬂ ””(’{,;59
%4,
Solid state Sre,.é:‘a ‘,{5/2{:9,
Connections
On our road * No need for battery holder
map (2023)

SSB are not solderable

xy: 18 x 20 mm
z=0.7mm

Xy: 5.6 x 3.6 mm
z=0.15 mm (cell) >
Z=0.9 mm (6-
(1))

[ > smaller

Conductive epoxy

(Ag / Carbon; room temperature)

Wire-bonding

(room temperature; Ag/Pt)

Xy: 2.5 x2.5 mm
z=0.1 mm (cell)

S~
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Design Considerations
ilika | stereax

solid state batteries for the connected world

Description

Battery protection (operational voltage

Increasing number of off-the-shelf  window

_ 100 pAh SSB
u Itra IOW power PM I C \(l)(:ll'zgztevoltage conversion: 3-4V - useful @ 3.5V
Texas I nstru me nts bq 25570 ﬁg?\:ﬂ:::r;nput current and voltage (Energy

Analog Devices ADP5091 Mm-scale footprint
E_peas AEM 10941 Low quiescent currents

So me O E M p refe r to d es i gn th e i r Detect voltage levels for organising power

flow or charging

own ASIC inCIUding such functions  switch power from different sources,

switch output power on or off
M I C RO D U L MA198 Use ultra-low-power

Buck and boost voltage

Battery charge management
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Design Considerations
llika | stereax’

olid state batter ected world

Energy storage components self-
discharge via leakage current - Only

pa rt i a I Iy recove ra b I e Battery system Estimated self-discharge Ref 1
Du ri ng u n used periOds; Non-zero Ioads anarill::\ii::_meta‘ 2-3% per :::(i:-joy:::rs shelf life)
and switches; Shorts

Nickel-based 10-15% in 24h, then 10-15% per month

Qu Iescent Cu rrent Contrl bUtIons: Lithium-ion 5% in 24h, then 1-2% per month (plus 3% for safety circuit)

Communications
Energy source Leakage current Yearly
Sensors -

MCU sleep mode Solid state nA 10pAh
batteries

PMIC Pulse caps 10nA 100pAh

Medical cylindrical batteries have Zero- PMIC 100nA 1mAh

volt technology Supercaps, coin 1A 10mAn
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Applications
Remote Condition Monitoring Wl n dSp z 0.0.

4 Harvested energy: solar +
vibration

4 Battery powers transducer which
measures vibration spectrum of
blade as a “signhature” of its health
(cracks, delamination, rain,
thunder...)

Data transmitted to Cloud via Gateway (BLE)

PwrSoC21
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solid state batteries for the connected world

© WindTak

Crack

FFT of recorded vibration
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Applications
Embedded Electronics

% @ ¥ »
o=
AMANDA

lika | stereax

(., penta

4 Memory Back-up
4 Real Time Clocks
Stereax benefits
4 MCU Back-up s Uit low
4 Smart Electronic Cards leakage current il
4 Asset Tagging : Hiizssnite;gy
4 Electronic Shelf Display . smalland thin
4 Embedded Security * largecycle

: ireloss ond Localisaion Technologies,
Simulation and Verification
Low-Power Temperature Sens
number Bo
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Application
pplications PLASTIC LOGIC !lkastereax

“

&

Plastic Logic’s flexible,
segmented, glass-free EPD
technology

Smart version uses Solar
harvesting

m_ B ,H-*"

Dizplay Plastic Logic — Segmented EPD e 15u pd ates / ' //
Solid State Battery llika Stereax M250, 250 uAh, 3.5V hour at 300 lux : . /*’/

_ * 60 update in the /
Super-Capacitor Cap-XX H5230 dark z
Solar Panel Lightricity EXL1 module ¥ Len
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Applications

Pacemakers

; b and Cardiac

R & Rhythm
%‘,Management_' %

Enabled

Spinal Cord  Sports and
Stimulation  Medical
Wearables

DISRUPTIVE PRODUCT DESIGN
Small size < 1 cm?3
Miniaturised components
Energy harvested from the body
Ultra-low power electronics

NEW CONVERSATION WITH PATIENTS
No need for invasive and risky procedure
Charging can be done at home

BUT more regular recharges (daily/weekly)

PwrSoC21
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solid state batteries for the connected world
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I AL et " 4
NEXT GENERATION:
Best fit for SSB!

* Ultra-small and thin
* 1000s cycles

* Unusual shapes

* SAFE




ath to Manufacturing
~~:~:\:;—:’ #

~
N

|

2020 2021

s $20m Investment + Q2: Equipment SAT » Early production of
prototype M300 and
+ Q3: Facility Fit-out M600
* Production ramp up:
1000wfr/y
» Start of reliability
program

* Equipment purchase

and FAT
* Q4: dFMEA design

e

Early production of
prototype M1000
Production ramp up:
2000wfr/y

Full solution
reliability program

Floor: 1,600 m?2
Clean rooms: 340 m?2

Early production of
prototype D
Production
4000wf/yr

Dataset ready for m

FDA audit k‘w
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Next Prototypes: Stereax M300 llika | stereax:

solid state batteries for the connected world

Parameter
3.6 mm x 5.6 mm

/ pm <900

/ wAh 300 el ThEe
/ WhiL 60 A
/V 3-4 =

at25°C/Q 200
/ wA 300 (10) 5.6 min
/ mA (0.5 ms, 3 pulses every second) 3 (100)

current
] (100% DoD to 80% capacity) / cycles > 400
Cycle Life at 37 °C
(50% DoD to 80% capacity) / cycles > 800 M300

In-house devices Q1 2022, Post HALT testing (for issue outside llika )
Q2 2022
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Call to action

CUSTOMISATION

llika can designa

EVALUATION battery to fit your
requirements

Evaluate Stereax
standard products

PROTOTYPING

Ilika can provide low
volumes of batteries
for prototyping,
internal testing, field
trials

lika | stereax

solid state batteries for the connected world

MANUFACTURING

llika is transferring its
solid state battery
technology to
foundries

Or you can take a
license to have the
batteries manufactured



Keep in touch! llika | stereax

Thanks a lot for your time and attention!

Any questions and/or comments?

A www.ilika.com
4 Contact: info@ilika.com

4 v @ilikaplc
4 [ /ilika-plc



http://www.ilika.com/
mailto:Emmanuel.tillvattier@ilika.com

‘ I ‘ k
Unit 10a The Quadrangle, Abbey Park Industrial Estate, Romsey SO51 9DL

Tel: +44 (0)23 8011 1400

www.ilika.com



