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llika Solid State Batteries llika

Stereax®
Miniature battery

technology for MedTech
and Industrial loT

Goliath
Large format battery technology
for Electric Vehicles, Consumer /
Electronics, Aerospace, Military
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Rapid adoption of EV
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Limitations of LIB
Lead on cost
Mature technology

- Specs will plateau

- And difficult to recycle
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Source:: Canalys / Business Wire

- Specs won’t meet demand
(energy density, charging time,
operating temperature, cycle

- Technology is flammable
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Why Solid State Batteries for EVs? ilika

Conventional Lithium lon Batteries All-solid state
Batteries

Contain no liquid parts

Solidelectrolyte [l

Anode Cathode

Source: Toyota

Will only reach mass

$/kWh GWh
adoption with price 200 Mass adoption when 400
. 180 price parity is reached 360
parity and GWh-level 160 320
production oo 200
In the meantime, o 200
markets that can 60 120
. . 40 134166 80
absorb prices for unique 2 54] I E . E 0
specs (hypercars, 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
consumer electronics) == Solid-state BEV === Other BEV

Liquid li-ion pack price Solid-state pack price
Source: BNEF




Features & Benefits ilika

Feature Cell Level

MVP
High 500 - f
- Operating
Temperature 400 A —  Less complex cooling system
*p—‘ Cell Energy Max theoretical energy
— Density EOREN densityof LB | I \
Non p
flammable 200 - ..
- |_.I-I0n — Less packaging at pack level
P 100 + equivalence
< No ||qu|d part 0 T T T T T T T T T 1 p
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
—_— | | Lighter pack or more batteries to
) ide high
Higher provide higher range
T cnerey Pack level .
ensity -
Ne——
—_— Poir:::e(;ge;?: . | | More attractive to end user;
2020 — enhance reputation of company

— Higher power

7096 Less cooling ‘

Gctp: 60-65%

75% - 85%

(Audi eTron)

|

Less packaging due
to higher safety

— Pain reliever

Faster charge

Gctp: Gravimetric Cell-to-Pack ratio
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Market Update llika

GM joins the race!

Toyota sets its budget!

MOTORTREND 1<

ITZZ?SHST?EEH its eggs in one pouch, so to speak. But the investment is huge ”Thium_meTO I 9nd SO”d-STOTe Ce”S
New UK Consortium named Munich Uni/P3 Paper
(based on sulfide technology published on SSB
and Li metal anode) production methods
MOU signed between Johnson Matthey, Faraday Institution, Britishvolt, Oxford University, UK Battery R nem
Industrialisation Centre, Emerson & Renwick and University of Warwick. Solid versus Liquid—A Bottom-Up Calculation Model to
Analyze the Manufacturing Cost of Future High-Energy
A consortium of seven UK-based organisations has signed a memorandum of understanding to corbine arnbitions to develop Batteries
world-leading prototype solid-state battery technology, targeting automative applications. Joscha Schell* Heiko Kndrzer, Anna Julia Imbsweiler, and Gunther Reinhort
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UK-based SSB Ecosystem ilika

UK Government Objectives

— () l 0
- Y N,
S ‘-‘- ® \ 1-‘- ‘ ﬁ Innovate — THE FARADAY Vg INDUSTRIAL Department for
e UK INSTITUTION %% - STRATEGY Business, Energy
Increase uptake Create a UK EV Increase private & Industrial Strategy
of EV to meet manufacturing and investment in
2030 targets supply chain hub R&D -

PowerDrive =N .
nonoa R o [PETTSN

Dedicated Solid State Battery Facilities Line

,‘4 750m? footprint, including over @
£ N~ 600m? of battery development . “ n ’

laboratories and production MoSESS vicLaren A o ‘{‘H v MG - ENDED

! equipment SYSTEMS ) o )
- o Production of TkWh per week
Granite
Effective use of Funding
comau O .

£5.6M £21M
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gth (% exawatt

ADVANCED
PROPULSION
CENTRE UK

2018-21: 2021:
Grant Funding lilka raised




Target Markets: Strategy ilika

4 Power Cells for High Performance
21700: 4 Ah
Cars (SuperCars, HyperCars)
166 mm
§ 3000 Expectations for LIB | ‘
< in 2025
E 2500 5C 11—~
s | 8
% o Energy focused (NN | g
o 4500 cost sensitive g
1000 ‘ ‘ 21mm
: | . 4 High Power 21700 replacement
' oo for Consumer Electronics
nergy Density (Wh/Kg)
Source: Adapted from WMG >300 Wh/L
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Manufacturing Processes

- s = &
TR S
& by ®w '
Dosing & Coating .
Mixing ’E>[ & Drying ]E> [Ca'e"de""g]Q Cell Assembly

Electrolyte on Cathode *\ — n -

Coating Calenderi " . N Stacklng& Tab Pack
Electrolyte ) & Drying (| Calendering (> | Siitting "> | Notching |:{> Sintering |> )8 Welding IZ> ackaging IZ:>

Lamination
Anods {D&?i?r?g&}i>[ E%arﬁi?\% J[:>[Calender|ng] Sliting | > - > B E>C¥ @ (o) {ox)
sostee (@) ) Ay

Technology can be reused l ! I J I ] - ﬁ

from Liquid LilB in SSB Filing & ~
RS e pomaton |65 song |ep| Ooszssn Foldna |ep Gradna s
Technology is not required / \

wem @ I ) ’

Different/New technology in
SSB
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Composite Materials Formulations: Electrolyte ilika

4 Various definitions of BOM cell cost forecast

“Solid State”

(O]
o

(est. 10 GWh) (Adapted from

. E e ® ELECTROLYTE ™ i
z Polymer : 3 s 20 ] -
s 2 7 @SR  CATHODE
¢ e e .
E Semi-Solid s 3 (i P T
S I i Se " ; o
'g (polymer + ceramic) 1 5 = - i § 30
1] £ _
E o NP Materials in
lonic conductivity g 20 common
=4.3x10%Scm! @
4 Solid state electrolytes | - 15
) < 10
= /
g - i
2 g :
§ g ORI 0
e = : SSB LIB
=
o

B Cathode ®Anode Current Collectors Electrolyte m Others

A4 llika is developing:
4 High density defect-free solid electrolyte layers (% exawatt
4 Interface and interactions with cathode components (buffers)
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https://about.bnef.com/blog/battery-pack-prices-cited-below-100-kwh-for-the-first-time-in-2020-while-market-average-sits-at-137-kwh/

Composite Materials Formulations: Si Anode ilika

High energy density Li energy density is higher

Optimum particle sizes and
distribution of particle sizes for

No dendrite formation Volume expansion

Larger range of compatible .
& g P Loss of contact due to contraction

electrolytes composite silicon anodes
Reduced materials, handling and Decrepitation through SEI formation
processing costs in liquid electrolytes
Easier to recycle Rates limited in initial intercalation

‘ l Anode current Collector
Solutions for the Use of Silicon in SSB A
node

Selection of optimum silicon phases and particle morphologies
Solid Electrolyte

Disperse silicon in a flexible composite structure

Contain additives that provide mechanical strength to the electrode "%

System designed to form an incorruptible SEI Cathode current Collector

Optimum compression to support throughout cycling Micro-scale
(intermediate)

Micro-scale (Coarse)

Control cycling to limit change in volume during normal operation
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Composite Materials Formulations: Cathode

4 High cohesion and density to
achieve stable cathode

SEM HV: 25.0 kV WD: 13.63 mm
View field: 270 pm SEM MAG: 1.02 kx
Det: SE, BSE Date(nvdly): 10/14/20 Performance in nanospace

Anode current Collector

Anode

Solid Electrolyte

Cathode

8| :
Cathode current Collector  ~1_ bt b e
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Scale-up Plans

llika

MVP

PROCESS DEVELOPMENT

TECHNOLOGY DEVELOPMENT

MODULE/PACK & BMS
TEST TRL6
AUTOMOTIVE VALIDATION TO TRL9
TRANSFER TO MWh AND GIGA
TECH TRANSFER MANUFACTURING TECH TRANSFER
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Keep in touch! lika

Thanks a lot for your time and attention!

» Any questions and/or comments?

Contact:

¥ @ilikaplc
[ /ilika-plc

Ilika, Stereax and the llika and Stereax logos are trademarks of llika Technologies
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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



