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llika Solid State Batteries ilika

Stereax®
Miniature battery

technology for MedTech
and Industrial loT

L Goliath
7/ Large format battery technology

for Electric Vehicles and /
Consumer Appliances
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Why Solid State Batteries for EVs? ilika

Rapid adoption of EV SOLID STATE BATTERIES
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Features & Benefits

Feature

High
- Operating
Temperature

|

Non
flammable

|

-4 No liquid

|

Higher
—  energy
density
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— Higher power

|

L Faster charge

Cell Level

500 -
Cell Energy 400 1
Density 300 -
200 A1

100 -

MVP

Max theoretical energy

density of LIB

Li-ion
equivalence

0
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lika

Less complex cooling system

Less packaging at pack level

Pack level

2020

Gcetp: 60-65%
(Audi eTron)

Greater energy
pouches (BYD Blade)

70% Less cooling

Less packaging due
to higher safety

il

75% - 85%

Gctp: Gravimetric Cell-to-Pack ratio

Lighter pack or more batteries to
provide higher range

More attractive to end user;
enhancing reputation of OEM
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UK-based SSB Ecosystem ilika

UK Government Objectives
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Increase uptake Create a UK EV Increase private & Industrial Strategy
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Grant Funding llika raised
£5.6M £24M
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Target Markets: Strategy ilika

Power Cells for High Performance
21700: 4 Ah
Cars (SuperCars, HyperCars)
100 mm 2
5000
weight &t izzwer - "‘: B | !
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= in 2025 ;
T 2500 5¢C b &2
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1000 21mm
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Source: Adapted from WMG >300 Wh/L

International EV Batteries 2021 Page 7



Manufacturing Processes

T e
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Composite Materials Formulations: Electrolyte

Various definitions of BOM cell cost forecast

“Solid State”

(est 10 GWh) (Adapted from
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4 llika is developing:
4 High density defect-free solid oxide 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
No dendrite formation Volume expansion Optlmum partICIe sizes and
Larger range of compatible . distribution of particle sizes for
| | Loss of contact due to contraction . .
= st e 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 Anode

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 ilika

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(midly): 10/14/20 Performance in nanospace

Anode current Collector

Anode

Solid Electrolyte

Cathode

VEGA3 TESCAN

Cathode current Collector ~1_ et e e s
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Continued Goliath Technical Progress

> 100 Cycles without cell failure Q4 2020 7
Demonstrated conversion efficiency > 90 % in stable cells Q4 2020 7
Demonstrated reproducible baseline manufacturing process Q1 2021 /
> 500 Cycles without cell failure Q2 2021 2
Demonstrated room temp cycling with modified electrolyte Q3 2021 < /
Increased cathode utilization/capacity Q3 2021 /
Demonstrated 1C discharge cycling at 25 °C Q4 2021 / :
e Cell 1 Discharge ) e
“2r ® Cell 1 Charge
‘/ ] > * Cell 2 Charge
> 1 3 .
3 @ z - i
z 8 S .
8 g it gy L R T T T T Y !
C-Rate ‘ l
Accumulated Charge Cycle
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Scale-up Plans |||ka

MVP
2022 2024 2025

PROCESS DEVELOPMENT

TECHNOLOGY DEVELOPMENT

MODULE/PACK & BMS
TEST TRL6
AUTOMOTIVE VALIDATION TO TRL9
TRANSFER TO MWh AND GIGA
TECH TRANSFER MANUFACTURIN 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
0 /ilika-plc

llika, 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
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Unit 10a The Quadrangle, Abbey Park Industrial Estate, Romsey SO51 9DL
Tel: +44 (0)23 8011 1400

www.ilika.com



