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NAGASE (EUROPA) GmbH

Main Industries
. Inkror_] Oy Opto Packaging, Optical
NAGAS E N Eu ro p a Espoo, Finland /' payices, Printed Electronics

% Pac Tec Main Industries
50 sl e ] Plating Technology,
Technologies GmbH . .
auen, German Machine Manufacturing

European
Headquarters
Dusseldorf, Germany

NAGASE
(EUROPA) GmbH

London Branch
Mobility, Pharma,
Chemicals

NAGASE
(EUROPA) GmbH

NAGASE Budapest Branch
(EUROPA) GmbH Mobility

NAGASE Lyon Branch
(EUROPA) GmbH Personal Care
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Fig. 3 Sample photo and cross-sectional diagram of DLB type modules
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Structured Direct cooling baseplate No baseplate
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direct cooling
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Cupper flat-Baseplate
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Wired interconnection
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Silver sintering Top die Copper
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Swoboda

Swoboda current sensor module (in/fineon
scalable for complete HybridPACK™ Drive G2 portfolio |

Core-less

Sensor IC

Bus bar

Based on TLE4973 core-less technology
Scalable for Complete HybridPACK™ Drive G2 portfolio

Sensor IC

Flux
Concentrator

QS available Bus bar

MNAGASE | Delivering next. 36



p EMCI1ILY—{th

EAGTOP Swoboda Intensa

ﬁlﬁl}\“z}\“_\ l%ﬁﬁ:/lll'\ 7134 I\jys U_ Fjl/_l\\ j);:)ﬂ\ %ﬁl‘-t)ﬂ_
BREEXELREEERmZI Y —IVRYI A 152 IR, BIEMUL. A—/N—F—)L Rk
CEELEE

MNAGASE | Delivering next. 37



EV/&Eith BEXMN7I0—-F

MNAGASE | Delivering next.



E#Keywords ANAGASE

© EBihEE

@ YATTEM (BEM. \M AR tEESPm(IREIL)
® AMOYJHEVOHES

@ KA (BkdHD. VWIEA. RenaulthE, EEJ)

® FM7IVIT—S3>0R%k




1. The Outlook of LiB materials Nagase has been promoting now

cathode active material

)
)

alminum foil as collector

[o |

EMC

' & LiFs]
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3. XEV 5 different electrification system overview ( Tank to Wheel base) &

GHG reduction @

p 48v M-HEV
— engine assist

12v series
start & stop(ISG
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4. xEV system & several issues to be solved

system top issues main active materials
5 BEV ® higher energy density [Cathode] NCM622-NCM712-811-NCA
- @ longer life @ absolutely safety @ cost [Anode ] SiO(SiOx)+A-Graphite
® higher rate [Cathode] NCM622
4 prHev . .
® longer life [Anode ] Graphite

[Cathode] NCM111:-NCM523
[Anode ] Graphite
[Cathode] NCMS523-LMO
[Anode ] LTO

2 48v MHEV | @ higher rate
® more recharge ability

[Cathode] NCM111+NCM523-LFP

1 12v s/s ®-30 Clow temp* Cold Cranking Power [Anode ] Graphite
LAB replacement | @ higher rate [Cathode] NCM111-LMO

[Anode ] LTO

[Cathode] :NCM83,NCA,LNO > Co free

X%:'SE ® higher energy density [Anode ] : (DsiOx +A-Graphite
@Li-metal w /coating

@High Altitude Platform Station

MANAGASE | Delivering next.




5. How Nagase suggest our customer these materials?

Copper foil as collector

@ higher Ni content
@ lower Co content
@ single crystal

@ temp *doping * coating

@ precursor synthesis(crystal)
@ recycle base NCM ‘

Anode material

@ appropriate/Si base
@ crystal shape and size ™
@ better ICE

@ suitable binder

@ Indian AG+NG/IRA

Cathode material

MNAGASE | Delivering next.

BEV : Issues solved for Cells

®higher ED (@longer life

B)safety @cost
®higher C/D rate ®GHG

table suppl &o timization

cellulose separator

@ higher voltage up to 4.5v

@ electrolyte longer retention
@ low resistance

@ fast electrolyte absorbency

&
»

@ thinner foil 8um->6um —-4.5um
@ roll margin

@ stable supply

@ supply agreement

@ adjustment for each cathode
@ adjustment for each anoode
@ effective additive for

anode & cathode ( :
@ original additive M
@ patent issue




10.2 Recycle based Cathod(CAM) to reduce both GHG & COST

Metal Extraction

T » coson @ wnso, F g — T L
A}
— NisO, Carbonate Commodities market
SoIvept or traditional cathode
Extraction ) manufacturer
@
Ho — — pCAM/CAM
Any type PN Black (| 4y
of Li-ion Shredding Mass _

K

Leaching & NMC Ratio Adjustment Precursor Cathode

s 1 @A ul:

Sustainably- Battery
‘ Purification & Co-Precipitation Active Material Made Cathode Manufacturer
o2 (pCAM) Active Material
Cu, Al, Plastics Semeees ASCEND ELEMENTS EXCLUSIVE IP—===----- / (cAam)
ANAGASE " &5ANNg next. . Request of Customization

recyclers
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