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INTRODUCTION o)

Key information on LMFP U////

Lithium Manganese Iron Phosphate (LMFP) is a promising emerging cathode material for lithium-ion batteries. Derived from LFP, it retains key advantages (structural stability, safetM ost,
relatively good cycle life) while offering a 10-20% higher energy density thanks to manganese substitution. LMFP still faces challenges such as low electronic conductivity, slow lithnp fon
diffusion, and performance degradation linked to Mn3*. Current research focuses on chemo-physical modifications to overcome these limitations and enable large-scale commeraallzauon
LMFP developments are mainly led by major Chinese battery manufacturers, with new North American companies also advancing LMFP technology for EV and ESS applications.

* Higher energy density than LFP

* Mid-to-Long Range EVs * Improve electrical conductivity, lithium-ion diffusion
* Lower cost per kWh than NMC ) - ; )
* Heavy-duty vehicles (trucks and buses) and stability (overcome JanT distortion and metal
* Abundance and low cost of Mn . ) . ] .
. * Blend cathode with NCM for high-voltage batteries dissolution) thanks to:
" Higher voltage Potential to replace LFP in EV applicati N ing and morphol |
 Better low temperature performance than LFP otential to rep :acg in EV applications anost_rl.Jcturmg ap morp ology contro
* Improvements similar to LFP (nanosizing, spherical/microspheres, nanorods,

* High thermal stability and safety

* High voltage platform

* Leverage existing LFP manufacturing processes and
infrastructure

nanoplates, crystal orientation control)

* Surface coating (carbon and/or non-carbon
materials (ion-conductive materials, metal
oxides/phosphates, other cathode materials)

* lon-doping at Li site (Na, K, Mg)

Threat * lon-doping ant Mn/Fe site (Mg, Y, V, Co, Ni, Cr, Zn,
Nb)
* Anionic doping (B, P, F)

* Reduced calendar and cycle life compared to LFP, ¢ Lack of industry standardization causes product « Composition and structure design (gradient

due to the Jahn-Teller distortion of Mn and metal inconsistencies surface layer).

dissolution into electrolyte. * Scaling challenges
* Poor electrical conductivity lithium-ion diffusion * Advanced modifications required for LMFP increase « Develop green synthesis routes (Hydrothermal,
* Like LFP, SOC estimation is challenging process complexity Solvent-free mechanochemical, Direct regeneration
* Dual voltage plateau worsens cell consistency, * Underdeveloped supply chain recycling, Microwave-assisted synthesis, etc.)

causing mileage data fluctuations in BMS * Supply Chain geographically concentrated in China
* Limited compaction at cathode electrode level especially for Mn precursor

/) LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002
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INTRODUCTION

Comparison of battery performances in function of their technologies

€
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* Cell design and components other than the cathode can make a very large difference in cell performance metrics

* Marker [-] indicates no spec sheet available to make judgement.

Ratings marked with “**"are based on published data but have no commercial cells

For more details and sources, please visit: Battery Talk: Battery Application Break Down 1/01/2025 (Version 3.0)
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INTRODUCTION
LMFP Manufacturing processes (1/2)

The synthesis of Lithium Manganese Iron Phosphate cathode materials generally relies on two broad categories: solid-phase methods and liquid-phase methods. These methods aA//
often combined with necessary high-temperature sintering or carbon coating steps to optimize the material's performance

Solid-Phase
synthesis (SSS)

Hydrothermal
and
Solvothermal
Methods

Co-precipitation

Sol-gel

Q) KnowMade

The solid-phase method involves the direct mixing of solid precursors
(containing lithium, iron, manganese, and phosphorus) followed by high-
temperature calcination. Mixing methods are mainly planetary ball milling or
spray drying. Calcination is usually a two-step heating process: first, pre-
sintering (300-500 °C) to decompose organic material, followed by sintering
at elevated temperatures (600-850 °C) to enhance crystallization and
promote olivine-type crystal growth.

These methods conduct chemical reactions in a closed system under high
temperature and pressure conditions, with the solvent being water
(hydrothermal) or an organic solvent (solvothermal). Raw materials are
dissolved in the solvent and held in a high-pressure reactor to complete the
chemical reaction.

This method achieves mixing at the atomic level by simultaneously
precipitating metal ions (Mn?*, Fe?*, PO,3") from a solution by adjusting the
pH and other conditions. The precursor mixture is precipitated, separated,
washed, and then subjected to calcination. It can be combined with spray
drying and high-temperature sintering.

The sol-gel method involves hydrolyzing and condensing metal alkoxides or
inorganic metal salts in a liquid phase to form a sol-gel system, followed by
drying and high-temperature treatment. A sol-gel system is formed, then
slowly polymerized into a 3D spatial network structure (gel), dried to obtain
a gel-like precursor, and finally subjected to high-temperature treatment to
get the final product.

Most mature, simplest, and most suitable
process for large-scale industrial production
due to its relative simplicity and high yield

The hydrothermal method is a viable
commercial route for olivine production. It
offers control over material morphology,
nanoscale particle size, Fe/Mn repartition and
crystal structure. It typically requires lower
reaction temperatures and less energy
consumption compared to SSS.

Uses inexpensive and available raw materials.
The process is relatively simple and suitable for
industrial application.

Facilitates the uniform introduction of multiple
metal ions. The resulting materials typically
have a high specific surface area, uniform
crystal size, and high purity. It allows for
controllable particle size (~100 nm) and is
suitable for forming thin films and coatings.

I
/////A

/\.
Challenges

The process is limited by diffusion
kinetics, requires high temperatures and
long processing times, which can lead to
particle aggregation and non-uniform
particle size distribution.

Requires specialized equipment
(autoclaves) capable of withstanding high
pressures, which complicates industrial
scale-up. Post-treatment may be
necessary due to atomic misalignments.

Difficult to control the crystallization
process and requires ensuring a
homogeneous distribution of Mn and Fe
to avoid phase separation

The process is complex, involves lengthy
drying and processing cycles, and uses
expensive raw materials, making it
generally unsuitable for industrial mass
production. Poor reproducibility can
occur.

LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002 7
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Programmed
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Processes
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nufacturing processes (2/2)

This method involves the synthesis of the material in a molten
state. MISS is used for the dry preparation of LMFP. The process
involves melting precursors, which may be followed by grinding
(milling) of the resulting ingot.

Involves mixing precursors via high-energy mechanical activation,
sometimes combined with sintering steps

A simple, specific solid-state strategy developed to in-situ
synthesize (M-LMFP) materials with innovative carbon coating and
phase doping structures (Fe2P and amorphous Li4P207). It relies
only on the carbon and Fe-containing components derived directly
from the raw materials to form beneficial secondary phases.

The synthesis involves multiple types of ionic liquids, often
followed by high-energy dry ball milling and high-temperature
treatment.

Involves synthesizing LMFP and then physically blending it with
other materials, such as NCM or LFP, to improve energy density
and safety, although this requires high uniformity during blending.
Strategies range from simple physical mixing during slurry
preparation to sophisticated interface enhancement methods.
Structural modification can involve adding LMFP as a coating or
skeletal structure to other materials.

Recognized for its potential in large-scale production
of olivine materials via molten ingot synthesis.

A widely studied approach. Enables the production of
nanoparticles, often leading to uniform structures.
Mechanochemical activation followed by calcination
can yield materials with excellent cycle performance.

This method achieves surface modifications without
introducing additional reducing gases or
cumbersome processes. It is an extremely scalable
strategy for large-scale production.

Primarily recognized for fundamental research. Can
potentially regulate crystal morphology. The use of
ionic liquids can create specific synthesis
environments.

Combine advantages of different cathode active
materials. Achieves a more balanced performance
profile, combining the high energy density of layered
oxides with the intrinsic safety and long cycle life of
olivine phosphates. LMFP blending improves the
safety and stability of layered oxides (NCM) by
protecting against degradation and dissolution.

Challenges

A major drawback is its high energy
consumption and the requirement for a
long grinding process of the prepared ingot.

The properties of the resulting LMFP can
show variations depending on whether
mechanochemical or solvothermal methods
were used.

An imbalance in the ratio of the generated
doping phases (Fe2P and amorphous
Li4P207) can be detrimental to cycling
stability, potentially hindering Li + transport
due to chemical inhomogeneity

Emerging method for LMFP synthesis.

Homogeneity is a major challenge due to
the significant differences in physical
properties (e.g., particle size or density)
between the constituent materials. The
performance of the blend can be limited by
the degradation of the less stable
component (e.g., NCM). Complexity arises
from the need to optimize the ratio and
interface of the mixed materials.

LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002
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INTRODUCTION
Scope of the report

This report provides a detailed picture of the patent landscape related to LMFP: from cathode materials to battery cells. We have selected and
more than 16,800+ patents and patent applications published worldwide up to July 2025, representing more than 7,810 patent families (inventions) rel
to the scope of this report.

LMFP: From cathode materials to battery cells

Included: Lithium metal batteries and Li-ion batteries / Excluded: Other solid-state batteries (Li-S battery, Li-Air battery, Na-ion battery, Mg-ion battery, etc.)

LMFP MATERIALS

Cathode materials

TYPE OF MATERIALS

Non composite

Core-shell

General reference to Lithium metal
mmm Phosphate cathode material which
can include LMFP

Electrodes

Composite without a shell

Battery cells

General reference to Lithium metal Knowmade © 2025

Battery packs phosphate cathode material which

does not include LMFP

Recycling g Focus on LMFP Excluded of the study

Manufacturing equipments Included in the study

Charging technologies LMFP in a list of cathode materials

LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002
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INTRODUCTION

Found the right information in the report

Report sections

Your concern mmmmsp | TECHNOLOGY
For R&D teams,

Information you get engineers, scientists

PATENT LANDSCAPE OVERVIEW

* Ranking of players (enforceability, current activity,
geo/tech coverage, prior-art contribution, etc.)

* Patent filings dynamics per player

* |P collaborations (co-filings, IPR transfers)

* Patent litigation/oppositions

Innovators

SEGMENTS ANALYSIS

* Patent filings dynamics per segment

* IP leaders per segment (enforceability, current
activity, blocking potential)

* Key patents per segment

* Recent patenting activity per segment

Technology trends

Technology mapping

IP. PROFILE OF KEY PLAYERS

* Patent portfolio summary (portfolio size, IP
activity evolution, patents legal status, geo/tech
coverage, strengths/weaknesses, etc.)

* Key patents
* Recent patenting activity

Current R&D activities

Technology roadmap

IP

For IP teams,
patent attorneys

Main patent owners

IP risks/opportunities

Blocking players

IP risks/opportunities

in each segment
(FTO, litigation, licensing)

Blocking patents
Geo/Tech coverage

Link between patents
and products

MARKET

For executives,
business developers

Ecosystem

(competitors, newcomers,

partners, clients)
Main trends
IP vs Market

Benchmarking
Markets of interest

Future developments

Future products
Potential partners

Potential targets

PLAYER

Zoomin a
competitor / partner

IP position vs Market
position

Player relationships
(collaborations/
dependencies)

IP position and level
of investment in each
segment

Key IP developments

R&D investment level
Key inventions
Current IP activities

Strengths / Weaknesses
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N
Excel patent database “\////
o

With the present report is provided an extensive Excel database with the 7,810+ patent families (inventions) analyzed in this study:’h\',gé
useful patent database allows for multicriteria searches and includes patent publication numbers, hyperlinks to an updated onlih'\')-
database (original documents, legal status, etc.), priority date, title, abstract, patent assignees, patent’s current legal status, and segments
(precursor, cathode active material, cathodes, battery cells, other components of battery cells).

E C 5] = [ 5 H il 4 L bA I (u] F (]
» LMFP for Li-ion Batteries - Patent Landscape Analysis 2026
i | The data are extracted from the FamPat ide patent datab o 1-0ORBIT) which provides 100+ million patent documents from 100+ worldwide patent offices.

The search far patents was completed in July 2025,
1 | The paterts are grouped in patent Families. & patentfamily is 2 s=t of patent applications filed in multiple countries to protect a single invention by a common inventor(s).

Earliest Earliest
application publication
date of the date of the

Current legal
status

Current patent FPatent
assignees assignee name
[ i i used in the
report el g nr-ce u = = = = = =

[KR10-2025- [KR10-2025- [KR10-2025- LG EMERGY SOLL LG ChernlLG Erer: 2025-07-13 [KR10-2025-

113068468 oo 2024-05-13 025011 %
ey OT22T7) OT12217) 0112217) O112217)

(CH20389032)  (CNT20389032)  (CN120389032)  MINME TALS NEW MCE [China Minkd [C120383032)
LEany EMZ0383032 | jthium iron The application  PENDING 2025-06-30 2025-07-23 2045-06-30 e "
“““““““““““““ [WO2024205308) [WO2024205308) [WO2024205306) RESEARCH INSTI RIST (Ressarch In: [02024205306)
TEE1335 IN20254706 807 iyine cathiode  An olivine cathode PENDING 2024-03-29 2024-10-03 2026-03-29 Open ®
[CM20357154]  [CNT20357154)  [CNT20367%54)  CATL - CONTEME CATL (Conternpore [CHI20357154]
115363004 CNTZ0357164  5apary cell, The application  PENDING 2025-05-23 2025-07-22 2045-05-23

Patent information

Questel Unique Family ID, Publication numbers, Title, Abstract,

Supply chain segments

LMFP precursors, LMFP cathode active
materials, LMFP cathodes, LMFP battery

Current legal status of patents (granted, pending, expired, etc.), Current patent assignees,
Earliest application/publication/grant date of the family, expected expiration dates,

hyperlinks to an updated online database (original documents, legal status, etc.) cells, other components of

1518419 CNmOaEEIz | e e SICHUANFUJNNISishuan Fuiin R o6 o 19 20250718 o) LMFP battery cells
TERSE  CNTSET2 (S on bt The ambodment PENDING o0 TN MEISTE ppgete onzsar-t e
TR RIS ooy bty Thementon  PENDING e TS e asarn S0
,,,,,,,,,,,,,,,,,,,, [CNI20319802)  (CN120319802)  (CWI20319802)  MINME TALS MEW MCC (Chira binkd . P [CN120313302)
< > Introduction ~ Patent family list -
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Patent Landscape Overview
General trends, IP leaders, new entrants, IP strategies, IP collaborations

PATENT LANDSCAPE OVERVIEW
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Patents on LMFP Precursors
Main patent assignees, newcomers, key players, key patents, notable recent patents

LMFP PRECURSORS
Main and key IP players have

LMFP PRECURSORS

dominate the LMFP precursor patent landscape

2023
Ranking of patent assignee according to the number of patent families*
- . LMFP PRECURSORS Vel Chain Position # . . .

Patents on precursor

- — PO YT B : o e s B
s 8 Mol manatacwrers| i | omesuptan [ Mo § o st
- = P " TS - i The categories to which
Shandong Energy Institute .
Of e SOE e I Y X each patent belongs are
i e . LMFP PRECURSORS available in the Excel file
Rouul!( = § o f key IP players have ided with th
Vong Zhbuon - — = e provided with the report

Key blocking IP leader

LMFP PRECURSORS K e e
Established IP Holders vs. Emerging Innovators in LMFP Precursor Technologies
Material
See ety of 1P leadersig, prioe-ae blocking poentil Bactery
IP Leadership FIO bloching potential, and hey pacents. t = — s
b shaped by moteriol - e R&O Labs Academic LMFP PRECURSORS
hng company Brunp, T
vhly chain - Materal Cstablahed Key patents on precursors
i — P Fotathed « There are 8 key patent famibes o LIEP precurson, each offerng distiact advantages reiated to purity, morphology, conductivity, and electrochermical performance
S Bartery ’ 0
o granted patents but >
z Iwtorical 1 players that RAD Labs
£ » prew Pending Mrorm Be s o e dormance of e rewhing
2 3% early goationing and = (ON, €7, most 50 . oftes _tattery e e e process by not requeng 3
2 M additions 1o their — TG
i etod s g - g duction, and e prepared
g LMFP PRECURSORS o exbibes - e rangunese damenes
: Recent patents (1/3) et e
rates 2 forwaed looking Dhepreblc o e e ghpunty, unform element
pplications, suggesting <over Innovation aimed at sohing the materiars inherent thortcomings, primandy GRMAD s e ad €23 COMXTON, leadvg
ne. Brunp began Ming Juring synthess. These patented methods often focus on (ontroling elemental ——
opted 3 worldwide 1P <tion routes. Pehode materist o ey
hovices e - (sovent can be recy
P iy - um - - mixing of Fe and Ma ot the
Wengers who emerged
are among Top3 of 1P forthe @ o e ah fie parDcRe Gmeters
t appiications. CATL has ncentration of Fe at the surface of the SIS GRS 6 SN GEE @ SR anaing W gh Gl
apam— — s s
; . . nll New Energy. BYN Jon gradients, partxularly those wher — —
0 ting actiity o China ucture during operation thanks 1o the e process n (o - - o et Ngh gty materil
Number of pending patent applicat 1dwide 17 strategy. Controling the overall MiCrOSErCture uitatie for prod - ~ - - o density leveis. The platelet
Ving voltage and capacity Porphciogy b pe - S ———ode storiel
BRICUTION B R R R e Vabiey. B enables the
Q) know: Y at Paten ape Analy oy el KM260C 2 con-shel dusign's Oher e e e untenng {260-C-600-C)
- ™ V. The Core-shed assbinastims sbee
wrsor level, patent T v - g watadie for hgh Gapaaty
@ TR ANG/Of CATDON Bt AR Materan. Precies beca - de and innide the hollow
wnottron cart - C oy ows mrgroved et
© oprvai—————— v,
cse control over particie wize and porosity, especialy at the nancacale, s vital for [ e Patont ¢
B _—— 1), High dansit s tacaetad 1o masimize the amaunt.of acths saatartl oacked »
sl shapes
Putesd Tech ind ondpace
X %o 1 2 3 ke ST
d ¥ ‘ - = g the L' QIMUBON Path ana pIOWOIG FO00 PrOCESSIONIY. Lamedar/piateset
. . § untening thasks to A5 layered stachng. enhancing change-dacharge capacity and
* Overal, e ation ol  peoduction costs, making it suitable foe large-scate industrial manutacturing.
patents U Capacty and good Inmial efMciency. Having a ring-like structure with 3 small
? :::: oo -"":: Aaterial, lowering grinding energy consumption and Impeoving process efficiency.
s grand ) - ‘Mlyrd(‘ompl‘bof\dﬂ\l'ﬁ
These 5 Route UM Qi Know ki " . . »
povass »
he com
* Boowy 2pact on the FTO of other companses due 1o
o
e ¢ ’ e Andly v 20 00T 28

o)) LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002
\\Qj KnOWMGde P y © 2|026 All rightys reserved I| www.knowmade.com 13



Patents on LMFP Cathode Materials
Main patent assignees, newcomers, key players, key patents, notable recent patents

LMFP CATHODE ACTIVE MATERIALS

LMFP CATHODE ACTIVE MATERIALS dominate the LMFP cathode materials patent landscape
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Patents on LMFP Electrode
Main patent assignees, newcomers, key players, key patents, notable recent patents

LMFP ELECTRODE
LMFP electrode patent landscape

Ranking of patent asslgnee according to the number of patent families* LMFP ELECTRODE
Valoe Chain Position ¢ Patents on LMFP electrode are filed by

Electronic
12 pmtont oy .2 ¢ of prtont ol Material manufacturers Batte urers companies / Tier
One suppliers

The categories to which

.
o

o -
g o
PP —— R ——— ‘ — a -
UMD ELECTRODE ) . 5= . - X each patent belongs are
LMFP electrode patent Iandsl LMFP ELECTRODE = - available in the Exce/file
are the most blocking companies o= = N ® -@
IP Leadership Prior-Art blocking Potential Strength Index for granted portfolios e — pr ovided with the r eport
b S Sttt 10 q MHUTCHINSON
20 .
‘ K2 : . LMFP ELECTRODE
; 3 2 Recent patents on LMFP cathode (1/4)
o . . mmmhﬂnmm»mﬁmnnnammn "-MMMM"‘M(G‘(MW"(:MMIMM(Mﬂumtwmmﬂmd
< Active materials engineering
& " rw(mmnnmmm:mmumlwmw v - — - - . - - by,
—y .. A and ion-transport kinetics. Multiple disclosures. explore o - Other
E . FO5L), Rxide Stvbn Uake, Baiacy 7w . . o e il iy e reryatey  ATkio-iize gracient, 300 malthscale engineered mcrphologes . B
bt : + i - “"‘:‘“"’"‘"‘:‘ L ”n.“... it | Moy ot s ghraiy Mol o A e e P mistures, which improve packing density, muimie voud 1pace, and enhance compaction during electrode
w‘ mmmvm Energy. ..: LMFP ELECTRODE mmmm expioce combination of LMSP with other cathode active materials in various formats: blend of LMFP u:::(m:x
0o 0 100 150 00 Sdar S s
LMFP ELECTRODE s o s ol i M9 s bt - a1 i s V1 i
— LMFPELECT — - agui ~ ey P
o =T ‘ \ Overview of K8 ., aectrode components
[ ! | = Pebiat nabar Complemantary innovations. target conductive additives such 35 CN1 - o8 conductve
L8 Co . : soias | [ e - : . e
= el E ' f - " - - .- pen-scavenger
’n.l,rﬂﬂ e = _ s o R SRS
| i — R i
u .“%m ™ us) -
Crmx ® . r Geaned (KR, iiesivs M S —————— —
st i —— - —
A condoch - - te performance 30d cycle
nww @cxs . — o B e e o e
\\ \ A — - y
ek b E M*—--‘-‘:.--“- — —— ) — 27001
ool G0, 5, AU B i ey o4
Technology Sun £2 high temperature.
A COhOGe | e = . —— . T— . —— — P —pp—
R Know: . " ? araphene sheet bs coated. dacharge,
Ao : = - " %
/Q\ K Mad LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002 15
=/ nowiviace © 2026 All rights reserved | www.knowmade.com



Patents on LMFP

Main patent assignees, newcomers, key players, key patents, notable recent patents

Battery Cells

Number of patent families
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Start-ups & Pure Players

IP dynamics, level of patent activity, geographical & technical coverage, IP strengths, and potential for reinforceme

FOCUS ON MAIN AND KEY START-UPS & PURE PLAYERS IN LMFP IP LANDSCAPE
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Number of patent families by segments
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Patent activity by publication countries

FOCUS ON MAIN AND KEY START-UPS AND PURE PLAYERS

e O 5
- —a

Jiangsu Yaoning New Energy Innovation Technology
Jianxing Lithium Battery

Kington Energy Storage Power New Material
Dongchi New Energy Technology

Heyuan Lichuang Suzhou New Energy Technology

Boston Global Technology, Ocella e S
W) LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026
\QJ KnowMade © 2026 Al rights reserved Fows fonit .
5 1z
Goamiedpaierts Pendieng patent asbcatons

IP profile of 15+ start-ups & pure players:
Amprius/Berzelius, Ignis Lithium, I-TEN,

Innolith/Alevo,
Technology, WelLion New Energy Technology, Liongo New Energy

Battero

Technology, Hengtron Nanotech, Chongging Tailan New Energy, Haopeng o e
New Energy, Zhongke Shenlan Huize New Energy, Yaoning Solid State P
Energy Technology, Hunan Mengxing Nano Material Technology, Linli

New Energy, Tianmu Energy Anode Material, Knowlitech.

Q) KnowMade

FOCUS ON MAIN AND KEY START-UPS AND PURE PLAYERS

Patent activity by publication countries

Time evolution of patent family publications

e The o g e v the et e i by 2G5 i .

L

Time evolution of patent family publications

Sorma paterts can baloeg 1o multisls tngmect

FOCUS ON MAIN AND KEY START-UPS AND PURE PLAYERS e
Time evolution of patent family publications

China,

2
Number of patent families by segments
Sorme patrets can saicng 15 st seprants. KPiKey Fatent

Riknewn

Number of patent families by segments

n KPskeyPatest
1

€

LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002

© 2026 All rights reserved | www.knowmade.com

17



Material Manufacturers & Recycling Companies

IP dynamics, level of patent activity, geographical & technical coverage, IP strengths, and potential for reinforceme

FOCUS ON MAIN AND KEY MATERIAL MANUFACTURERS
Worldwide main and key material manufacturers and their headquarters region FOCUS ON MAIN AND KEY MATERIAL MANUFACTURERS ‘
Main and key material manufacturers and their headquarters region e of ptent iy
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Battery Manufacturers

IP dynamics, level of patent activity, geographical & technical coverage, IP strengths, and potential for reinforceme

FOCUS ON MAIN AND KEY BATTERY MANUFACTURERS
Worldwide main and key battery manufacturers and their headquarters region

Main and key battery manufacturers and their headquarters region

359 battery manufacturers worldwide, including 51 being also material manufacturers
Only main and key companies are reported on this map.
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] FOCUS ON MAIN AND KEY BATTERY MANUFACTURERS

IP profile of 45+ battery manufacturers:

LG Chem/LG Energy Solution, Samsung, SK Group, Murata
Manufacturing/Sony Battery, Toshiba, Panasonic/Sanyo, GS Yuasa, Hitachi,
Furukawa, CATL, BYD, EVE Energy, ATL, SVOLT, Gotion/Guoxuan High Tech
Power Energy, Envison/AESC, COSMX/COSLIGHT, Sunwoda, Cornex New
Energy, CALB (China Aviation Lithium Battery), Wanxiang A123 Systems, Tafel
New Energy Technology/Zenergy, JEVE (Tianjin EV Energy), Deyi Energy

Technology, Lishen, Phylion, Hithium Energy Storage Technology, Ganfeng
Lithium, REPT Energy, Ampace, Reliance New Energy (Incl. Lithium
Werks/Valence Tech.), Quantumscape, SAFT, Blue Solutions, and more.
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End users, electronics companies, and tier one suppliers

IP dynamics, level of patent activity, geographical & technical coverage, IP strengths, and potential for reinforceme

Tm s

FOCUS ON MAIN AND KEY END-USERS
Worldwide main and key end-users and their headquarters region

Main and key end-users and their headquarters region
81 end-users worldwide
Only main and key companies are reported on this map.

Canada
(1 company)

Gl

USA (11 companies)

RIVIAN

Europe India
(5 companies) (1 company)
Q‘QBAI MLER OLA

{Q}Knowads

Main and key electronics ¢
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LMEP for Li-ion Batteries - Patent Landsc;

FOCUS ON MAIN AND KEY ELECTRONICS COMPANIES / TIER ONE SUPPLIERS

Worldwide notable electronics companies / tier one suppliers and their headquarters region

ies / tier one liers and their headquarters region

40 Electronics companies / Tier one suppliers worldwide
Gnly main and key companies are reported on this map.

Japan (8 companies)
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IP profile of 15+ End users, electronics companies, and tier one suppliers:
Toyota, Nissan, Hyundai/Kia, NIO, GAC Group, Geely, Trina Storage, FAW, Li-

Auto, Dongfeng Motor, General Motors,

Rivian, Hydro-Québec, Daimler,

Renault/Ampére, Ola Electric Mobility, Bosch, TDK, Viridi E Mobility

Technology, and more.
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R&D Labs

IP dynamics, level of patent activity, geographical & technical coverage, IP strengths, and potential for reinforceme

FOCUS ON MAIN AND KEY R&D LABS
Worldwide main and key R&D labs and their headquarters region

Main and key R&D labs and their headquarters region
320 R&D labs worldwide
Only main and key R&D labs are reported on this map.

Japan (14 labs)
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IP profile of 20+ R&D Labs:

Hanyang University, UNIST (Ulsan National Institute of Science & Technology), SEL,
Kyushu University, Tokyo Metropolitan University, University of Chicago, Lockheed
Martin Energy/UT-Battelle, University of Michigan, University of California, MIT
(Massachusetts Institute of Technology), Université de Montréal, CEA, CNRS,
Fraunhofer, ITRI (Industrial Technology Research Institute), Beijing Institute of
Technology, Tsinghua University, Institute of Physics (CAS), Institute of Chemistry
(CAS), Ningbo Institute of Industrial Technology (CNITECH), Qingdao Institute of
Bioenergy and Bioprocess Technology (CAS), Hubei Three Gorges Laboratory.
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ORDER FORM

LMFP for Li-ion Batteries
Patent Landscape Analysis — January 2026

SHIP TO iy PAYMENT METHODS
ONLINE
Name (Mr/Ms/Dr/Pr): ‘ Check
To pay your invoice using a check, please mail your check to the following address:
Job Title: KnowMade S.A.R.L.
2405 route des Dolines, Le Drakkar,
Company: 06560 Valbonne Sophia Antipolis
FRANCE
Address: Money Transfer
To pay your invoice using a bank money wire transfer please contact your bank to complete this process. Here is the information that you will need
City: to submit the payment:
Payee: KnowMade S.A.R.L.
State: Bank: Banque Populaire Méditerranée, CAP 3000 Quartier du lac, 06700 St Laurent du Var, France
IBAN: FR76 1460 7003 6360 6214 5695 139
Postcode/Zip: BIC/SWIFT: CCBPFRPPMAR
Paypal
Country: In order to pay your invoice via PAYPAL, you must first register at www.paypal.com. Then you can send money to the KnowMade S.A.R.L. by entering

our E-mail address contact@knowmade.fr as the recipient and entering the invoice amount.

VAT ID Number for EU members:
RETURN ORDER BY
Tel: E-mail: contact@knowmade.fr
Mail: KnowMade S.A.R.L., 2405 route des Dolines, Le Drakkar, 06560 Valbonne Sophia Antipolis, FRANCE

Email: PRODUCT ORDER I hereby accept Knowmade’s Terms and Conditions of Sale

[ 14,990 EUR — Multi user license* Signature:

Date:

For price in dollars, please use the day’s exchange rate.

For French customer, add 20% for VAT.

All reports are delivered electronically in pdf format at payment
reception.

*The report can be shared with the employees of the company purchasing the
report. Subsidiaries and joint-ventures are excluded. Please be aware that the
report is watermarked on each page, with the name of the recipient and the
organization (the name mentioned in the PO). This watermark also reaffirms that
report sharing is not allowed.



https://www.knowmade.com/patent-analytics-services/patent-report/energy-storage-technologies-patent-landscape/battery-technologies-patent-landscape/lmfp-for-li-ion-batteries-patent-landscape-analysis-2026/

Terms and Conditions of Sales

DEFINITIONS

“Acceptance”: Action by which the Buyer accepts the terms and conditions of sale in their entirety. It is
done by signing the purchase order which mentions “I hereby accept Knowmade’s Terms and Conditions of
Sale”.

“Buyer”: Any business user (i.e. any person acting in the course of its business activities, for its business
needs) entering into the following general conditions to the exclusion of consumers acting in their personal
interests.

“Contracting Parties” or “Parties”: The Seller on the one hand and the Buyer on the other hand.

“Intellectual Property Rights” (“IPR”) means any rights held by the Seller in its Products, including any
patents, trademarks, registered models, designs, copyrights, inventions, commercial secrets and know-how,
technical information, company or trading names and any other intellectual property rights or similar in any
part of the world, notwithstanding the fact that they have been registered or not and including any pending
registration of one of the above mentioned rights.

“License”: For the reports and databases, 2 different licenses are proposed. The buyer has to choose one
license:

1. One user license: a single individual at the company can use the report.

2. Corporate license: the report can be used by unlimited users within the company. Subsidiaries and joint
ventures are not included.

“Products”: Reports are established in PowerPoint and delivered on a PDF format and the database may
include Excel files.

“Seller”: Based in Sophia Antipolis (France headquarters), Knowmade is a technology intelligence company
specialized in the research and analysis of scientific and technical information. We provide patent
landscapes and scientific state of the art with high added value to businesses and research laboratories. Our
intelligence digests play a key role to define your innovation and development strategy.

1. SCOPE

1.1 The Contracting Parties undertake to observe the following general conditions when agreed by the
Buyer and the Seller. Any additional, different, or conflicting terms and conditions in any other documents
issued by the buyer at any time are hereby objected to by the seller, shall be wholly inapplicable to any sale
made hereunder and shall not be binding in any way on the seller.

1.2 This agreement becomes valid and enforceable between the Contracting Parties after clear and non-
equivocal consent by any duly authorized person representing the Buyer. For these purposes, the Buyer
accepts these conditions of sales when signing the purchase order which mentions “l hereby accept
Knowmade’s Terms and Conditions of Sale”. This results in acceptance by the Buyer.

1.3 Orders are deemed to be accepted only upon written acceptance and confirmation by the Seller, within
[7 days] from the date of order, to be sent either by email or to the Buyer’s address. In the absence of any
confirmation in writing, orders shall be deemed to have been accepted.

2. MAILING OF THE PRODUCTS

2.1 Products are sent by email to the Buyer:

- within [1] month from the order for Products already released; or

- within a reasonable time for Products ordered prior to their effective release. In this case, the Seller shall
use its best endeavours to inform the Buyer of an indicative release date and the evolution of the work in
progress.

2.2 Some weeks prior to the release date the Seller can propose a pre-release discount to the Buyer.

The Seller shall by no means be responsible for any delay in respect of article 2.2 above, and including in
cases where a new event or access to new contradictory information would require for the analyst extra
time to compute or compare the data in order to enable the Seller to deliver a high quality Products.

2.3 The mailing of the Product will occur only upon payment by the Buyer, in accordance with the
conditions contained in article 3.

2.4 The mailing is operated through electronic means either by email via the sales department. If the
Product’s electronic delivery format is defective, the Seller undertakes to replace it at no charge to the
Buyer provided that it is informed of the defective formatting within 90 days from the date of the original
download or receipt of the Product.

2.5 The person receiving the Products on behalf of the Buyer shall immediately verify the quality of the
Products and their conformity to the order. Any claim for apparent defects or for non-conformity shall be
sent in writing to the Seller within 8 days of receipt of the Products. For this purpose, the Buyer agrees to

produce sufficient evidence of such defects.

2.6 No return of Products shall be accepted without prior information to the Seller, even in case of delayed
delivery. Any Product returned to the Seller without providing prior information to the Seller as required
under article 2.5 shall remain at the Buyer’s risk.

3. PRICE, INVOICING AND PAYMENT

3.1 Prices are given in the orders corresponding to each Product sold on a unit basis or corresponding to
annual subscriptions. They are expressed to be inclusive of all taxes. The prices may be reevaluated from
time to time. The effective price is deemed to be the one applicable at the time of the order.

3.2 Payments due by the Buyer shall be sent by cheque payable to Knowmade, PayPal or by electronic
transfer to the following account:

Banque Populaire Méditerranée, CAP 3000 Quartier du lac, 06700 St Laurent du Var, France

BIC or SWIFT code: CCBPFRPPMAR

IBAN: : FR76 1460 7003 6360 6214 5695 139

To ensure the payments, the Seller reserves the right to request down payments from the Buyer. In this
case, the need of down payments will be mentioned on the order.

3.3 Payment is due by the Buyer to the Seller within 30 days from invoice date, except in the case of a
particular written agreement. If the Buyer fails to pay within this time and fails to contact the Seller, the
latter shall be entitled to invoice interest in arrears based on the annual rate Refi of the «BCE» + 7 points, in
accordance with article L. 441-6 of the French Commercial Code. Our publications (report, database, tool...)
are delivered only after reception of the payment.

3.4 In the event of termination of the contract, or of misconduct, during the contract, the Seller will have
the right to invoice at the stage in progress, and to take legal action for damages.

4. LIABILITIES

4.1 The Buyer or any other individual or legal person acting on its behalf, being a business user buying the
Products for its business activities, shall be solely responsible for choosing the Products and for the use and
interpretations he makes of the documents it purchases, of the results he obtains, and of the advice and
acts it deduces thereof.

4.2 The Seller shall only be liable for (i) direct and (ii) foreseeable pecuniary loss, caused by the Products or
arising from a material breach of this agreement

4.3 In no event shall the Seller be liable for:

a) damages of any kind, including without limitation, incidental or consequential damages (including, but
not limited to, damages for loss of profits, business interruption and loss of programs or information)
arising out of the use of or inability to use the Seller’s website or the Products, or any information provided
on the website, or in the Products;

b) any claim attributable to errors, omissions or other inaccuracies in the Product or interpretations
thereof.

4.4 All the information contained in the Products has been obtained from sources believed to be reliable.
The Seller does not warrant the accuracy, completeness adequacy or reliability of such information, which
cannot be guaranteed to be free from errors.

4.5 All the Products that the Seller sells may, upon prior notice to the Buyer from time to time be modified
by or substituted with similar Products meeting the needs of the Buyer. This modification shall not lead to
the liability of the Seller, provided that the Seller ensures the substituted Product is similar to the Product
initially ordered.

4.6 In the case where, after inspection, it is acknowledged that the Products contain defects, the Seller
undertakes to replace the defective products as far as the supplies allow and without indemnities or
compensation of any kind for labor costs, delays, loss caused or any other reason. The replacement is
guaranteed for a maximum of two months starting from the delivery date. Any replacement is excluded for
any event as set out in article 5 below.

4.7 The deadlines that the Seller is asked to state for the mailing of the Products are given for information
only and are not guaranteed. If such deadlines are not met, it shall not lead to any damages or cancellation
of the orders, except for non-acceptable delays exceeding [4] months from the stated deadline, without
information from the Seller. In such case only, the Buyer shall be entitled to ask for a reimbursement of its
first down payment to the exclusion of any further damages.

4.8 The Seller does not make any warranties, express or implied, including, without limitation, those of
saleability and fitness for a particular purpose, with respect to the Products. Although the Seller shall take

reasonable steps to screen Products for infection of viruses, worms, Trojan horses or other codes
containing contaminating or destructive properties before making the Products available, the Seller cannot
guarantee that any Product will be free from infection.

5. FORCE MAJEURE

The Seller shall not be liable for any delay in performance directly or indirectly caused by or resulting from
acts of nature, fire, flood, accident, riot, war, government intervention, embargoes, strikes, labor
difficulties, equipment failure, late deliveries by suppliers or other difficulties which are beyond the control,
and not the fault of the Seller.

6. PROTECTION OF THE SELLER’S IPR

6.1 All the IPR attached to the Products are and remain the property of the Seller and are protected under
French and international copyright law and conventions.

6.2 The Buyer agreed not to disclose, copy, reproduce, redistribute, resell or publish the Product, or any
part of it to any other party other than employees of its company. The Buyer shall have the right to use the
Products solely for its own internal information purposes. In particular, the Buyer shall therefore not use
the Product for purposes such as:

- Information storage and retrieval systems;

- Recordings and re-transmittals over any network (including any local area network);

- use in any timesharing, service bureau, bulletin board or similar arrangement or public display;

- Posting any Product to any other online service (including bulletin boards or the Internet);

- Licensing, leasing, selling, offering for sale or assigning the Product.

6.3 The Buyer shall be solely responsible towards the Seller of all infringements of this obligation, whether
this infringement comes from its employees or any person to whom the Buyer has sent the Products and
shall personally take care of any related proceedings, and the Buyer shall bear related financial
consequences in their entirety.

6.4 The Buyer shall define within its company point of contact for the needs of the contract. This person will
be the recipient of each new report in PDF format. This person shall also be responsible for respect of the
copyrights and will guaranty that the Products are not disseminated out of the company.

7. TERMINATION

7.1 If the Buyer cancels the order in whole or in part or postpones the date of mailing, the Buyer shall
indemnify the Seller for the entire costs that have been incurred as at the date of notification by the Buyer
of such delay or cancellation. This may also apply for any other direct or indirect consequential loss that
may be borne by the Seller, following this decision.

7.2 In the event of breach by one Party under these conditions or the order, the non-breaching Party may
send a notification to the other by recorded delivery letter upon which, after a period of thirty (30) days
without solving the problem, the non-breaching Party shall be entitled to terminate all the pending orders,
without being liable for any compensation.

8. MISCELLANEOUS

All the provisions of these Terms and Conditions are for the benefit of the Seller itself, but also for its
licensors, employees and agents. Each of them is entitled to assert and enforce those provisions against the
Buyer.

Any notices under these Terms and Conditions shall be given in writing. They shall be effective upon receipt
by the other Party.

The Seller may, from time to time, update these Terms and Conditions and the Buyer, is deemed to have
accepted the latest version of these terms and conditions, provided they have been communicated to him
in due time.

9. GOVERNING LAW AND JURISDICTION

9.1 Any dispute arising out or linked to these Terms and Conditions or to any contract (orders) entered into
in application of these Terms and Conditions shall be settled by the French Commercial Courts of Grasse,
which shall have exclusive jurisdiction upon such issues.

9.2 French law shall govern the relation between the Buyer and the Seller, in accordance with these Terms
and Conditions.
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KNOWMADE PURPOSE

Turning patent and scientific data into actionable insights to support
decision-making in R&D, innovation, investment, and intellectual property.

Competitive landscape | Technology trends | Opportunities / Risks | R&D and IP strategy

Patent your inventions
Assert your patents

and defend your position
Evaluate the IP risks

Intellectual Property

Prior art search
Freedom-to-operate analysis
Patent invalidation

Evidence of use

Q) KnowMade

Understand, anticipate and evaluate the
competitive landscape and current
technology developments

YOUR NEEDS

OUR SOLUTIONS

Patent landscape
Monitoring service
Patent portfolio analysis
Patent valuation

Improve your R&D

and innovation strategy
Identify and get access
to external innovation

Innovation Strategy

Technology scouting
Scientific literature analysis
Technology review

LMFP for Li-ion Batteries - Patent Landscape Analysis| January 2026 | Ref.: KM26002 25
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WHAT INFORMATION CAN YOU GET ?

INTELLECTUAL PROPERTY TECHNOLOGY
For IP teams, For R&D teams,
patent attorneys engineers, scientists
» Risks and opportunities » R&D activities
(FTO, litigations, licensing) » Technological roadmap
» Key patents » Position on the supply chain

» Link between patents and products

Q) KnowMade

MARKET

For executives,
business developers

» ldentify competitors

» Compare IP with market position
» Evaluate the level of investment
» Future products & target markets

Knowmade | 2024
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KNOWMADE OFFER

CUSTOM SERVICES

(Tailor-made analysis)

To meet your needs and
budget/lead time constraints

» Specific and dedicated report.

» Prior-art search, literature
review, patent landscape,
freedom-to-operate, patent
valuation, IP due diligence,
technology scouting,
monitoring service, etc.

Format

* PDF file with analyses.
* Excel file with data.

* Access to the analyst.

@) KnowMade

REPORTS

(multi-client product)

To understand the competitive
landscape and explore the
emerging ecosystems and new
technologies

» Stand alone report

» Patent landscape.

» Overview on IP dynamics,
trends and players.

» Competitor, technology and
strategy analysis.

» Benchmark of patent portfolios.

» Key IP players & key patents.

Format
* PDF file with analyses.
* Excel file with patent data.

IVIONITORS

(multi-client product)

To track the latest R&D
developments and IP activities,
and to be sensitive to weak signals

»> Annual subscription

> Patent monitoring service.

» Quarterly updated patent data
and technology trends.

» Current R&D and IP activities.

> Early detect weak signals,
opportunities and risks.

» Open discussion with analyst.

Format

* PDE file with analyses.

* Excel file with patent data.
* Direct access to the analyst.

INSIGHTS

(free article & webinar)

To get unique information
about industry and technology

» Analyst poeint of view. about
industry news (product release,
M&A, start-up, fund-raising,
etc.) from a patent perspective.

Format
* Knowmade website

Knowmade | 2024

2024 All rights reserved | www.knowmade.com
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MAIN FIELDS OF EXPERTISE

SEMICONDUCTORS HEALTHCARE
> Materials & Substrates i Eﬂez_thfgépeu'fictjwds
» Power electronics edical diagnostics
> RF & Wireless datacom » Medical devices and imaging
> MEMS, Sensing & Imaging » Drug discovery and delivery
» Photonics, Lighting & Display
” Memory il ||llnn ,
» Packaging ;
‘! iiQ‘lln'
ENERGY | AGRI-FOOD
> Batteries i f/ood pfroc(ejssing & formulation
» Fuel-cells egan 1oo
> Solar PV » Next-gen packaging

> Power management » Microbiology

Knowmade | 2024
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ENERGY

Expertise

Energy storage devices

Key technologies
Li-ion batteries

» LTO, Li-metal, silicon anodes

Whole supply chain

> Batteries

» Fuel cells

» Supercapacitors
» Primary & Secondary devices
» Thin film & Microdevices

» Cylindrical, prismatic, pouch

» Active Materials

| > Battery electrodes, electrolytes,
separators

» Fuel cell electrodes, membranes,
catalysts, gas diffusion layer, bipolar
plates, electrolytes

» Battery cells / Fuel cells

» Battery packs / Fuel cell stacks

» Manufacturing & Recycling

> NMC, NCA, LNMO, LFP cells to modules and

cathodes

» Solid electrolytes
Post Li-ion batteries Fuel cells

» Na-ion
» Li-S

» Mg-ion
> Al-ion
» Ca-ion
» Zn-ion
» F-ion
> Li-air

Q) KnowMade

2| All applications

» Automotive (BEV, FCEV)
» Consumer electronics

systems

s PEMTe » Stationary energy storage
» SOFC

» MCFC

> PAFC A ZOWter I:’Ianagement &

> AFC ontro

» Power electronics
» BMS
» Thermal management
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@Knowl\/\ode

Patent & Technology Intelligence

KnowMade SARL
2405 route des Dolines
06560 Sophia Antipolis, France

www.knowmade.com
contact@knowmade.fr
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