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INTRODUCTION
Silicon as anode material: the hope of outstanding performances

ÅNew rules and regulationson vehicleCO2 emissionsare forcing car manufacturersto acceleratetheir transition towards electric vehicles. Electricvehicleperformances(autonomy,

speed,safety)mainlyrely on batteries. Automotiverepresentsa hugenew potential market for the battery industryςǘƘŀǘΩǎwhy companiesoperatingin this field are investinga lot to

meet their requirements. Drivenby the rush for electricalvehicleswith greater autonomy,power and safety,R&Ddevelopmentsin the battery field are constantlyincreasingand

multiplyingat all supplychainlevels(electrode,electrolyte,separator,cellpackandsystems).

ÅOnesolution envisionedto improve battery performances(i.e. energyand power density,chargeduration, life duration, performancesin extremeenvironments)is to developnew

electrode materials and electrolytes. On the anodeside,silicon is a promising material to replacegraphiteand improve battery performances. Indeed, silicon anode-basedLi-ion

batteriesshowhigherelectro-chemicalperformances(i.e. highenergydensity,highgravimetriccapacity,highvolumetriccapacity,appropriatethermodynamiclithiation potentialsand

highaveragevoltageof Si). Moreover,siliconis environmentallyfriendly andnon-toxic. Lastly,there areabundantreservesof siliconin the9ŀǊǘƘΩǎcrust (raw material),andfor several

years,the priceof siliconhasbeenrelativelylow. However,the useof siliconstill hastwo major drawbacksto overcome: poor cyclabilitydue to the high-volumeexpansionof silicon,

leadingto hugestressgenerationduringcharge/dischargeandmechanicalcollapsingof the electrodes,aswell asthe poor intrinsic electronicconductivity of silicon. Major challenges

for the adoption of silicon-basedanodesin Li-ion batteries include improving the cycleand electrochemicalperformancesof siliconanodematerialsand improving the material

synthesis(i.e. increaseyields,reducecosts,lower impact on the environment,etc.). Themain technicalsolutionsenvisionedto solvethese issuesare the developmentof various

silicon-based materials (e.g. nanostructured,composite,highly porous, high-density materials etc.) and the development of electrolytes and binders adapted to silicon anode

materials.

ÅR&Dlaboratoriesandindustrialcompaniesquicklysawthe potentiality of siliconasananodematerialfor Li-ion batteries,thusbig investmentshavebeenmadesincethe early2000sto

push it to the market. Today,the useof silicon-basedanodesin Li-ion batteries is becominga reality. In 2021, IdTechExestimatedthat $1.9B in funding hasnow madeits way into

silicon anode start-ups and forecast that demand for silicon anode materials will reach $12.9B by 2032. Severalmaterial manufacturers(Advano, Sila Nanotechnology, Elkem,

Group14, NanoGraf, OneDMaterials, Nexeon, etc.) haveannouncedthe commercialproductionof siliconactivematerialsfor Li-ion batteries. Severalbattery manufacturershavealso

announcedthe commercialavailabilityof siliconanodeLi-ion cells(Amprius, SionicEnergy(formerly NOHMS), FarasisEnergy, Enovix, StoreDot, Samsung, Panasonic, PPES, Murata,

Enevate/ EnerTech, etc.). On the car-makersside,we are witnessingstrategicacquisitionsand partnerships. Teslaacquiredbattery manufacturerMaxwell Technologiesand battery

start-up SiLionin 2019and2021respectively. In 2021, PPES(joint venturebetweenToyotaandPanasonic) andNexeonannounceda partnershipon siliconanodedevelopment. In the

sameyear,StoreDotannounceda strategicframeworkagreementwith EVEEnergyand a partnershipwith Group14 Technologiesto acceleratethe time to market of StoreDot's XFC

lithium-siliconcellsfor electricvehicles. Thesiliconbatterymarketisestimatedto growfrom $38M in 2020to $177M by 2025(CAGRof 36.2%) and$270.3M by 2027(CAGRof 28.6%).

Å In such a highly competitive and dynamic environment, it becomes increasingly critical to have good knowledge of the patent landscape and understand the strategy of the different 
players. As such, Knowmade publishes reportsand sets up monitoring servicesƛƴ ƻǊŘŜǊ ǘƻ ǘǊŀŎƪ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ŎƻƳǇŜǘƛǘƻǊǎΩ wϧ5 ŀƴŘ Lt ǎǘǊŀǘŜƎƛŜǎΣ ǘƻ ǊŜǾŜŀƭ ǿƘŜǊŜ ƛƴŘǳǎǘǊȅ ƭŜŀŘŜǊǎΣ 
newcomers and start-ups are focused, and give an early view into the strategies they are pursuing, technologies they are investing in and products they are building.

https://www.idtechex.com/en/research-article/competition-in-the-silicon-anode-market-set-to-intensify/25604
https://www.wired.com/story/welcome-to-the-era-of-supercharged-lithium-silicon-batteries/
https://www.wired.com/story/welcome-to-the-era-of-supercharged-lithium-silicon-batteries/
https://www.elkem.com/sustainability/our-stories/elkem-silicon-in-lithium-ion-batteries/
https://www.pv-magazine.com/2021/04/13/silicon-for-batteries-moves-to-commercial-production/
https://www.greencarcongress.com/2021/06/20210611-nanograf.html
https://www.just-auto.com/interview/silicon-based-battery-technology-breakthrough-that-improves-performance-and-decreases-costs/
https://www.nexeon.co.uk/significant-funding-skc/
https://www.bestmag.co.uk/amprius-announces-commercial-availability-silicon-anode-lithium-ion-cells/
https://www.greencarcongress.com/2021/04/20210421-sionic.html
https://www.powerelectronicsnews.com/silicon-based-anode-for-ev-batteries-ramps-up-energy-density-by-25/
https://www.globenewswire.com/news-release/2022/03/03/2396685/0/en/Enovix-Delivers-Battery-Cells-From-Its-Production-Line-for-Final-Qualification.html
https://www.eenewspower.com/en/first-fast-charging-silicon-battery-in-4680-format/
https://www.greencarcongress.com/2021/12/20211231-primx.html
https://www.greencarcongress.com/2009/12/panasonic-20091225.html
https://batteriesnews.com/ppes-jv-panasonic-toyota-nexeon-partnership-high-performance-silicon-materials-ev-batteries/
https://www.murata.com/en-eu/products/batteries/cylindrical
https://www.electrive.com/2021/06/10/enertech-buys-battery-cell-production-license-from-enevate/
https://www.marketsandmarkets.com/Market-Reports/silicon-anode-battery-market-38224258.html
https://www.theinsightpartners.com/reports/silicon-anode-battery-market
https://www.knowmade.com/downloads/solid-state-li-ion-batteries-with-inorganic-solid-electrolytes-patent-landscape-2021/
https://www.knowmade.com/downloads/solid-state-batteries-patent-monitor/
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INTRODUCTION
Scope of the report
ÅThis report providesa detailed picture of the patent landscaperelated to Silicon Anode for Li-ion Batteries, coveringthe whole value chain (anode

materials,anodeelectrode,batterycells,electrolytes,binders,etc.)

ÅWe haveselectedandanalyzedmore than 24,700patentsand patent applicationspublishedworldwide up to June2021, representingmore than 12,300
patent families(inventions)relevantto the scopeof this report.

Yours needs are
out of scope of this report? 

You want a deeper analysis on 
technologies or companies 

Contact us for a custom report

SILICON ANODE Li-ION BATTERY

SUPPLY CHAIN SEGMENTS

Anode materials

Binder

Anode electrodes

Battery cells

Electrolyte

TYPE OF MATERIALSTYPE OF SILICON

Included in the study

Excluded of the study

Knowmade © 2022

Recycling

Charging technologies

Battery packs

Pure Silicon

Doped Silicon

Silicon alloys

SiOx

Silicon in a list of active materials

Pure Silicon

Core-shell

Composite without a shell

Composite materials

Carbon

Inorganic

Organic

Others

http://www.knowmade.com/
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üThereport providesessentialpatent data for batteriesusingsiliconanode, from electrolyte andelectrodematerialsto battery cells.

üIt providesin-depth patent analysesof key technologiesandkeyplayersincluding:

ÅMain IPdynamicsandkeytrends.

ÅIPleaders,mostactiveplayersandnewcomers.

ÅIPportfolio strengthof keyplayers,andtheir technology/applicationfocus.

ÅTimeevolutionof patentsfilingsby company,countries,andtechnology.

ÅCurrentlegalstatusof patents.

ÅJointdevelopments,IPcollaborationsandIPtransfersbetweenkeyorganizations.

ÅInsightsinto the statusof technologies,identifyingtrendsfor eachtechnology/application.

ÅKeypatents.

üThisreport alsoincludesanextensiveExceldatabasewith the 12,300+ patent familiesanalyzedin this study. This
usefulpatent databaseallowsfor multi-criteria searchesand includespatent publicationnumbers,hyperlinksto
an updatedonline database(originaldocuments,legalstatus,etc.), priority date, title, abstract,patent assignees,
ǇŀǘŜƴǘΩǎcurrent legalstatus,andsegments(anodematerials,anode,battery cells,binder,electrolyte,etc.).

Disclaimer: Thisreport does not provide any insight analysesor counselregardinglegal aspectsor the validity of any individualpatent.
Knowmadeis a researchfirm that providestechnicalanalysisand technicalopinions. Knowmadeis not a law firm. Theresearch,technical
analysisand/or work proposedor providedby Knowmadeandcontainedhereinisnot a legalopinionandshouldnot beconstruedassuch.

INTRODUCTION
Key featuresof the report
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Understanding the competitive landscape 
and technology developments 

from a patent perspective

ÅKeyIPplayers(keypatents,IPstrategy,technologyroadmap)

ÅNewcomers(technologiesandmarketsof interest)

ÅTechnologytrends& Emergingtechnologies

ÅBenchmarkpatent portfoliosόŎƻƳǇŜǘƛǘƻǊǎΩstrength& weakness)

ÅKeypatents(blocking,valuable)

ÅKeytechnicalsolutions

ÅRisks(patent infringement,newentrants,etc.)

ÅOpportunities(partnership,technologyacquisition,licensing,etc.)

Perfectly complement market research

Give another point of view of the 
competitors, technologies and markets

Links between patents and 
ÅKey market players
ÅSupply chain
ÅTechnology Readiness Levels (TRL)
ÅMarket product
ÅEmerging technologies/applications
ÅForecast

INTRODUCTION
Why study the patent landscape
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METHODOLOGY
Methodology for patent search, selection and analysis

Keywords and term-set definition

Search equations / Search strategy

Manual screening of the results

Patent classification

Relevant Non relevant

Refine search 
using patent 

classes (IPC, CPC) 
and citations 

analysis

Patent categorization
όōȅ ǘŜŎƘƴƻƭƻƎȅΣ ŀǇǇƭƛŎŀǘƛƻƴΣ ǎǳǇǇƭȅ ŎƘŀƛƴ Χύ

Patent 
Analysis

Segmentation improved 
during patent analysis

Patent landscape 
(overall and by segment)

In-depth analysis of 
key players and 

key patents

Ranking of IP players 
and identification 

of key patents

Phase I

Phase II

Phase III

Worldwide patent database(Questel-ORBIT)
Provides100+ million patent documentsfrom
100 offices (USA, Japan, Europe, China,
Korea,Taiwan,HongKong,Singapore,etc.)

IP analysts with PhD degree combining
technical and patent expertise. Manual
screening of patent pools with patent
classification between relevant & non
relevant patent families based on their
technical content & scope of the claims.
Categorizationof relevantpatent familiesby
technology,applicationor supplychain.

Analytics tools and proprietary
methodologies dedicated to IP business
intelligence including quantitative and
qualitativeanalysis.
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PATENT LANDSCAPE OVERVIEW
IP dynamics
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PATENT LANDSCAPE OVERVIEW
Main IP players & newcomers
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PATENT LANDSCAPE OVERVIEW
Patent legal status and geographical coverage
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Segments Main claim content

Anode material
Composition and/or manufacturing methods of anode materials, particles or layers containing Silicon with or without an additional 
material.

Anode Composition and/or manufacturing methods of anode layers containing silicon.

Binder Composition and/or manufacturing methods of binder / polymer used in anode layers containing silicon

Battery cell Composition and/or manufacturing methods of battery cells with silicon anodes

Electrolyte Composition and/or manufacturing methods of electrolytes used with silicon anodes

Equipment Equipements used to manufacture electrode materials, electrodes, batteries, etc.

Others Inventions that are not included in the above-mentioned segments (battery packs, battery management systems, recycling, etc.). 

The patents selected for the corpus of this report have been categorized as shown in the table. 

Note that patents can belong to multiple segments.

PATENT SEGMENTATION
Patents categorized by supply chain segments
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PATENT CATEGORIZED BY SUPPLY CHAIN SEGMENTS
IP dynamics and main IP players by segment
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FOCUS ON SILICON ANODE MATERIALS
Key IP players, IP newcomers, key patents, recent IP development, etc.
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FOCUS ON SILICON ANODE
Key IP players, IP newcomers, key patents, recent IP development, etc.



16
© 2022  All rights reserved | www.knowmade.com

Silicon Anode for Li-ion Batteries ςPatent Landscape Analysis| April 2022| Ref.: KM22002

FOCUS ON BATTERY CELL
Key IP players, IP newcomers, key patents, recent IP development, etc.
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IP PROFILE OF KEY PLAYERS
IP portfolio summary, IP strategy, key patents and recent IP developments

A focuson key IPplayersand newcomersis providedin a dedicatedsection. Foreachpatent assignee,the silicon anode-basedLi-ion battery patent portfolio
is statisticallyanalyzedto provide an overviewof its strengths, weaknessesand level of IP activity. Most notable patents and recent IP developmentsare
describedin light of the mainsiliconanodechallenges.

IP profile
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PATENT DATABASE
Excel file containing all the patents analyzed in this report with corpus segmentation

Patent information
Dates and numbers of priority/application/publication/grant

Title, abstract, claims
Patent applicants, current assignees, inventors

Current legal status of patents (granted, pending, expired, etc.)

Segments
Anode material, Anode, Binder, Battery cell, Electrolyte, 
Equipment (equipment used to manufacture electrode 

materials, electrodes, batteries), Others (battery 
management systems, recycling, etc.)  

Thereport alsoincludesanExceldatabasewith the 12,300+ patent families(inventions)analyzedin this study. Thisusefulpatent databaseallowsmulti-criteria
searchesand includespatent publication numbers,hyperlinks to an updated online database(original documents,legal status,etc.), priority dates, title,
abstract,patent assignees,patentΨǎcurrent legalstatus,andsegments(anodematerial,anode,binder,battery cell,electrolyte,etc.).
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2.3 The mailing of the Product will occur only upon payment by the Buyer, in accordancewith the
conditionscontainedin article 3.
2.4 The mailing is operated through electronic meanseither by email via the salesdepartment. If the
tǊƻŘǳŎǘΩǎelectronic delivery format is defective, the Sellerundertakesto replace it at no chargeto the
Buyerprovidedthat it is informed of the defectiveformatting within 90 daysfrom the date of the original
downloador receiptof the Product.
2.5 The person receivingthe Productson behalf of the Buyershall immediatelyverify the quality of the
Productsand their conformity to the order. Anyclaim for apparentdefectsor for non-conformity shallbe

sent in writing to the Sellerwithin 8 daysof receipt of the Products. For this purpose,the Buyeragreesto
producesufficientevidenceof suchdefects.
2.6 No return of Productsshallbe acceptedwithout prior information to the Seller,evenin caseof delayed
delivery. Any Productreturned to the Sellerwithout providingprior information to the Selleras required
underarticle 2.5 shallremainat the.ǳȅŜǊΩǎrisk.

3. PRICE,INVOICINGANDPAYMENT
3.1 Pricesare givenin the orderscorrespondingto eachProductsold on a unit basisor correspondingto
annualsubscriptions. Theyare expressedto be inclusiveof all taxes. Thepricesmay be reevaluatedfrom
time to time. Theeffectiveprice is deemedto be the oneapplicableat the time of the order.
3.2 Paymentsdue by the Buyershall be sent by chequepayableto Knowmade,PayPalor by electronic
transfer to the following account:
BanquePopulaireMéditerranée, CAP3000Quartierdu lac,06700StLaurentdu Var,France
BICor SWIFTcode: CCBPFRPPMAR
IBAN: : FR7614607003636062145695139
To ensurethe payments,the Sellerreservesthe right to request down paymentsfrom the Buyer. In this
case,the needof down paymentswill be mentionedon the order.
3.3 Paymentis due by the Buyer to the Sellerwithin 30 daysfrom invoicedate, except in the caseof a
particular written agreement. If the Buyerfails to pay within this time and fails to contact the Seller,the
latter shallbe entitled to invoiceinterest in arrearsbasedon the annualrate Refiof the «BCE»+ 7 points, in
accordancewith article L. 441-6 of the FrenchCommercialCode. Ourpublications(report, database,tool...)
are deliveredonly after receptionof the payment.
3.4 In the event of termination of the contract,or of misconduct,during the contract, the Sellerwill have
the right to invoiceat the stagein progress,andto take legalaction for damages.

4. LIABILITIES
4.1 TheBuyeror anyother individualor legalpersonactingon its behalf,beinga businessuserbuyingthe
Productsfor its businessactivities,shallbe solelyresponsiblefor choosingthe Productsandfor the useand
interpretations he makesof the documentsit purchases,of the resultshe obtains,and of the adviceand
actsit deducesthereof.
4.2 TheSellershallonly be liable for (i) direct and(ii) foreseeablepecuniaryloss,causedby the Productsor
arisingfrom a materialbreachof this agreement
4.3 In no eventshallthe Sellerbe liable for:
a) damagesof any kind, includingwithout limitation, incidentalor consequentialdamages(including,but
not limited to, damagesfor loss of profits, businessinterruption and loss of programsor information)
arisingout of the useof or inability to usethe{ŜƭƭŜǊΩǎwebsiteor the Products,or anyinformation provided
on the website,or in the Products;
b) any claim attributable to errors, omissionsor other inaccuraciesin the Product or interpretations
thereof.
4.4 All the information containedin the Productshasbeenobtained from sourcesbelievedto be reliable.
TheSellerdoesnot warrant the accuracy,completenessadequacyor reliability of suchinformation, which
cannotbe guaranteedto be free from errors.
4.5 All the Productsthat the Sellersellsmay,upon prior notice to the Buyerfrom time to time be modified
by or substitutedwith similarProductsmeetingthe needsof the Buyer. Thismodificationshallnot lead to
the liability of the Seller,providedthat the Sellerensuresthe substitutedProductis similar to the Product
initially ordered.
4.6 In the casewhere, after inspection,it is acknowledgedthat the Productscontain defects, the Seller
undertakesto replace the defective products as far as the suppliesallow and without indemnities or
compensationof any kind for labor costs,delays,loss causedor any other reason. The replacementis
guaranteedfor a maximumof two monthsstartingfrom the deliverydate. Anyreplacementis excludedfor
anyeventasset out in article 5 below.
4.7 Thedeadlinesthat the Selleris askedto state for the mailingof the Productsare givenfor information
only andare not guaranteed. If suchdeadlinesare not met, it shallnot leadto anydamagesor cancellation
of the orders,except for non-acceptabledelaysexceeding[4] months from the stated deadline,without
information from the Seller. In suchcaseonly, the Buyershallbe entitled to askfor a reimbursementof its
first down paymentto the exclusionof anyfurther damages.
4.8 The Sellerdoes not make any warranties,expressor implied, including,without limitation, those of

saleabilityand fitnessfor a particularpurpose,with respectto the Products. Althoughthe Sellershall take
reasonablesteps to screen Products for infection of viruses, worms, Trojan horses or other codes
containingcontaminatingor destructivepropertiesbefore makingthe Productsavailable,the Sellercannot
guaranteethat anyProductwill be free from infection.

5. FORCEMAJEURE
TheSellershallnot be liable for anydelayin performancedirectly or indirectlycausedby or resultingfrom
acts of nature, fire, flood, accident, riot, war, government intervention, embargoes,strikes, labor
difficulties,equipmentfailure, late deliveriesby suppliersor other difficultieswhichare beyondthe control,
andnot the fault of the Seller.

6. PROTECTIONOFTHE{9[[9wΩ{IPR
6.1 All the IPRattachedto the Productsare and remainthe property of the Sellerandare protectedunder
Frenchandinternational copyrightlaw andconventions.
6.2 TheBuyeragreednot to disclose,copy, reproduce,redistribute, resell or publish the Product,or any
part of it to anyother party other than employeesof its company. TheBuyershallhavethe right to usethe
Productssolely for its own internal information purposes. In particular, the Buyershall therefore not use
the Productfor purposessuchas:
- Information storageandretrieval systems;
- Recordingsandre-transmittalsoveranynetwork (includinganylocalareanetwork);
- usein anytimesharing,servicebureau,bulletin boardor similararrangementor publicdisplay;
- PostinganyProductto anyother onlineservice(includingbulletin boardsor the Internet);
- Licensing,leasing,selling,offering for saleor assigningthe Product.
6.3 TheBuyershallbe solelyresponsibletowards the Sellerof all infringementsof this obligation,whether
this infringementcomesfrom its employeesor any personto whom the Buyerhassent the Productsand
shall personally take care of any related proceedings,and the Buyer shall bear related financial
consequencesin their entirety.
6.4 TheBuyershalldefinewithin its companypoint of contactfor the needsof the contract. Thispersonwill
be the recipientof eachnew report in PDFformat. Thispersonshallalsobe responsiblefor respectof the
copyrightsandwill guarantythat the Productsare not disseminatedout of the company.

7. TERMINATION
7.1 If the Buyercancelsthe order in whole or in part or postponesthe date of mailing, the Buyershall
indemnifythe Sellerfor the entire coststhat havebeenincurredasat the date of notification by the Buyer
of suchdelayor cancellation. Thismay alsoapply for any other direct or indirect consequentialloss that
maybeborne by the Seller,following this decision.
7.2 In the event of breachby one Partyunder theseconditionsor the order, the non-breachingPartymay
senda notification to the other by recordeddelivery letter upon which, after a period of thirty (30) days
without solvingthe problem,the non-breachingPartyshallbe entitled to terminate all the pendingorders,
without beingliable for anycompensation.

8. MISCELLANEOUS
All the provisionsof these Termsand Conditionsare for the benefit of the Seller itself, but also for its
licensors,employeesandagents. Eachof them is entitled to assertandenforcethoseprovisionsagainstthe
Buyer.
Anynoticesunder theseTermsandConditionsshallbe givenin writing. Theyshallbe effectiveupon receipt
by the other Party.
TheSellermay, from time to time, update theseTermsand Conditionsand the Buyer,is deemedto have
acceptedthe latest versionof theseterms and conditions,providedthey havebeencommunicatedto him
in duetime.

9. GOVERNINGLAWANDJURISDICTION
9.1 Anydisputearisingout or linked to theseTermsandConditionsor to anycontract(orders)enteredinto
in applicationof theseTermsand Conditionsshallbe settled by the FrenchCommercialCourtsof Grasse,
whichshallhaveexclusivejurisdictionuponsuchissues.
9.2 Frenchlaw shallgovernthe relation betweenthe Buyerand the Seller,in accordancewith theseTerms
andConditions.

Terms and Conditions of Sales



KNOWMADE
Patent and Technology Intelligence



22
© 2022  All rights reserved | www.knowmade.com

Silicon Anode for Li-ion Batteries ςPatent Landscape Analysis| April 2022| Ref.: KM22002

KNOWMADE PURPOSE

Turning patentsand scientific information into business-oriented report for 
decision makers working in R&D, Innovation Strategy, Intellectual Property, andMarketing

Intellectual Property Innovation Strategy

Patent your inventions

Assert your patents and 
defend your position in case 

of licensing/litigation

Evaluate the risks 
to infringe patents

Understand, anticipate 
and evaluate the 

competitive landscape 
and current technology 

developments

Improve your R&D 
and IP strategy

Identify and get 
access to external 

innovation

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

Prior art search, Freedom-to-operate analysis, 
Patent invalidation, Evidence of use, Patent valuation

Patent landscape, Monitoring service, 
IP due diligence

Technology scouting, Scientific 
literature analysis
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KNOWMADE OFFER

aŜŜǘ ŎǳǎǘƻƳŜǊΩǎ 
business needs and 

budgetary constraints

Off-the-shelf 
Reports

Tailor-made 
analyses

Monitors

Patent Landscape Analysis
to give an overview on 

IP dynamics, IP trends and 
IP players

Patent Monitoring Service
to track current R&D activity and 

early detect weak signals, 
opportunities and risks

Monthly IP database | Quarterly report 
Access to IP analysts
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MAIN FIELDS OF EXPERTISE

EnergyMgt & Storage
ü Powerelectronics
ü Batteries& Fuel-cells
ü PV

Wireless and Optical 
Communications
ü RF components & modules
ü Antenna & Networks
ü Photonics (datacom/telecom)

Advanced Packaging 
Innovative Materials 

AI & Computing

Sensors and 
Optoelectronics
üMEMS
ü Sensors& Imaging
ü Lighting& Display

LifeSciences
andHealthcare
üMedTech
üMicrofluidics
ü Biotech& Pharmaceutics
ü Agrifood
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BATTERY
Knowmade expertise

KeyBatteryTechnologies

ü Lithiumbattery
ü Ni-MH battery
ü Zn-Air battery
ü Lead-Acidbattery
ü Na-Sbattery
ü Redoxflow battery
ü Li-Air battery
ü Li-Sbattery
ü Na-ion battery
ü Mg-ion battery

All BatteryCellDesigns

ü Cylindrical
ü Prismatic
ü Flexible
ü Thinfilm / Microbattery

All Batteryapplications

ü Automotive
ü Consumer
ü Stationary
ü Medical

WholeBatterySupplyChain

ü Materials
ü Components
ü Batterycell
ü Battery Packs(BMS,thermal

management,etc)
ü Recycling
ü Manufacturing

Battery


