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SCOPE OF THE REPORT

ÅPatentswithout anearliestpublicationdate in 2017or a grant
date in 2017or anexpiration/revocationdate in 2017.

ÅPatentsrelatedto:
-Devices comprising a battery without battery detailed
description.

-Batteryrecycling.
-Raw materials mining / production (i.e. Lithium, Cobalt,
Nickeletc.).

-Manufacturingequipment.
-Testingequipment.

Included in the report Not included in the report

ÅPatentswith anearliestpublicationdate in 2017.
ÅPatentsgrantedin 2017.
ÅPatentsexpiredor revokedin 2017.

ÅPatentsrelatedto batteries:
-All battery technologies(Li-ion, Lead-acid, Ni-MH, Redox
flow, Na-ion, Mg-ion,Li-Air,Li-Setc.).

-Battery components (materials, electrodes, electrolytes,
separatorsetc.).

-Batterycells.
-Batterypacksandsystems.
-Thermalmanagementsystemsin batteries.
-BatteryManagementSystems.

ÅThisreport providesa detailedpictureof the 2017patentingactivity for Battery technologies.
ÅThisreport coversworldwide patentspublished,grantedor expiredin 2017.
ÅWe haveselectedand analyzedmore than 65,000 patent families relevant to the scopeof this report. In 2017, more

than 30,400 new patent familieshave been published,>30,900 patents havebeen granted and >6,400 patents have
expired.
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SCOPE OF THE REPORT
General supply chain for batteries

Raw materials 
mining / 

production

Battery cell component

Electrode manufacturing (anode, cathode)

Electrolyte (solid, polymer, etc.)

Separator (ceramic, etc.)

Other (Current collector, cell housing)

Battery pack/module/system

Second Life Battery

Battery cell

Recycling

Thermal management

Battery Management 
System (BMS)

Testing equipmentManufacturing equipment

Microbattery

Solid-state battery

Flexible battery

Thin film battery

Prismatic battery

Cylindrical battery

Battery packs

Included in the report

Not included in the report

Included but not detailed in the report

Knowmade © 2018
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SCOPE OF THE REPORT
Battery technologies

Commercialized batteries

Lithium batteries (lithium-ion, 
primary lithium batteries)

BATTERIES

Ni-MH

Lead-acid

Zn-Air

Na-S

Emerging batteries

Lithium-Air

Lithium-Sulfur

Na-ionRedox flow

Mg-ion

Al-Air

Al-ion

Included in the report

Included but not detailed in the report
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KEY FEATURES OF THE REPORT (1/2)

ÅThereport providesessentialpatent data for Battery-relatedpatentsnewlypublished, grantedor expiredin 2017.

ÅThereport includes:

×Categorizationof patents
ÅBysupplychainsegment
(electrolyte,separator,electrode,cell,pack/system)
ÅBybattery technology
(Li-ion,Ni-MH,RedoxFlow,Li-Air,Li-S,Na-ion andMg-ion).
×1997-2017worldwide IPdynamicsby supplychainsegmentand

battery technology
×Overview of the 2017 worldwide patenting activity for each

supplychainsegmentandeachbattery technology
ÅNewpatent applications
ÅNewgrantedpatents
ÅExpiredor revokedpatents
×Rankingof main patent applicantsby supplychainsegmentand

battery technology
ÅFor1997-2017period
ÅForpatentspublishedin 2017
ÅForpatentsgrantedin 2017
ÅForpatentexpiredin 2017

×Noticeablepatentsnewlypublished,grantedor expiredin 2017
ÅForbattery cellsmorphology
(microbatteries, flexiblebatteries,solid-statebatteries)
ÅForbattery technologies
(Li-ion,Ni-MH,RedoxFlow,L-Air,Li-S,Na-ion,Mg-ion)
ÅForelectrodematerialsof Li-ion battery
(lithium, silicon,LTO,graphene,NMC,LCO,LFP,NCA,LMO)
×Maindevelopmenttrendsby battery technology
×Noteworthy2017newson patent litigation
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KEY FEATURES OF THE REPORT (2/2)

ÅThe report also providesan extensiveExceldatabasecontaining>40,900 patent families of the main patent assigneesand related to the key battery
technologies.

- Patentassigneesincludedin the Excelfile: LGChem, Samsung,Toyota,Panasonic/Sanyo,GSYuasa,ShenzhenOptimumBattery,Toshiba,Nissan,Hitachi,
Sumitomo,Bosch,Zeon,TDK,Umicore,BASF,SekisuiChemical,Hyundai,TiannengBattery,Soulbrain, AsahiKasei,Amperex, Torayindustries,BAIC,Sinoev
Technologies,BYD,Ford,Denso,Honda,BMW,Damiler, Porsche,GeneralMotors, Renault,UbeIndustries,SKInnovation,Murata Manufacturing,Applied
Materials,ShinEtsuChemical,ShowaDenko,Mitsubishi,CEA,SemiconductorEnergyLaboratory,NEC.

- Batterytechnologiesincludedin the Excelfile: Lithiumbattery,Ni-MH,Redox-flow, Li-Air,Li-S,Na-ion,Mg-ion.

ÅThisusefulpatent databaseallowsmulti-criteriasearches:

- Patentpublicationnumber

- Hyperlinksto the originaldocuments

- Prioritydate

- Title

- Abstract

- PatentAssignees

- Segmentation

- Legalstatusfor eachmemberof the patent family

ÅDisclaimer: Thisreport doesnot provide any insight analysesor counselregardinglegal aspectsor the validity of any individual patent. Knowmadeis a
researchfirm that providestechnicalanalysisandtechnicalopinions. Knowmadeis not a law firm. Theresearch,technicalanalysisand/or work proposedor
providedby Knowmadeandcontainedhereinisnot a legalopinionandshouldnot be construedassuch.
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MAIN PATENT ASSIGNEES MENTIONED IN THIS REPORT

INDUSTRIALS
3M, A123 Systems, AGCSeimiChemical, Amogreentech, AmperexTechnology, Asahi Glass, 
Automotive Energy Supply, BakInternational, BASF, BMW, Boston Power, BrunpRecycling 
Technology, BYD, Chery Automobile, China FAWAutomobile, CiticDamengHolding, Daikin 

Industries, Denki Kogyo/Denka, Denso, DonguanKaixinBattery Material, Du Pont De Nemours, 
EaspringMaterial Technology, Ecopro, Enerceramic, Envia, Fujifilm, General Motors, GS Yuasa, 
Hitachi Chemical, Hitachi Maxell, Hitachi Metals, Hitachi Vehicle Energy, Honda Motor, Huawei 

Technologies, JinheNew Materials, Johnson Controls Technology, JXNippon Mining Metals, Kokam, 
L&F, LenengBattery, Leyden Energy, LG Chem, Li-Tec Battery, Medtronic, Mitsubishi Chemical, 

Mitsubishi Materials, Mitsui Mining & Smelting, Murata Manufacturing, Nano One Materials, Nec, 
Ningxia Orient Tantalum Industry, Nippon Chemical Industrial, Nippon Shokubai, Nissan Motor, 
Panasonic, Posco, PPG Industries, Renault, ReshineNew Material, Robert Bosch, SAFT, Samsung 

Electronics, Samsung SDI, Sanyo Electric, Seeo, SEL, SK Innovation, Solvay, Sony, Sumitomo Chemical, 
Sumitomo Metal Mining, Tanaka Chemical, Techelios, Toda Kogyo, Toray Industries, Toshiba, Toyota 

Industries, Toyota Motor, Umicore, WanxiangΧ

R&D LABORATORIES
CEA, Central South University, CNRS,  Fujian Normal University, Harbin Institute of Technology, KETI, 
KERI, Osaka City University, RIST, UNISTΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ƘƛŎŀƎƻΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ WƛŀƴƎƴŀƴΣ ¦¢ .ŀǘǘŜƭƭŜ Χ
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BENEFITS OF THE REPORT

Keep a watch on your competitors

Follow technology trends 
and anticipate the changes

Detect business opportunities 
and mitigate the risk

ÅIdentify the major current IP players and new comers

ÅTrack their IP  activity, strategy and future intents

ÅCompare their IP and market position

ÅIdentify key and new technological trends

ÅDetect emerging technologies

ÅIdentify noticeable new patent publications, new granted or 
expired patents

ÅSpeed your R&D and IP costs

Compare market and IP trends

ÅDynamics

ÅGeographic coverage

ÅCompanies 

ÅTechnologies

Follow technology 
trends and competitive 

environment from 
technology and patent 

perspective
Knowmade © 2018

ÅDiscover new markets & technology directions

ÅIdentify pure play companies

ÅOverview of current litigation
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METHODOLOGY FOR PATENT SEARCH AND SELECTION

Å Thedatawereextractedfrom the FamPatworldwide database(Questel-ORBIT)whichprovides100+ million patent documentsfrom
95 offices.

Å The search for patents was performed in January 2018. This report is focused on patents newly published, granted or
expired/revokedin 2017

Å Thepatentsweregroupedby patent family. Apatent family isa setof patentsfiled in multiple countriesto protect a singleinvention
by a commoninventor(s). A first applicationismadein onecountryςthe priority countryςandis then extendedto other countries.

Å Theselectionof the patentshasbeendoneboth automaticallyand manually. Thepatentswere manuallycategorizedin technical
segmentsusingkeyword analysisof patent title, abstractand claims,in conjunctionwith expert review of the subject-matter of
inventions.

Å Dataanalysiswill be performedusingthe QuestelOrbit IPBusinessIntelligenceanalyticsplatform combinedwith Excel-baseddata
processing, andwill be supplementedby expert analysis.

Å Forlegalstatusof European(EP)andPCT(WO)patent applications,EPORegisterPlushasbeenused. Forlegalstatusof USpatents,
USPTOPAIRhasbeenused. Forlegalstatusof other patents,informationhavebeengotten from their respectivenationalregisters.
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METHODOLOGY FOR PATENT SEARCH AND SELECTION

Knowmade © 2018
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WORLDWIDE PATENTING ACTIVITY
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BATTERY SUPPLYCHAIN
Overview of Patenting Activity by Supply Chain segments

Overview of 2017 patenting activity
üPatenting activity by supply chain segments 

üMain patent assignees
üMain technology trends

üComparison with market trends

Market vs IP players

Overview of last 20 years patenting 
activity

üIP Dynamics
üMain patent assignees

üComparison with market trends



14
© 2018  All rights reserved | www.knowmade.com

Status of the Battery Patents ς2017 Patenting Activity | April 2018 | Ref.: KM18004

BATTERY CELLS

Overview of 2017 patenting activity
Focus on microbatteries, thin film batteries,  
flexible batteries and solid-state batteries

Main patent assignees
Main technology trends

Comparison with market trends

Noticeable 
new patent applications, 
new granted patents and 

new expired patents in 2017 

Overview of Patenting Activity by Supply Chain segments


