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parallel the company proposes litigation/licensing support, technology
scouting and IP/technology watch service.

Knowmade has a solid expertise in Compound Semiconductors, Power
Electronics, Batteries, RF Technologies & Wireless Communications,
Solid-State Lighting & Display, Photonics, Memories, MEMS & Solid-
State Sensors/Actuators, Semiconductor Manufacturing, Packaging &
Assembly, Medical Devices, Medical Imaging, Microfluidics,
Biotechnology, Pharmaceutics, and Agri-Food.



4
© 2021 All rights reserved | www.knowmade.com

Solid-State Batteries – Patent Monitor | Quarterly Report – Q2 2021

INTRODUCTION



5
© 2021 All rights reserved | www.knowmade.com

Solid-State Batteries – Patent Monitor | Quarterly Report – Q2 2021

Patents related to:
•Other solid-state batteries (Li-S battery, Li-Air battery, Na-ion battery,

Mg-ion battery etc.)
• Solid electrolytes without references to their use in Lithium batteries

in the patent full text
•Gelled electrolytes
• Coin-cell solid-state batteries
• Thin Film Solid-state batteries
•Microbatteries with solid electrolytes

Included Not included

Patents related to:

• Solid electrolytes for Li-ion batteries (including polymer, inorganic and
polymer/inorganic composite electrolytes).

• Electrodes for solid-state Li-ion batteries* (core-shell electrode
materials containing solid electrolytes materials, electrode containing
solid electrolytes materials, etc.).

• Solid-state Li-ion batteries* (i.e. Lithium metal batteries and Li-ion
batteries) and their manufacturing methods.

*Including polymer, inorganic and polymer/inorganic composite
electrolytes

METHODOLOGY
Scope of solid-state batteries patent monitor

•This report covers patents published/granted/abandoned/expired in Q2 2021, from April 2021 to June 2021, and it provides a detailed picture of the IP activity
related to solid-state batteries. In that period, Knowmade has selected and analyzed all patents related to electrolyte, electrode, separator, battery cell, and
battery pack.

•The data are extracted from the FamPat worldwide patent database (Questel-ORBIT) which provides 100+ million patent documents from 100 worldwide
patent offices (US, Japan, Europe, China, Korea, Taiwan, etc.). The patents are grouped in patent families. A patent family is a set of patent applications filed in
multiple countries to protect a single invention by a common inventor(s).

•Both the selection of relevant patents and their categorization in technical segments are manually performed using keywords analysis of patent title,
abstract, claims and description, combined with patent classes (IPC, CPC), and in conjunction with expert review of the subject-matter of inventions.
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METHODOLOGY
Segment definition

SEGMENTATION BY LEGAL STATUS

NEW PATENT: New patent families (inventions) published
during the quarter (extensions from older patent families are
excluded).

GRANTED PATENT: Patents granted during the quarter
(granted patents from older patent families containing already
granted patents are excluded).

DEAD PATENT: Patents expired or abandoned during the
quarter.

PATENT TRANSFER: Re-assignments (IP transfers) during the
quarter.

Patents have been manually categorized according to their current legal status, and their technologies/applications

SEGMENTATION BY TECHNOLOGIES/APPLICATIONS

Production chain position:

• Electrolyte: Inventions mainly claiming electrolyte material (composition and/or manufacturing methods).

• Electrode: Inventions mainly claiming electrode material or layer including solid electrolyte material (composition 
and/or manufacturing methods).

• Battery cells: Inventions mainly claiming solid-state battery cells (composition and/or manufacturing methods).

• Battery Pack: Inventions mainly claiming battery packs containing solid-state batteries.

• Separator: Inventions mainly claiming a separator containing solid electrolyte materials (composition and/or 
manufacturing methods).

Type of solid electrolyte:

This segmentation produces the following technological segments: Inorganic, Inorganic/Polymer, Polymer, List of
materials, Undefined solid electrolytes

Inorganic solid electrolyte materials:

This segmentation produces the following technological segments:

- Sulfides (all), Argyrodites, Sulfide Glass Ceramics, Thio-LISICON, Other sulfides, List of Sulfides

- Oxides (all), Oxide Glass Ceramics, Anti-Perovskite, Perovskite, LISICON, Garnet, NASICON, Other oxides, List of
Oxides

- Hydrides, Other inorganics, List of inorganics, Undefined Inorganics
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PATENT MONITOR
Take advantage of quarterly updates on IP activities

WHY YOU SHOULD SUBSCRIBE

✓ Track your competitors, partners or clients

✓ Identify newcomers to your technology field

✓ Early detect opportunities and risks for your business

✓ Get a clearer view of the technology evolution

✓ Identify emerging research areas and cutting-edge technology developments

✓ Mitigate patent infringement risks

✓ Take advantage of free technologies

CONTENTS

Every quarter
• One-hour presentation of results, Q&A, and

discussions.

• PDF report highlighting the key trends and

significant information, with a close look at the key

IP players and patented technologies.

• Updated Excel database to access all patents and

relevant information (new patents applications,

granted patents, expired or abandoned patents, patent

transactions, IP collaborations, patent litigations and

oppositions)

Throughout the year
• Direct access to the IP analyst

− to address any inquiries you may have regarding
reports’ results.

− to conduct additional research on specific
technologies or companies’ patent portfolios.

− to customize the monitoring service by adding
specific players and/or specific segments.

ANNUAL SUBSCRIPTION

12 months



8
© 2021 All rights reserved | www.knowmade.com

Solid-State Batteries – Patent Monitor | Quarterly Report – Q2 2021

PATENT MONITOR
Quarterly report

On a quarterly basis, this report will provide the IP trends over
the last three months, with a close look to key IP players and
key patented technologies.

• Main patent applicants, their notable patent filings and technologies.

• New entrants and their patents.

• Technology trends and notable patented technical solutions.

• Key patents newly granted, their owners and claimed inventions.

• Main IP right transfers (reassignments, licensing agreements).

• Key patents newly expired or abandoned, their owners and their
potential market impact.

• Noteworthy news on patent litigation and opposition, plaintiffs and
defendants, patents and products involved.
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PATENT MONITOR
Patent database 

The patents are manually categorized in technical
segments using keyword analysis of patent title,
abstract and claims, in conjunction with expert review
of the subject-matter of inventions.

Identify easily and efficiently
- New patents applications 
- Patents newly granted 
- Patents expired or abandoned

Patent information 
(Assignees, numbers, dates, title, abstract, 
claims, legal status, original document etc.)

Patent segmentation 
(Production Chain Position, Type of solid electrolyte, 

Inorganic Solid Electrolyte Materials. etc.) 
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PATENT MONITOR
Year-round access to an IP analyst

Take advantage of direct interaction with our analysts by phone call and/or email 
for result presentations, Q&A sessions, additional research on specific technologies or companies' patent portfolios, 

and customization of the monitoring service by adding specific players and/or specific segments.

Examples of questions or requests:
• Could you tell me more about the patent portfolio of this company?
• What is exactly the invention claimed in these patents?
• Can you give me the patents filed by this company on these specific technologies?
• Can you shortly analyze the patents of this new entrant?
• What are the patents issued in Japan and Korea for this application?
• Please give me more details about this patent litigation.
• We want to file a new patent. Can you help us to assess the prior-art in this field?
• I would like to invalidate these patents. Could you do a prior-art search?
• Can you help me to identify in patents the technical solutions to solve this issue?
• I would like to assess my freedom of operating in USA. Can you provide me with the granted US patents covering this technology?
• I am looking for free technologies I could use safely without infringing valid IP rights. Can you provide me with newly expired patents related to this technology?
• I would like to customize the monitoring service to track my primary competitor's IP activities.
• I would like to customize the monitoring service to track patents related to a specific topic.
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METHODOLOGY
Terminology (1/2)

Patent Applicant, Patent Assignee
An applicant is a person or organization (e.g. company, university, etc.) who/which has filed a patent application. An assignee is a person or organization (e.g. company, university, etc.)
who/which holds patent rights. There may be more than one applicant/assignee per patent application.

Patent Family
A patent family is a set of patents filed in multiple countries to protect a single invention by a common inventor(s). A first application is made in one country – the priority country – and is
then extended to other countries.

Priority Date
The priority date is the date on which the patent application was filed. At this date the patent document is not made available to the public.

Priority Number
The priority number is the number of the application with respect to which priority is claimed, i.e. it is the same as the application number of the claimed priority document. The priority
number is made up of a country code (two letters), the year of filing (four digits) and a serial number (variable, maximum seven digits).

Publication Date
The publication date is the date on which the patent application was first published. It is the date on which the patent document is made available to the public, thereby becoming part of
the state of the art.

Publication Number
The publication number is the number assigned to a patent application on publication. Publication numbers are generally made up of a country code (two letters) and a serial number
(variable, one to twelve digits) (e.g. DE202004009768).

International Patent Classification (IPC)
The technical content of patent documents is classified in accordance with the International Patent Classification (IPC). The publishing office assigns an IPC symbol valid at the time of
publication of the patent application. The complete IPC can be found on the website of the World Intellectual Property Organization (WIPO - https://www.wipo.int/ipcpub).

Citations
In the context of patents, a citation is a reference to a previous work (prior art) that is considered relevant to the considered patent application. Citations may be made by the Inventor or
by the Examiner during patent examination.

https://www.wipo.int/ipcpub
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METHODOLOGY
Terminology (2/2)

WO and EP Patent Applications
International (WO) and European (EP) Patent Applications are made through the World Intellectual Property Organization (WIPO) and the European Patent Office (EPO), respectively. WO
applications designate signatory states or regions to the Patent Cooperation Treaty (PCT) and will have the same effect as national or regional patent applications in each designated state or
region, leading to a granted patent in each state or region. EP applications are regional patent applications designating signatory state to the European Patent Convention (EPC), and leading to
granted patents having the same effect as a bundle of national patents for the designated states.

Legal Status of the Patent

• Pending: Patent applications in a pre-grant/pre-final-rejection stage in the patent office.

• Granted: Patents in a ”post-decision” or “post-grant” stage in the patent office.

• Abandoned (Lapsed): Patents or published applications that are not in force before the end of the normal term right because of applicant action or in-action. Normally this status refers to
post-grant patents where the applicant has not paid the necessary renewal fees. However, “Lapsed” can include pre-grant published applications that are deemed likely abandoned because
there has been no known activity in the office for a significant period of time. Typical office status for Lapsed could be “abandoned”, “lapsed”, “withdrawn”, “surrendered”, etc.

• Expired: Granted patents that have expired due to normal life of the patent cycle.

• Rejected (Revoked): Patents or published applications that are not in force before the end of the normal term right because of office action. Normally, this status refers to post-grant patents
subject to opposition events. However, “Revoked” can include final rejection notices when we have that information from the office. Typical office status for “Revoked” could be
“suspension”, “interrupted”, “cancelled”, “revoked”, “refused”, etc.

Litigation Cases
“Litigation Cases” refers to filed actions. A single case filed may include multiple defendants. The date for a case filed is the date on which it was originally filed.

Litigation Campaign
“Litigation Campaign” refers to all cases filed by the same plaintiff (inclusive of all members in the corporate family) where each case has at least one patent or family member of a patent in
common with another case in the campaign.

ITC (International Trade Commission) Investigation
The United States International Trade Commission (USITC) is an independent, quasi-judicial Federal agency with broad investigative responsibilities on matters of trade. The Commission
adjudicates cases involving imports that allegedly infringe intellectual property rights. A company can request an ITC investigation if they think that another company imports products
which infringe their patents in USA . Through such proceedings, the agency facilitates a rules-based international trading system. The Commission makes most of its information and analysis
available to the public to promote understanding of international trade issues.
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KEY FACTS
Q2 2021
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KEY FACTS – Q2 2021 
Overview

Key facts of the quarter:

540 NEW PATENT APPLICATIONS
266 NEW GRANTED PATENTS
3 NEW PATENT TRANSFER
7 NEW DEAD PATENTS

6 Main industrial IP players selected and analyzed

8 IP collaborations identified (patent co-filings)

45 Newcomers identified

No patent litigation

April
May 
June

Solid-state Batteries
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All segments Electrolyte Electrode Battery cell Battery pack Separator

New 
application

New 
granted

New 
application

New 
granted

New 
application

New 
granted

New 
application

New 
granted

New 
application

New 
granted

New 
application

New 
granted

All segments 540 266 235 126 135 63 185 88 9 5 4 2

Inorganic 184 94 101 47 44 24 53 27 2

Inorganic/ Polymer 154 62 91 41 35 15 31 10 3

Polymer 78 60 35 37 20 9 26 16 1 1

List of materials 16 6 1 5 2 11 4

Undefined solid electrolytes 107 42 6 1 31 13 64 28 9 2 1

Sulfides (All) 97 42 66 25 13 6 29 11 1

Argyrodites 19 13 19 13 2 4

Sulfide glasses 28 13 24 9 3 3 1 1

Thio-LISICON 1 4 1 4

Other sulfides 4 2 4 2 1

List of sulfides 46 18 19 4 8 3 23 11 1

Oxide (all) 151 68 78 36 43 16 35 21 1 1

Oxide glass ceramics 2 2 1 1 1 1

Anti-perovskites 2 5 2 3 2 1

Perovskites 10 4 5 1 4 1 1 3

LISICON 1 1

Garnet 46 26 30 18 10 4 8 9

NASICON 29 11 16 4 7 3 7 5 1

Other oxides 18 9 14 8 4 1 1

List of oxides 60 18 22 5 21 7 20 6 1

Hydrides 3 3

Other inorganics 19 9 14 6 1 2 5 2

List of inorganics 51 30 27 19 11 12 15 1 1

Undefined inorganics 33 15 11 4 12 4 10 7 1 1

KEY FACTS – Q2 2021
Supply chain vs. Solid electrolyte materials

The numbers represent the number
of patent families. One patent family
can belong to different segments.
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New patent applications (Q2 2021)
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NEW PATENT APPLICATIONS (Q2 2021)
Overview (1/2) 
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NEW PATENT APPLICATIONS (Q2 2021)
Overview (2/2) 
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NEW PATENT APPLICATIONS (Q2 2021)
Main patent applicants vs. Technical segments
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NEW PATENT APPLICATIONS (Q2 2021)
Newcomers in solid-state battery patent landscape

• In Q2 2021, there are 30+ newcomers in solid-state battery patent landscape. Most of them are Chinese companies or R&D labs.
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NEW PATENT APPLICATIONS (Q2 2021)
Main IP collaborations
This table shows main new collaborations involving industrial applicants. It highlights the collaborations with industrials players that have led to patent co-filings.

USXXXXXXX Click to link pdf document
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NEW PATENT APPLICATIONS (Q2 2021)
Production chain position vs. Electrolyte materials (1/5)
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NEW PATENT APPLICATIONS (Q2 2021)
Production chain position vs. Electrolyte materials (3/5)

The numbers represent the number of patent families. One patent family can belong to different segments.
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NEW PATENT APPLICATIONS (Q2 2021)
Production chain position vs. Electrolyte materials (4/5)

The numbers represent the number of patent families. One patent family can belong to different segments.
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New granted patents (Q2 2021)
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NEW GRANTED PATENTS (Q2 2021)
Main patent assignees
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NEW GRANTED PATENTS (Q2 2021)
Main patent assignees vs. Technical segments
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NEW GRANTED PATENTS (Q2 2021)
Production chain position vs. Electrolyte materials (1/5)
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NEW GRANTED PATENTS (Q2 2021)
Production chain position vs. Electrolyte materials (3/5)

The numbers represent the number of patent families.
One patent family can belong to different segments.
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NEW GRANTED PATENTS (Q2 2021)
Production chain position vs. Electrolyte materials (4/5)

The numbers represent the number of patent families.
One patent family can belong to different segments.
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New dead patents (Q2 2021)
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NEW DEAD PATENTS (Q2 2021)
Most notable dead patents (selected by Knowmade IP analyst)

If a patent is dead (expired or abandoned), is it possible to make the formerly patented product?
An expired patent cannot be asserted against competitors. However, other live patents may still cover different parts, features or combinations described in the expired
patent. Moreover, in some countries, a lapsed patent can be reinstated/restored by paying an additional fee plus the maintenance fee, and reasoning that delay or
nonpayment of the maintenance fee within the prescribed period was unintentional.
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New patent transfer (Q2 2021)
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NEW PATENT TRANSFER (Q2 2021)
From Lionano to Factorial
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FOCUS ON
MAIN IP PLAYERS

OF Q2 2021
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FOCUS ON MAIN IP PLAYERS – Q2 2021
TOYOTA - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
TOYOTA - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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FOCUS ON MAIN IP PLAYERS – Q2 2021
SAMSUNG - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
SAMSUNG - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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FOCUS ON MAIN IP PLAYERS – Q2 2021
MURATA / SONY - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
MURATA / SONY - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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FOCUS ON MAIN IP PLAYERS – Q2 2021
PANASONIC / SANYO - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
PANASONIC / SANYO - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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FOCUS ON MAIN IP PLAYERS – Q2 2021
ENEVATE - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
ENEVATE - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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FOCUS ON MAIN IP PLAYERS – Q2 2021
COSMX BATTERY - Overview
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FOCUS ON MAIN IP PLAYERS – Q2 2021
COSMX BATTERY - Notable patents selected by Knowmade analyst

USXXXXXXX Clickable link to pdf document Notable patents were selected on the basis of their technical interest, citations received from other patents, family size, current legal status, scope of the claims, and impact in the field.  
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