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SCOPE OF THE REPORT

A Thisreport providesa detailedpicture of the patent landscapeelatedto GaNbasedRFelectronics coveringthe whole valuechain

V Substratesand Epitaxial structures RFtransistors (HEMTHBT),RFdiodes (varactor,RTD,IMPATTgetc.), RFacousticwave devices(SAW,TGSAW,
FBARBAWSMR),Integrated circuits (MMIC, RFICetc.), Circuitry & Operating methods (biasing,matching,protection, distortion compensation,
etc.), PackagingModules & SystemgRH-E PAassemblies]/R,infrastructuresetc.).

V GaNon-SiG GaNon-Silicon(incl. GaNon-SOI) GaNon-Sapphire GaNon-Diamond GaNon-GaN(incl. free-standingsubstrates)

V Poweramplifiers (PA/LNADoherty,Switchmode PA etc.), RFswitch, RFfilters.
V Radiowaves Microwaves mm-Waves THz

A We have selectedand analyzedmore than 6,300 patents and patent applications published worldwide up to August 2020,
representingmore than 3,000 patent families (inventions)relevantto the scopeof this report.

PatentsdescribingGaNbasedRFdevicestHEMTHBT diodes,SAWBAW,RFICMMIC,
etc.) explicitly suitable for using in wireless communication, digital broadcasting,
mobile communication base station, satellite ground station, aerospace,radar,
electronicwarfareequipment,military and spacecommunication gtc.

Patentspertainedto GaNbasedpower amplifier (PA,LNA,Doherty PA,switch-mode
PA etc.), RFswitch and RFfilter (SAWBAW,FBARetc.).

Patentsrelated to modules and systemswhich explicitly use GaNbased RFpower
devices(RFFEmodules,PAassembliesT/R,network infrastructures etc.).

Patents claiming GaNbased epitaxial structures with improved high-frequency
characteristicsand explicitly suitable for using in high power/high frequency
applications(RFmicrowavesmm-waves)

Patentclaimingsubstratesor templatesexplicitlytargetingGaNbasedRFapplications

out of scope of this rep

You want a deeper analysis'€
technologies or companies

Contact us for a custom report

®

PatentsdescribingRFdevicesmodulesor systemsvhichcanuseWBGmaterials (SiG
GaN etc.) without anyembodimentor preferredsolutionon GaN

Patentsrelated to GaNbased high-voltage electronics and power devices which
have application value in electric power conversion and electric power control
(powerconverter,power rectifier, power supply,etc.).

Patentsrelated to GaNbased optoelectronics and photonics (lightwave3, audio
amplifiers,wirelesschargingechnologiesetc.
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KEY FEATURES OF THE REPORT \b:,/

7]
%)
U Thereport providesessentialpatent data for GaNfor RFelectronics from epitaxial structuresto RFsemiconductordevices circ\d%\
package modulesandsystems N

u It providesin-depth patent analysesof key technologiesandkey playersincluding
A Main IPdynamicsandkeytrends
A IPleaders mostactiveplayersand newcomers
A IPportfolio strengthof keyplayers,andtheir technology/applicatiorfocus
A Timeevolutionof patentsfilingsby companycountries,andtechnology
A Currentlegalstatusof patents
A Jointdevelopments)P collaborationsand IPtransfersbetweenkey organizations
A Insightsinto the statusof RFGaNtechnologiesjdentifyingtrendsfor eachtechnology/application
A Keypatents
U Thisreport alsoincludesan extensiveExceldatabasewith the over 3,000 patent families analyzedn this study.
Thisusefulpatent databaseallowsfor multi-criteria searchesandincludespatent publicationnumbers hyperlinks
to the original documents, priority date, title, abstract, patent assigneesLJI U SglmiefXdegal status, and

technologicaland application segments(epitaxialstructure, RFtransistors,RFdiodes,RFacousticwave devices,
MMIC,GaNon-SiC GaNon-Si,GaNon-Diamond,PA,RFswitch, RFfilter, Microwaves mm-waves,5G, etc.).

Disclaimer Thisreport does not provide any insightanalysesor counselregardinglegal aspectsor the validity of any individual patent.
Knowmadeis a researchfirm that providestechnicalanalysisand technicalopinions Knowmadeis not a law firm. Theresearchtechnical
analysisand/or work proposedor providedby Knowmadeand containedhereinis not alegalopinionandshouldnot be construedassuch
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WHY STUDY THE PATENT LANDSCAPE O

Understanding theompetitive landscapeindtechnology developments
from apatent perspective

A Toprovideoveralldynamicsof the field.

A To know the key IP players their key patents, their IP/technology
strategyandtheir future intents.

A Toidentify new playersor companiesthat are under the radar.
A Tofollow the technologytrends andidentify emergingtechnologies

A To benchmark patent portfolios and know O 2 Y LJS skrdn@heB Q
andweaknesses

A To identify strategic and technological paths that players are
followingfor technologies Very complementary to market research

A To identify the key patents (seminal, blocking, valuable)and new

solutions/technologies Give an other point of view of the

_ _ _ _ . competitors, technologies and markets
A To identify free technologieswhich can be usedsafelyand mitigate

the risksof patent infringement.
A Toidentify technologiesto acquireand potential R&Dpartners
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Patent Landscape Overview

General trends, Main patent assignees, Most active players, Newcomers,

Patent legal status,

Most active patent applicants
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Time evolution of company headquarters
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In 2015, Chinese entities
became the most active in
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been accelerating since.
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Top assignee portfolios - Time evolution of patent publications
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PATENT LANDSCAPE OVERVIEW
Main newcomers — Topics of patents (1/3)
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PATENT LANDSCAPE OVERVIEW
Newcomers (first RF GaN-related patents published in 2019-2020)

Ranking of newcomers according to the number of their
patent families published since Jan 2019
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IP Position of Key Players
Strength of patent portfolios, Key IP players, Blocking potential, IP strategy, IP collaborations

RF GaN Patent Landscape Analysis | November 20207

© 2020 All rights reserved | www.knowmade.com




