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ÅThisreport providesa detailedpictureof the patent landscaperelatedto GaN-basedRFelectronics, coveringthe wholevaluechain:

VSubstratesand Epitaxialstructures, RFtransistors (HEMT,HBT),RFdiodes (varactor,RTD,IMPATT,etc.), RFacousticwave devices(SAW,TC-SAW,
FBAR,BAW-SMR),Integrated circuits (MMIC,RFIC,etc.), Circuitry & Operatingmethods (biasing,matching,protection, distortion compensation,
etc.), Packaging, Modules& Systems(RFFE,PAassemblies,T/R,infrastructures,etc.).

VGaN-on-SiC, GaN-on-Silicon(incl. GaN-on-SOI),GaN-on-Sapphire, GaN-on-Diamond, GaN-on-GaN(incl. free-standingsubstrates).
VPoweramplifiers(PA/LNA,Doherty,Switch-modePA,etc.), RFswitch, RFfilters.
VRadiowaves, Microwaves, mm-Waves, THz.

ÅWe have selectedand analyzedmore than 6,300 patents and patent applications publishedworldwide up to August 2020,
representingmorethan 3,000patent families(inventions)relevantto the scopeof this report.

Included Excluded

ü PatentsdescribingGaN-basedRFdevices(HEMT,HBT,diodes,SAW,BAW,RFIC,MMIC,
etc.) explicitly suitable for using in wireless communication,digital broadcasting,
mobile communication base station, satellite ground station, aerospace, radar,
electronicwarfareequipment,military andspacecommunication,etc.

ü Patentspertainedto GaN-basedpower amplifier (PA,LNA,DohertyPA,switch-mode
PA,etc.), RFswitchandRFfilter (SAW,BAW,FBAR,etc.).

ü Patentsrelated to modules and systemswhich explicitly use GaN-based RFpower
devices(RFFEmodules,PAassemblies, T/R,network infrastructures,etc.).

ü Patents claiming GaN-based epitaxial structures with improved high-frequency
characteristics and explicitly suitable for using in high power/high frequency
applications(RF,microwaves,mm-waves).

ü Patentclaimingsubstratesor templatesexplicitlytargetingGaN-basedRFapplications.

ü PatentsdescribingRFdevices,modulesor systemswhichcanuseWBGmaterials(SiC,
GaN,etc.) without anyembodimentor preferredsolutionon GaN.

ü Patents related to GaN-based high-voltage electronics and power devices which
have application value in electric power conversion and electric power control
(powerconverter,powerrectifier,powersupply,etc.).

ü Patents related to GaN-based optoelectronics and photonics (lightwaves), audio
amplifiers,wirelesschargingtechnologies; etc.

Yours needs are
out of scope of this report? 

You want a deeper analysis on 
technologies or companies 

Contact us for a custom report

SCOPE OF THE REPORT

http://www.knowmade.com/
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KEY FEATURES OF THE REPORT

üThereport providesessentialpatent data for GaNfor RFelectronics, from epitaxial structures to RFsemiconductordevices, circuits,
package, modulesandsystems.

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 RFGaNtechnologies,identifyingtrendsfor eachtechnology/application.

ÅKeypatents.

üThisreport alsoincludesan extensiveExceldatabasewith the over 3,000 patent families analyzedin this study.
Thisusefulpatent databaseallowsfor multi-criteria searchesandincludespatent publicationnumbers,hyperlinks
to the original documents,priority date, title, abstract, patent assignees,ǇŀǘŜƴǘΩǎcurrent legal status, and
technologicaland application segments(epitaxialstructure,RFtransistors,RFdiodes,RFacousticwavedevices,
MMIC,GaN-on-SiC, GaN-on-Si,GaN-on-Diamond,PA,RFswitch,RFfilter, Microwaves,mm-waves,5G,etc.).

Disclaimer: Thisreport doesnot 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.
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WHY STUDY THE PATENT LANDSCAPE

Understanding the competitive landscape and technology developments 
from a patent perspective

ÅToprovideoveralldynamicsof the field.

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

ÅToidentify new playersor companiesthat areunder the radar.

ÅTofollow the technologytrends andidentify emergingtechnologies.

ÅTo benchmark patent portfolios and know ŎƻƳǇŜǘƛǘƻǊǎΩstrengths
andweaknesses.

ÅTo identify strategic and technological paths that players are
followingfor technologies.

ÅTo identify the key patents (seminal,blocking,valuable)and new
solutions/technologies.

ÅTo identify free technologieswhich canbe usedsafelyand mitigate
the risksof patent infringement.

ÅToidentify technologiesto acquireandpotentialR&Dpartners

Very complementary to market research

Give an other point of view of the 
competitors, technologies and markets 
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Patent Landscape Overview
General trends, Main patent assignees, Most active players, Newcomers, Patent legal status, Geo coverage
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IP Position of Key Players
Strength of patent portfolios, Key IP players, Blocking potential, IP strategy, IP collaborations


