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RELEASE OF PATENT SECURITY INTEREST

This RELEASE OF PATENT SECURITY INTEREST(“Release”) is made and effective as of
April 1, 2022 and granted by CORTLAND CAPITAL MARKET SERVICES LLC (the “Collateral
Agent”), as collateral agent(in such capacity, together with its successors and permitted assigns) for the
secured parties under the Loan Agreementreferred to below (the “Secured Parties”), in favor of HILCO
PATENT ACQUISITION 56, LLC, a Delaware limited Itability company, BELL SEMICONDUCTOR,
LLC, a Delaware limited liability company and BELLNORTHER RESEARCH, LLC, a Delaware
limited liability company (each a “Grantor”and collectively the “Grantors”) and their successors.
assigns and legal representatives.

Background

Pursuant to the Term Loan Agreement dated as of January 24, 2018 as amended on November17,
2020 (the “Loan Agreement”) among Hilco Patent Acquisition 56, LLC, as borrower, Bell
Semiconductor, LLC and Bell Northern Research, LLC, as guarantors, the Collateral Agent and the
lenders party thereto, the Grantors executed and delivered to the Collateral Agent (i) that certain Security
Agreement by and among the Grantors and the Collateral Agent dated as of January 24, 2018 (the
“Master Security Agreement”) and(ii) that certain Patent Security Agreement by and among the
Grantors and the Collateral Agent dated as of January 24, 2018 (the “Patent Security Agreement” and,
together with the Master Security Agreement, the “Security Agreements”);

Pursuant to the Security Agreements, each Grantor pledged and grantedto the Collateral Agent
for the ratable benefit of the Secured Parties a security interest in andto all of the right,title and interest
of such Grantorin, to and underthe Patent Collateral (as defined below);

The Patent Security Agreement was recorded with the United States Patent and Trademark Office
at Reel 045216, Frame 0020 on February 1, 20178; and

The Grantors have requested that the Collateral Agent enter into this Release in order to
effectuate, evidence and record the release and reassignmentto the Grantors of any andall right,title and
interest the Collateral Agent and the Secured Parties may have inthe Patent Collateral pursuant to the
Security Agreements.

Collateral Agent therefore agrees as follows:

I, Release of Security Interest. Collateral Agent, on behalf of itself and the Secured Parties,
their successors, legal representatives and assigns, hereby terminates the Patent Security Agreement and
terminates, releases and discharges any andall security interests that it has pursuant to the Security
Agreements in any andall right, title and interest of the Grantors, and reassigns to the Grantors any and
all right, title and interest that it may have, in, to and underthe following (collectively, the “Patent
Collateral”):

(a) any and all patents, patent applications and other patent rights and any other
governmental authority-issued indicia of invention ownership, including the patents and patent
applicationslisted in Schedule 1 hereto, and all reissues, divisions, continuations, continuations-
in-part, renewals, extensions and reexaminations thereof and amendmentsthereto (the
“Patents”);

PATENT

REEL: 059720 FRAME: 0255



(b) all rights of any kind whatsoeverof such Grantor accruing under any ofthe
foregoing provided by applicable law of any jurisdiction, by international treaties and
conventions and otherwise throughout the world;

(c) any andall license and other agreements in which such Grantor has granted oris
granted a license orother right under any Patent;

(d) any and all royalties, fees, income, payments and other proceeds now or hereafter
due or payable with respect to any andall of the foregoing; and

(e) any andall claims and causesofaction, with respect to any ofthe foregoing,
whetheroccurring before, on or after the date hereof, includingall rights to and claimsfor
damages,restitution and injunctive and otherlegal and equitable relief for past, present and future
infringement, misappropriation, violation, misuse, breach or default, with the right but no
obligation to sue for such legal and equitable relief and to collect, or otherwise recover, any such
damages,

2, Further Assurances. Collateral Agent agrees to take all further actions, and provide to the
Grantors and their successors, assigns and legal representatives all such cooperation and assistance,
including, without limitation, the execution and delivery of any andal] further documentsorother
instruments, as the Grantors and their successors, assigns and legal representatives may reasonably
request in order to confirm, effectuate or record this Release.

3. Governing Law. This Release and any claim, controversy, dispute or cause of action
(whether in contract or tort or otherwise) based upon,arising outof or relating to this Release and the
transactions contemplated hereby shall be governed by, and construed in accordance with, the laws of the
United States and the State of New York, without giving effect to any choice or conflict of law provision
or rule (whether of the State ofNew Yorkor any otherjurisdiction).

[SIGNATURE PAGE FOLLOWS]
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Collateral Agent has caused this Release to be duly executed and deliveredbyits officer duly
authorized as of the date stated in the first paragraph above.

ACKNOWLEDGED AND

AGREEDasofthe date stated in

the first paragraph above:

HILCO PATENT ACQUISITION
56, LLC, as Grantor

Name: Michael Friedman

Title; CEO

BELL SEMICONDUCTOR, LLC,
as Grantor

By: iP Verto
Nanie? John Veschi

Titlky CEO

BELL NORTHERN RESEARCH,
LLC, as Grantor

 By:___
Nanie:’ Afzal Dean
Title: CKO

CORTLAND CAPITAL MARKET SERVICES

LLC,

as Collateral Agent
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SCHEDULE1

TO

RELEASE OF PATENT SECURITY INTEREST

[SEE ATTACHED.]
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871026781154281998-02-25|2000-05-11|LapsedTaiwanSub-MicronCmosDevices
Modifiedmultilayeredmetallinestructureforusewithtungsten-filled

0909801961474091998-06-15|2000-11-14|GrantedUnitedStatesofAmericaViasinintegratedcircuitstructures0992089066010082001-08-02|2003-07-29Granted|UnitedStatesofAmericaParametricdevicesignature
Processforformingvias,andtrenchesformetallines,inmultiple

0909803260372621998-06-15|2000-03-14|GrantedUnitedStatesofAmericadielectriclayersofintegratedcircuitstructure871021031352151998-03-04|2001-06-07eneeeInsulated-GateField-EffectTransistorsHavingDifferentGateCapacitances0989695863588062001-06-29|2002-03-19|GrantedUnitedStatesofAmericaSiliconcarbideCMOSchannel1001444943814911998-01-27|2009-10-02erInsulated-GateField-EffectTransistorsHavingDifferentGateCapacitancesProcessForFormingImprovedCobaltSilicideLayerOnIntegratedCircuit
199809475749967811998-04-07|2012-05-18|LapsedJapanStructureUsingTwoCappingLayers.

MethodAndApparatusForEliminatingPeelingAtEndEdgeOfSemiconductorSubstrateInMetalOrganicChemicalVaporDepositionOf
199805165048814971998-03-04|2011-12-09|LapsedJapanTitaniumNitrite0908133760733611998-05-19|2000-06-13UnitedStatesofAmericaApparatusforexternallymonitoringRPMofspinrinsedryer0906902760372331998-04-27|2000-03-14UnitedStatesofAmericaMetal-encapsulatedpolysilicongateandinterconnectTestcircuitryfordeterminingthedefectdensityofasemiconductor

0806380160618141998-04-21|2000-05-09|GrantedUnitedStatesofAmericaprocessasafunctionofindividualmetallayers   
Inductorwithcobalt/nickelcoreforintegratedcircuitstructurewithhigh

0907941361664221998-05-13|2000-12-26|GrantedUnitedStatesofAmericainductanceandhighQ-factor
MethodForArtificially-InducingReverseShort-ChannelEffectsInDeep

976286502719451997-11-25|2000-08-21|LapsedKorea,Republicof(KR)Sub-MicronCmasDevices
Structureandmethodformeasuringinterfaceresistanceinmultiple0904611360139521998-03-20|2000-01-11|GrantedUnitedStatesofAmericainterfacecontactsandviastructuresinsemiconductordevicesFormationofintegratedcircuitstructureusingoneormoresiliconlayersforimplantationandout-diffusioninformationofdefect-freesource/drainregionsandalsoforsubsequentformationofsiliconnitride

0907639963314681998-05-11|2001-12-18|GrantedUnitedStatesofAmericaspacers08979733ase|[Abandoned[UnitedStatesofAmerica[PurgingGasControlStructureForCvdChamber26 
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ScheduleB(1)(a)—SemicProcessingAiS::
IntegratedCircuitStructureWithThinDielectricBetweenAtLeastLocalInterconnectLevelAndFirstMetalInterconnectLevel,AndProcessFor

090814031998-05-18Abandoned|UnitedStatesofAmericaMakingSame
Processforselectivepolishingofmetal-filledtrenchesofintegratedcircuit

09882124cea.tartsateGrantedUnitedStatesofAmericastructures
Apparatusandprocessfordepositionofthinfilmonsemiconductor0907650261272861998-05-11|2000-10-03|GrantedUnitedStatesofAmericasubstratewhileinhibitingparticleformationanddeposition0915022062481801998-09-09|2001-06-19Granted|UnitedStatesofAmericaMethodforremovingparticlesfromasemiconductorwafer0903758860872291998-03-09|2000-07-11|GrantedUnitedStatesofAmericaCompositesemiconductorgatedielectrics

Methodandapparatusforremovingresidualmaterialfromanalignment
0921018462887731998-12-11|2001-09-11|GrantedUnitedStatesofAmericamarkofasemiconductorwafer

Processforabrasiveremovalofcopperfromthebacksurfaceofasilicon
0899031560596371997-12-15|2000-05-09|GrantedUnitedStatesofAmerica—_|substrate

Apparatusandmethodforpolishremovingapreciseamountofmaterjal
08915000age—=henaean)1999-02-02|ExpiredUnitedStatesofAmericafromawafer

Processforformingphotoresistmaskoverintegratedcircuitstructures
08887910ee—lees1999-05-11|ExpiredUnitedStatesofAmericawithcriticaldimensioncontrol08991397lsctiet_2"lasbaade,2000-12-19|GrantedUnitedStatesofAmericaMethodofformingthinpolygatesforsubquartermicronCMOSprocessProcessforformingintegratedcircuitstructurewithmetalsilicide08919394ere*llSaepteay.eee!ExpiredUnitedStatesofAmericacontactsusingnotchedsidewallspacerongateelectrode0891485458822511997-08-19|1999-03-16Expired|UnitedStatesofAmericaChemicalmechanicalpolishingpadslurrydistributiongroovesEtchprocessselectivetocobaltsilicideforformationofintegratedcircuit

0887965959337571997-06-23/1999-08-03|ExpiredUnitedStatesofAmericastructures0835151656270991994-12-07|1997-05-06|ExpiredUnitedStatesofAmericaMethodofmanufacturingsemiconductordevice08942991artaeo1997-10-02|1999-08-31LaeUnitedStatesofAmericaUseofabrasivetapeconveyingassembliesforconditioningpolishingpadsMethodandapparatusforusingpressuredifferentialsthroughapolishing08918846eae>Magelliscoles.,|UnitedStatesofAmericapadtoimproveperformanceinchemicalmechanicalpolishingOntheuseofnon-sphericalcarriersforsubstratechemi-mechanical
08772310vaste.—__leiseaogalligaraeaalExpiredUnitedStatesofAmericapolishing

Methodofmakingabarrierlayerforviaorcontactopeningofintegrated
08760466eeereeeneUnitedStatesofAmericacircuitstructure

Processforformingimprovedcobaltsilicidelayeronintegratedcircuit
ten=betteMaacaeldaaaUnitedStatesofAmericastructureusingtwocappinglayers  
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ScheduleB(1)(a)—SemicProcessingAessSesee;_:Sore:
Methodforidentifyingorderskippinginspectroreflectivefilm

0273080957174901996-10-17|1998-02-10UnitedStatesofAmericameasurementequipment0859287059536311996-01-241999-09-14|ExpiredUnitedStatesofAmerica—[Lowstress,highlyconformalCVDmetalthinfilm0858658763039951996-01-11|2001-10-15ah"|UnitedStatesofAmericaSidewallstructureformetalinterconnectandmethodofmakingsameMethodofforminganMOS-typeintegratedcircuitstructurewithadiodeformedinthesubstrateunderapolysilicongateelectrodetoconserve
0847502856610691995-06-06|1997-08-26|ExpiredUnitedStatesofAmerica—_[space

LowDielectricConstantSiliconOxide-BasedDielectricLayerforIntegratedCircuitStructuresHaving(mprovedCompatibilitywithViaFillerMaterials,
200032245235277002000-10-23|2004-02-27|LapsedandMethodofMakingSame0977799667244042001-02-06|2004-04-20Granted|UnitedStatesofAmerica‘|ClustertoolreportingsystemGermany(FederalRepublic|ProcessforFabricatingaModerate-DepthDiffusedEmitterBipolarescape~Nesurmua’—tNmeeaiesheeon-d|Grantedof)TransistorinaBICMOSDeviceWithoutUsinganAdditionalMaskGermany(FederalRepublic

of)201212280157447902012-05-30[2015-05-15[Granted[JapanSsDamasceneCapacitorsForIntegratedCircuits2008640082000-05-10|ss[Abandoned[JapanSSSDamasceneCapacitorsForIntegratedCircuits0940580562252151999-09-24|2001-05-01|GrantedUnitedStatesofAmericaelectronicdevices
Contactringdesignforreducingbubbleandelectrolyteeffectsduring

1097385172049202004-10-25|2007-04-17|GrantedUnitedStatesofAmericaelectrochemicalplatinginmanufacturing1094577773008692004-09-20(2007-11-27aaUnitedStatesofAmericaIntegratedbarrierandseedlayerforcopperinterconnecttechnology1095332275502362004-09-29|2009-06-23Lapsed|UnitedStatesofAmericaMULTIWAVELENGTHMULTILAYERPRINTING
Processandapparatusforachievingsingleexposurepatterntransferusing

1101200373725472004-12-14|2008-05-13|GrantedUnitedStatesofAmerica
masklessopticaldirectwritelithographyHighperformancediode-implantedvoltage-controlledpolyresistorsfor

1098428671485562004-11-09|2006-12-12|GrantedUnitedStatesofAmericaroixed-signalandRFapplications
Lowdielectricconstantsiliconoxide-baseddielectriclayerforintegrated

0942606167566741999-10-22|2004-06-29|GrantedUnitedStatesofAmerica
circuitstructureshavingimprovedcompatibilitywithviafillermaterials,

1094976073153602004-09-24[2008-01-01|Granted[UnitedStatesofAmerica[Surfacecoordinatesystem 
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ScheduleB(1)(a)—SemicProcessingA
St

Methodandapparatusforestablishingimprovedthermalcommunication71194322004-04-07|2006-10-10|LapsedUnitedStatesofAmericabetweenadieandaheatspreaderinasemiconductorpackageFieldEmittingDeviceComprisingField-CancentratingNanoconductor1999-07-15ExpiredUnitedStatesofAmericaAssemblyAndMethodForMakingTheSamesssazets|)|=leecas|UnitedStatesofAmericaSolventAbsorptionByCMPPadsAndItsRelationshipToPadChemistryfs«S'99-04-21|siExpired=[UnitedStatesofAmerica[DarkSpinRinse/Dry|——S—=«*ii99~01-12|spireUnitedStatesofAmericaMulti-LayeredWSi/WSIN/Poly(Optional)ResistorforS]|C&#39;s60110711aExpiredUnitedStatesofAmericaSemiconductorDeviceWithIncreasedGateInsulatorLifetime60117186PFt~<StsSSSC«*i'9-0-26|ExppirledUnitedStatesofAmerica_|PlanarizationTechniqueForHDPCVDFSGLayerjeoiszoze—(Ssss|t~<—~SCSSCSfat9-t-B30|ExpiredUnitedStatesofAmerica[MOSTransistorAndMethodOfManufacturejeos7ea76—|t—~—~sSs«ii02-05-07|spireUnitedStatesofAmerica[AThinFilmToroidalInductor601671321999-11-23Expired|UnitedStatesofAmericaElectricallyMeasuredICWaferMasksVersionControlIndicatorjos745236=|6606371=‘[2000-12-19|2003-08-12|GrantedUnitedStatesofAmericaX-RaySystem110159268=[6847433——Ss«2002-06-03|2005-01-25|LapsedUnitedStatesofAmerica—|Holder,System,AndProcessForImprovingOverlayInLithography08558997,=«|881a562«1995-11-16|1998-09-29|ExpiredUnitedStatesofAmericaProcessForSemiconductorDeviceFabricationjosa69090ssf6375912,Ss[1999-12-21|2002-04-23|Granted|UnitedStatesofAmerica—[ElectrochemicalAbatementOfPerfluorinatedCompounds0951919363314842000-03-06|2001-12-18hare31UnitedStatesofAmericaTitanium-TantalumBarrierLayerFilmAndMethodForFormingTheSame1020047013135|10-9796582003-02-24|2010-08-27|Lapsed—_|Korea,Republicof(KR)MonitoringAndControlOfAFabricationProcess0996707467271652001-09-28|2004-04-27|GrantedUnitedStatesofAmericaFabricationofmetalcontactsfordeep-submicrontechnologies1088313770150962004-07-01|2006-03-21Lapsed|UnitedStatesofAmericaBimetallicoxidecompositionsforgatedielectrics
AnIntegratedCircuitIncludingESDCircuitsForAMulti-ChipModuleAnd

0965257165564092000-08-31|2003-04-29|GrantedUnitedStatesofAmericaAMethodTherefor
BipolarJunctionTransistorCompatibleWithVerticalReplacementGate

0995638267597302001-09-18|2004-07-06|GrantedUnitedStatesofAmericaTransistors(10693110[6927177=——S—Ss«d(2003-10-24[2005-08-09Lapsed[UnitedStatesofAmerica—{Chemicalmechanicalelectropolishingsystem10929706[8685633[2004-08-30[2014-04-01|LapsedUnitedStatesofAmericaMethodforOptimizingWaferEdgePatterning110158775.[6985229~=———Ss«d2002-05-30|]2006-01-10|LapsedUnitedStatesofAmerica.[OverlayMetrologyUsingScatterometryProfiling110875029—-|7agagag.—Ss«2004-06-232009-02-24|LapsedUnitedStatesofAmerica[DeviceAndMethodUsingIsotopicallyEnrichedSilicon10439863=[6710416=—s«{2003-05-16|2004-03-23GrantedUnitedStatesofAmerica‘|Split-GateMetal-Oxide-SemiconductorDevice
ApparatusandmethodofmanufactureforintegratedcircuitandCMOS1065913471382922003-09-10|2006-11-21|GrantedUnitedStatesofAmericadeviceincludingepitaxiallygrowndielectriconsiliconcarbide0931038867504951999-05-12|2004-06-15Granted|UnitedStatesofAmericaDamasceneCapacitorsForIntegratedCircults    

10820494

  
 

60144277

 

601416576013037860115525

   

 
 

 
 

 

  
 

 
 

MethodForMakingAPhotoresistLayerHavingIncreasedResistanceToBlistering,Peeling,Lifting,OrReticulation
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ScheduleB(1)(a)—SemicProcessingA
  10700791~—~—=—«[7023230~=—SSSC«2003-41-032006-04-04Lapsed—_|UnitedStatesofAmerica|MethodfortestingDDatmultiplevoltagesjosz9sos8=—Ss«sd6191017,Ss1999-04-22|2001-02-20|Granted|UnitedStatesofAmericaAMethodOfFormingAMulti-LayeredDual-PolysiliconStructurejos43soag=—sfsa994600=—Ss*999-41-12|2002-10-01|GrantedUnitedStatesofAmericaMethodAndSystemForDeterminingOperatingStaffing09437930=|ed2g160——S—SCS~=é«(1999-21-10[2002-07-23|GrantedUnitedStatesofAmerica__|TestingInsulationBetweenConductors

ApparatusAndMethodForContinuousDeliveryAndConditioningOfA
0928686960482561999-04-06|2000-04-11|GrantedUnitedStatesofAmerica—_‘|PolishingSlurry0909546863882901998-06-10|2002-05-14|Granted|UnitedStatesofAmericaSingleCrystalSiliconOnPolyerystallineSiliconIntegratedCircuitsASemiconductorDeviceHavingAnAnti\(miReflectiveLayerAndA

0890783461336181997-08-14|2000-10-17|ExpiredUnitedStatesofAmericaMethodOfManufactureThereof 
 

 

 
 

  jos924730=[60749331997-09-05|2000-06-13ExpiredUnitedStatesofAmerica[IntegratedCircuitFabrication1997-09-30

 0294155659721791999-10-26|ExpiredUnitedStatesofAmericaSiliconICContactsUsingCompositeTINBarrierLayer1101601470751792004-12-17|2006-07-11|GrantedUnitedStatesofAmericaSystemforimplementingaconfigurableintegratedcircuit4060711669792512003-06-26|2005-12-27Lapsed|UnitedStatesofAmerica—|MethodandapparatustoaddslurrytoapolishingsystemDeviceAndMethodOfFabricatingViasForULSIMetallizationAnd
secs:—Peowans _lhseaporsn.asaatarleeaee-|UnitedStatesofAmericaInterconnect

IntegratedCircuitComprisingMeansForHighFrequencySignal
        UnitedStatesofAmericaTransmission0885358257675611997-05-09}1998-06-16[Expired|UnitedStatesofAmericaintegratedCircuitDevicesWithIsolatedCircuitElements1065816870799662003-09-08|2006-07-18|GrantedUnitedStatesofAmericaMethodofqualifyingaprocesstoolwithwaferdefectmapsLowTemperatureCoefficientDielectricMaterialComprisingBinary

hagas,=IeeeVhearteteetahaa|UnitedStatesofAmericaCalciumNiobateAndCalciumTantalateOxideslossdes0e§=——s«df549512=——s*[1994-11-30[1996-08-27|ExpiredUnitedStatesofAmerica|MinienvironmentforHazardousProcessTools}og326444=5510230=——s«*[1994-10-20|1996-04-23Expired|UnitedStatesofAmericaDeviceFabricationUsingDUV/EUVPatternDelineationJosss9229=«5656399.=—s«1996-01-22|1997-08-12|Expired|UnitedStatesofAmericaProcessforMakingAnX-RayMaskjos346g10=—s«S4ai6i4==———S«*(.994-11-30]1995-08-15Expired[UnitedStatesofAmerice—[MethodandApparatusforPlanarMagnetronSputteringlog6ed227,«5670062~=————Ss«[1996-06-07[1997-09-23Expired[UnitedStatesofAmerica—[MethodForProducingTaperedLineseaeUsama2MethodOfMakingHigh-SpeedDouble-HeterostructureBipolarTransistor0868329156565151996-07-18|1997-08-12|ExpiredUnitedStatesofAmerica—_|Devices
Electroplatingtoolforsemiconductormanufacturehavingelectricfield108413527,——s«|S663677——sSCSs«*'1995-03-301997-09-02JExpiredUnitedStatesofAmericaIntegratedCircuitMulti-LevelInterconnectionTechnique0843904055388191995-04-10|1996-07-23iUnitedStatesofAmericaSelf-AlignedAlignmentMarksForPhase-ShiftingMasks0835197755997301994-12-08[1997-02-04Expired[UnitedStatesofAmerica—_|Poly-BufferedLOCOS

ArticleComprisingAThinFilmTransistorWithLowConductivityOrganic
0835303255742911994-12-09|1996-11-12|ExpiredUnitedStatesofAmericaLayer089187815958654}1997-08-25|1999-09-28|ExpiredUnitedStatesofAmericaLithographicProcessAndEnergy-SensitiveMaterialForUseTherein0832484265246451994-10-18|2003-02-25Granted|UnitedStatesofAmericaAProcessForTheElectrolessDepositionofMetalOnASubstrate          
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ScheduleB(1)(a)—SemicProcessingA
G

0816396759593421993-12-08{1999-09-28

   
 

ied|UnitedStatesofAmericaSemiconductorDeviceHavingAHighVoltageTerminationImprovement104109257399532003-04-09|2004-05-25|GrantedUnitedStatesofAmericaMechanicalstressfreeprocessingmethod6739953

0770736558799971991-05-30|1999-03-09|ExpiredUnitedStatesofAmericaMethodForFormingSelfAlignedPolysiliconContact
67

10423096}6722948=|2003-04-25|2004-04-20|GrantedUnitedStatesofAmerica[Padconditioningmonitor
LocalAreaAlloyingForPreventingDishingOfCopperDuringChemical

0954713264612252000-04-11|2002-10-08|GrantedUnitedStatesofAmericaMechannicalPolishing(CMP)10412867ae=2003-04-14[2006-07-18|Granted
Germany(FederalRepublic|SubsonictoSupersonicandUltrasonicConditioningofPolishingPadina9793191756970993421997-07-15|2002-01-09|ExpiredChemicalMechanicalPolishingApparatus

MethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilm
89123228Nl-1653252000-11-21|2002-10-21|LapsedTaiwanDielectricsAndResultingDevicesdoe+!Nl-1980622002-08-22|2004-07-07aMultipleOperatingVoltageVerticalReplacement-Gate(VRG)Transistor90108450(2234272001-04-09|2004-11-01|Lapsed=[Taiwan=InterconnectionsToCopperIC's

AMethodForReducingDishingRelatedIssuesDuringTheFormationOf
090113472NI-1571812001-06-04}2002-05-11|LapsedTaiwanShallowTrenchIsolationStructures89104065NI-1445052000-03-07[2001-11-11|Granted[Taiwan===|DamasceneCapacitorsForIntegratedCircuits89100158NI-1348262000-01-06|2001-10-17lapsed={TaiwanIntegratedCircuitCapacitorAndAssociatedFabricationMethods87105577NI-1321411998-04-13[2001-05-16[Lapsed[Taiwan=CapacitorComprisingImprovedTaox-BasedDielectricSilicon-On-Insulator(SO!)SemiconductorStructureWithTrenchIncluding

Dae=12821682001-07-02eatsWscsd=eaA.ConductiveLayer
Meta!-Oxide-SemicanductorDeviceIncludingABuriedLightly-Doped

ide1325175aiwanDrainRegion
MethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilm

atest|6759882000-11-01|2007-01-23|LapsedKorea,Republicof(KR)DielectricsAndResultingDevices
ProcessForFabricatingASemiconductorDeviceHavingAMetalOxideOr

809305heotiataylanmateellcmes.eiKorea,Republicof(KR)AMetalSilicateGateDielectricLayer1020000001128|699185santaWeedsVaaba'e§Korea,Republicof(KR)MethodForMakingAnIntegratedCircuitIncludingAlignmentMarks1019980018520505305=——s«41998-05-22|2005-07-25|lapsed|Korea,Republicof(KR)CapacitorComprisingImprovedTaox-BasedDielectricMethodOfManufacturingAnIntegratedCircuitUsingChemica!
1019980050349lair).Womsideliwetens:NandKorea,Republicof(KR)MechanicalPolishing

SystemAndMethodOfManufacturingSemicustomReticlesUsingReticle   
    

UnitedStatesofAmericaModifiedbinarysearchforoptimizingefficiencyofdatacollectiontime
 

 

 

 
  

 

2004-04-14|2010-05-21|Lapsed
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ADeviceandMethodofFormingAMetalToMetalCapacitorWithinan
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ScheduleB(1)(a)—SemicProcessingA sei9723238lasseao,si1997-06-05[2004-10-26expiredKorea,Republicof(KR)MethodForProducingTaperedLines_ssiceyn=|70149572002-12-31|2006-03-21eelUnitedStatesofAmericaInterconnectroutingusingparallellinesandmethodofmanufacture1020000016832oases?=—lagen2002-12-23LessaKorea,Republicof(KR)LithographicProcessForDeviceFabricationUsingDark-FieldIllumination1020000035027|6173942000-06-24|2006-08-23Granted|Korea,Republicof(KR)SemiconductorDeviceFreeOfLDDRegions
LocalAreaAlloyingForPreventingDishingOfCopperDuringChemical

1020010019270emi.”lagawacie’baanaemelease|Korea,Republicof(KR)MechannicalPolishing(CMP)
ArticleComprisingADielectricMaterialOfZr-Ge-Ti-OOrHf-Ge-Ti-OAnd

1020000074125erPareaKorea,Republicof(KR)MethodOfMakingTheSame
High-DensityFieldEmissionElementsandaMethodforFormingSaid

1020060012904Liapaged:—(anneallabeeanaidlaseeaKorea,Republicof(KR)EmissionElements1020050085840|10-12154252005-09-142012-12-18|Granted—_|Korea,Republicof(KR)GuardRingforImprovedMatching
BipolarJunctionTransisterCompatibleWithVerticalReplacementGate

1020020056476|10-9187792002-09-17|2009-09-17|LapsedKorea,Republicof(KR)Transistors1020030034713|10-9484952003-05-30|2010-03-12LapsedKorea,Republicof(KR)OverlayMetrologyUsingScatterometryProfiling1020020057533|10-9089912002-09-23|2009-07-16Nae»|Korea,Republicof(KR)MultipleOperatingVoltageVerticalReplacement-Gate(VRG)TransistorSilicon-On-insulator(SOl)SemiconductorStructureWithTrenchIncluding
200119610449312912001-06-28|2012-02-24|LapsedJapanAConductiveLayer200013507134929782000-05-08[2003-11-14[Granted[Japan==improvedWehneltGunForElectronLithography

DeviceAndMethodOfFabricatingViasForULS!MetallizationAnd

1101568635211191999-01-25|2004-02-13|LapsedJapan       
 

    

      Interconnect

ADeviceandMethodofFormingAMetalToMetalCapacitorWithinan
1022774333211011998-08-12|2002-06-21|GrantedJapanIntegratedCircuitJapan}2000233853|37822932000-08-02{2006-03-17Lapsed|MethodsAndApparatusForTestingIntegratedCircuitsCapacitorForASemiconductorDeviceAndMethodForFabrication

2003180575peel2003-06-25|2009-10-09|LapsedJapanTherefor
High-DensityFieldEmissionElementsandaMethodforFormingSaid

2006035891LesseeNewasasaLeaaaitLapsedJapanEmissionElements
AMethodForReducingDishingRelatedIssuesDuringTheFormationOf

2001168642aaies1.4Peteamtentenet|LapsederailShallowTrenchIsolationStructures
AProcessforFabricatingIntegratedCircuitDevicesHavingThinFilmLow-losson-chiptransmissionlineforintegratedcircuitstructuresand

aap.=?.auspeel
Processtominimizepolysilicongatedepletionanddopantpenetrationandtoincreaseconductivity
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ScheduleB(1)(a)—SemicProcessingA
'|ProcessforformNgintegratedcircuitstructurewithlowdielectric0970420065379232000-10-31|2003-03-25asaUnitedStatesofAmericaconstantmaterialbetweencloselyspacedapartmetallinesGermany(FederalRepublic98306562469835260.21998-08-18|2006-07-19|Lapsedof)EmbeddedThinFilmPassiveComponents00307178460000174,12000-08-21Mecha

Germany(FederalRepublic|MethodOfMakingAnArticleComprisingAnOxideLayerOnAGaAs-Germany(FederalRepublic|ProcessForSemiconductorDeviceFabricationHavingCopperGermany(FederalRepublic

  
 

 

  
 

Germany(FederalRepublic
of)

SemiconductorDeviceHavingRegionsOfInsulatingMaterialFormedInASemiconductorSubstrateAndProcessOfMakingTheDevice
   

 

ElectronicApparatus
 

 
Methodtoimprovethecontrolofsourcechemicalsdeliverybyacarrier

UnitedStatesofAmericaGermany(FederalRepublic
of)

1017284969174302002-06-17|2005-07-12ea|100782336830984=2002-02-15|2004-12-14|GrantedUnitedStatesofAmerica|Thicktracesfrommultipledamascenelayers100330906817941=[2001-10-25[2004-11-16|lapsed[UnitedStatesofAmerica[Uniformairflowdiffuser100081706706583={2001-10-19|2004-03-16|GrantedUnitedStatesofAmericaHighspeedlownoisetransistor100535376673498=2001-11-022004-01-06[LapsedUnitedStatesofAmerica[Methodforreticleformationutilizingmetalvaporization099703926647348~~—*{2001-10-03|2003-11-11|Granted|UnitedStatesofAmerica113687807476951‘[2006-03-06|2009-01-13|Granted|UnitedStatesofAmerica‘|Selective|sotropicEtchForTitaniumBasedMaterials089355215895960=——(tstCt*«d'1997-09-23[1999-04-20Expired[UnitedStatesofAmerica—[ThinOxideMaskLevelResistor
FirststagesalicidationofcobaltduringcobaltdepositionorsubsequentTi65825682001-10-19|2003-06-24|GrantedUnitedStatesofAmericaorTincapdepositionusingenergyfromadirectionalplasmaGermany(FederalRepublic|Energy-SensitiveResistMaterialAndAProcessForDeviceFabrication98307918769832352.11998-09-29|2005-11-16|Grantedof)UsingAnEnergy-SensitiveResistMaterialjos7sse03.——s6741122,«2001-01-12|2004-05-25[GrantedUnitedStatesofAmerica[Routingtechniquetoadjustclockskewusingframesandprongs0892427761029621997-09-05|2000-08-15Expired|UnitedStatesofAmericaMethodforestimatingquiescentcurrentinintegratedcircultsIntegratedcircuitstructureshavinglowkporousaluminumoxidedielectricmaterialseparatingaluminumlines,andmethodofmaking

0957477165066782000-05-19|2003-01-14|GrantedUnitedStatesofAmericasameosei7éa2[647697[2002-03-26[2002-11-05[Granted__[UnitedStatesofAmerica[Concenticmetaldenaiypowerroutingfioa7iaso___|aosa7aa_____[1998-08-25[2008-08-14[lapsed_lapan________|AMethodandApparatusforChemicalMachanicalPosh0929207962110511999-04-14|2001-04-03
 
 

  Latentdefectclassificationsystem
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eee.|UnitedStatesofAmericaReductionofplasmadamageatcontactetchinMOSintegratedcircuits
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50921384761773051998-12-17
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al=neCeeGrantedUnitedStatesofAmericaAssemblyAndMethodForMakingTheSameeeaeeUseOfTitanium-TantalumAlloyAsADiffusionBarrierMaterialFor601355651999-05-24ExpiredUnitedStatesofAmericaCopperinterconnects
A3-StepPassivation-Depassivation-PassivationD2AnnealingProcessForHotCarrierImmunityAndTransistorMatching

jo9131860,|61366721998-08-10{2000-10-24|Granted
 

 
  

        
   

UnitedStatesofAmerica

 

AProcessForFabricatingADeviceUsingPolarizedLightToDetermine
UnitedStatesofAmericaFilmThicknessUnitedStatesofAmericaProcessForDeviceFabricationUsingAHigh-EnergyBoronimplant 

38

PATENT

059720 FRAME 0296REEL



ScheduleB(1)(a)—SemicProcessingA
=Iig

 
 

 
 

ines

MethodandcontrolsystemforimprovingCMPprocessbydetectingandreactingtoharmonicoscillation

 

 

 

1077996660060869

 

AnEnergy-SensitiveResistMaterialAndAProcessForDeviceFabricationUsingAnEnergy-SensitiveResistMaterial
itedStatesofAmerica
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1015188767975252002-05-22|2004-09-28|GrantedUnitedStatesofAmericaBufferedAnnea!Processjo9742855=—s*6625250=———Ss«d2000-12-192003-09-23|GrantedUnitedStatesofAmerica—|OpticalStructuresAndMethodsForX-RayApplicationsjoas343s6=—s«([5642014=1995-09-27|1997-06-24Expired[UnitedStatesofAmerica_[Self-PoweredDevicesjo9310701+[6492647~=——Ss«*f'4999-05-072002-12-10|Granted[UnitedStatesofAmerica[ImprovedWehneltGunForElectronLithographylozso9930=—s«(5739562=—=————«([1995-08-01[1998-04-14|Expired[UnitedStatesofAmerica[CombinedPhotogateAndPhotodiodeActivePixelImageSensorCapacitorForASemiconductorDeviceAndMethodForFabrication

1018091068470772002-06-25|2005-01-25|Granted
    

   
 

   
 UnitedStatesofAmericaTherefor

Cross-FillPatternForMetalFil]Levels,Power-SupplyFiltering,AndAnalog
Lisaleesraee||2004-01-30|2006-05-02|GrantedUnitedStatesofAmericaCircuitShielding

MethodForMakingIntegratedCircuitsIncludingFeaturesWithA
ais.=63229341999-09-30|2001-11-27|GrantedUnitedStatesofAmericaRelativelySmallCriticalDimension1062949668185162003-07-29|2004-11-16lapsedUnitedStatesofAmericaSelectivehighkdielectricsremoval0936436662041861999-07-30Lscissag!enter|UnitedStatesofAmericaMethodOfMakingIntegratedCircuitCapacitorIncludingTaperedPlug0838077455980561995-01-31}1997-01-28|ExpiredUnitedStatesofAmericaMultilayerPillarStructureForimprovedFieldEmissionDevices0890397465662241997-07-31|2003-05-20|Expiredi1ProcessForDeviceFabricationJosass7a75670376|1994-12-14[1997-09-23[expired[UnitedStatesofAmerica|MethodologyForMonitoringSoventQuality

MethodOfManufacturingAnIntegratedCircuitUsingAScanningSystem
0917872062180771998-10-26|2001-04-17|GrantedUnitedStatesofAmericaAndAScanningSystemearNaieri2002-01-15raiIUnitedStatesofAmericaTungstenSilicideNitrideAsAnElectrodeForTantalumPentoxideDevices084313555620573.~=——s«[1995-04-28|1997-04-15|Expired[UnitedStatesofAmerica—|ReducedStressTungstenDeposition0858166556817631995-12-29[1997-10-28|ExpiredUnitedStatesofAmericaMethodForMakingBipolarTransistorsHavingIndiumDopedBaseMethodForMakingIntegratedCircuitsHavingFeaturesWithReduced

0943014762944651999-10-29|2001-09-25|GrantedUnitedStatesofAmericaCriticalDimensions0835043955459161994-12-06|1996-08-13|Expired—|UnitedStatesofAmerica[HighQ,IntegratedInductors
ProcessForFabricatingArticleHavingSubstantialThree-Dimensional

0938816664361871999-09-01}2002-08-20|GrantedUnitedStatesofAmericaOrderjos7s1472,—s«d7367490—1996-11-19]1998-04-07[ExpiredUnitedStatesofAmerica‘|IntegratedCircuitDeviceWithInductorIncorporatedTherein}o9878820[6875702=|2001-06-11|2005-04-05|Lapsed[UnitedStatesofAmerica[Plasmatreatmentsystem  
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  eeeeer—1997-10-10|1999-06-15ExpedUnitedStatesofAmerica—_|ArticleComprisingAnOxideLayerOnGaN090949206200734}1998-06-15[2001-03-13|Granted[UnitedStatesofAmerica—|METHODFORFABRICATINGSEMICONDUCTORDEVICESMethodForManufacturingGateOxideCapacitorsIncludingWafer

0834431856565101994-11-221997-08-12|Expired
UnitedStatesofAmericaBacksideDielectricAndImplantationElectronFlood0877549060177871996-12-31|2000-01-25|ExpiredUnitedStatesofAmericaIntegratedCircuitWithTwinTub0893512159213191997-09-22|1999-11-09ExpiredUnitedStatesofAmericaMethodOfFormingAT-ShapedGate0839349456591811995-03-02[1997-08-19Expired[UnitedStatesofAmerica[ArticleComprisingalpha-Hexathienyl

DifferentialTemperatureControlInChemicalMechanicalPolishing
0915107761502711998-09-10|2000-11-21|GrantedUnitedStatesofAmericaProcesses(0a373732,=—s«fse3a462=—Ss*[1995-01-17[1997-05-20|Expired{UnitedStatesofAmerica__|Laser-AssistedParticleAnalysisjos420157.Ss[6742019~=——SSs«s'a999-10-18|2004-05-25|Granted[UnitedStatesofAmerica[ArticleComprisingAlignedjoza79026=—sf6aioso.=——SCSCSC=é*1997-06-20[2000-10-31Expired|UnitedStatesofAmerica|MOSImageSensorjog366952,«(5589303=—s*1994-12-30|1996-12-31|ExpiredUnitedStatesofAmerica‘|Self-AlignedOpaqueRegionsForAttenuatingPhase-ShiftingMasksjos366529=[5489552«1994-12-301996-02-06|ExpiredUnitedStatesofAmericaMultipleLayerTungstenDepositionProcessjosza6606=(5472562=«1994-08-051995-12-05[Expired|UnitedStatesofAmerica=|MethodOfEtchingSiliconNitride

MethodOfManufacturingAnIntegratedCircuitUsingChemical
0898210959678851997-12-01|1999-10-19|GrantedUnitedStatesofAmericaMechanicalPolishing0886290759775821997-05-23|1999-11-02Expired|UnitedStatesofAmericaCapacitorComprisingImprovedTaox-BasedDielectricElectronfieldemitterscomprisingparticlescooledwithlowvoltage

Vsaoisgasian___assamanestraee!leaeea||UnitedStatesofAmericaemittingmaterial
Strained-siliconforCMOSdeviceusingamorphoussilicondepositionor

aayeaaeeUnitedStatesofAmericasiliconepitaxialgrowth0836651555325101994-12-30|1996-07-02|ExpiredUnitedStatesofAmericaReverseSideEtchingforProducingLayerswithStrainVariation085704295821147,=—s«{1995-12-11|1998-10-13Expired|UnitedStatesofAmerica——|IntegratedCircuitFabrication
ArticleComprisingComplementaryCircuitwithInorganicN-Channeland

0858742656251991996-01-16|1997-04-29|ExpiredUnitedStatesofAmerica—[OrganicP-Channel0874971964917321996-11-15|2002-12-10Expired|UnitedStatesofAmerica=|WaferHandlingApparatusandMethod
FieldEmissionDisplayHavingCorrugatedSupportPillarsandMethodfor

0838126255613401995-01-31.|1996-10-01[ExpiredUnitedStatesofAmericaManufacturing089320055903493———=—*([1997-09-17[1999-05-11[Expired[UnitedStatesofAmerica[MetalToMetalCapacitorApparatusAndMethodForMaking104214217442113}2003-04-23|2008-10-28|LapsedUnitedStatesofAmerica—_‘[Visualwearconfirmationpolishingpad
AMethodForReducingDishingRelatedIssuesDuringTheFormationOf

fete|Viasat——=‘IGparieeelanesxan=|UnitedStatesofAmericaShallowTrenchIsolationStructures
Silicon-On-Insulator(SOl)SemiconductorStructureWithTrenchIncluding

rss.—|Weebpdis”__lllsaasatunbndiaadLorrmal1UnitedStatesofAmericaAConductiveLayer09546037je620720—OY2000-04-10|2003-09-16|GrantedUnitedStatesofAmerica—|InterconnectionsToCopperIC's0949941164040272000-02-07|2002-06-11Granted|UnitedStatesofAmericaHighDielectricConstantGateOxidesForSilican-BasedDevices    
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Methodandapparatusforreducingmicrotrenchingforborderlessvias
10631528segaeesacelosersGrantedUnitedStatesofAmericacreatedinadualdamasceneprocess

MethodOfManufacturingLateralHigh-QInductorForSemiconductor
0941633661876471999-10-12|2001-02-13|GrantedUnitedStatesofAmericaDevices

ArticleComprisingADielectricMaterialOfZr-Ge-Ti-OOrHf-Ge-Ti-OAnd
WiattayaeatimeIeeeeneaeGrantedUnitedStatesofAmericaMethodOfMakingTheSame

MethodsForFabricatingAMultilevelInterconnectionForAnIntegratedUnitedStatesofAmericaCircuitDeviceUtilizingASelectiveOverlayer
j10s93078=:[68945242003-10-23|2005-05-17|Granted

UnitedStatesofAmericaDaisychaingangtesting
89125762NI-1517292000-12-04|2002-03-11ei.ie.

CapacitorForASemiconductorDeviceAndMethodForFabrication
92114785|2798882003-05-30|2007-04-21|LapsedTaiwanThereforssz0866¢——]-i55758[00-07-15[200708-01lapsed[Talvan|mprovedWalaGnFarHeronURToaTany}10s98167[6930362«(2003-10-30[2005-08-16|LapsedUnitedStatesofAmerica‘|Calciumdopedpolysilicongateelectrodesjestizaea|Nr20asai[2000-06-28[2008-06-21[oranied—[Talwan[SemiconductorDeviceFreeOFLD0Region

ApparatusAndMethodForContinuousDeliveryAndConditioningOfALocalAreaAlloyingForPreventingDishingOfCopperDuringChemical
90108664MSsae«4baseeeaelanate|TaiwanMechannicalPolishing(CMP)090121356NI-1891352001-08-29|2003-11-01|Lapsed=[Taiwan=FieldPlatedResistorWithEnhancedRoutingAreaThereoverLowKDielectricInsulatorandMethodofFormingSemiconductorCircuit

90121457NI-1805352001-08-30|2003-07-01|LapsedTaiwanStructuresfog1100151|NI-1932732002-01-08|2004-01-01Granted=fTaiwanSsHeterojunctionBipolarTransistor2108872[00584[2003-014[200809-01[Lapsed[TaiwanOverayMetrologyUeSaterometyPratl89100425NI-1385002000-02-16|2001-12-05saat|Petia1036852069592582003-02-18|2005-10-25|Lapsed|UnitedStatesofAmerica—[MethodsandstructureforICtemperatureself-monitoring0931166041319598==:[2004-06-09[2010-01-11|lapsed=[Taiwan=|Metal-Oxide-SemiconductorDeviceFormedinSilicon-On-Insulator92126350(3159092003-09-24|2009-10-11=oeee)Silicon-RichLowThermalBudgetSiliconNitrideForIntegratedCircuitsPlateCapacitorStructureAndFabricationMethodThereforInADual
92125649(12737022003-09-17|2007-02-11|LapsedTaiwanDamasceneProcess88104885NI-1388731999-03-292001-08-21|Granted[TaiwanMethodOfEliminatingAgglomerateParticlesInAPolishingSlurryApparatusForProcessingSiliconDeviceWithImprovedTemperature

88105177NI-1226961999-04-01|2000-11-01|LapsedTaiwanControljgg115497_|NI-1521442000-11-13[2002-03-21[Lapsed[Taiwan=|MethodsAndApparatusForTestingIntegratedCircuits      
 

 

AProcessForFabricatingIntegratedCircuitDevicesHavingThinFilm
Transistors
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ae:5hs89107369NI-148715RinacreereetetAMethodOfFormingAMulti-LayeredDual-PolysiliconStructureossis007—|sasise2008-08-07[2020-0521[Lapsed[Taiwan_____[Sp-ateMetaondeSemiconductorDaves
AnIntegratedCircuitIncludingESDCircuitsForAMulti-ChipModuleAnd

10-8616652001-08-31|2008-09-29|LapsedKorea,Republicof(KR)
AMethodTherefor

fi0-870256_|200i-08-30[2008-11-19[Granted|Kores,RepublicoF(KR)
FieldPlatedResistorWithEnhancedRoutingAreaThereover

gaizoasa___|is62008[2008-09-25[2012-00-11[lapsed[Taiwan___—_—_—_ductorFormedinAnIntegratedCircuk
LowKDielectricInsulatorandMethodofFormingSemiconductorCircuit

1020010053414|8533602001-08-31|2008-08-14|LapsedKorea,Republicof(KR)Structures1020000024335[850034———|2000-05-08|2008-07-29|Lapsed_|Korea,Republicof(KR)ImprovedWehneltGunForElectronLithography
ProcessForSemiconductorDeviceFabricationHavingCopper

1019990035378|7115261999-08-25|2007-04-19|Lapsed
Korea,Republicof(KR)Interconnects695028=|2000-05-12[2007-03-08[Lapsed_|Korea,Republicof(KR)DamasceneCapacitorsForIntegratedCircuits}19990017990[335703«(1999-05-19[2002-04-24|lapsed—_|Korea,Republicof(KR)MethodOfEliminatingAgglomerateParticlesInAPolishingSlurry}1020000033163|392278—~——*[2000-06-16[2003-07-09|lapsed—_[Korea,Republicof(KR)ProcessForFabricatingVerticalTransistors}1019990003869|0324072———_—_—*[1999-02-05|2002-01-29|Granted_|Korea,Republicof(KR)ElectronicApparatus98427256josaz256=—s«sd'S516252=—Ss«(1998-10-09]2005-09-06|lapsed|Korea,Republicof(KR)ArticleComprisingAnOxideLayerOnGaN

AMethodOfFormingAnAlignmentFeatureInOrOnAMulti-Layered
2000007367404377432000-12-06|2004-06-17|LapsedKorea,Republicof(KR) 

1020010053350

     

  

    
 

SemiconductorStructurejuoasgc68=—sifagg6972——2003-02-04|2006-01-17LapsedUnitedStatesofAmericaAlternatingaperturephase-shiftmaskfabricationmethodSemiconductorDeviceHavingRegionsOfInsulatingMaterialFormedInA200000510244567052000-08-31|2004-11-02.|GrantedKorea,Republicof(KR)SemiconductorSubstrateAndProcessOfMakingTheDeviceMethodOfManufacturingAnIntegratedCircuitUsingAScanningSystem

5984711999-10-26|2006-07-03|Lapsed
     
 

1019990046565Korea,Republicof(KR)AndAScanningSystem1020000046601421757,2000-08-11|2004-02-25Lapsed|Korea,Republicof(KR)ElectrochemicalAbatementOfPerfluorinatedCompounds1019990035568leeryaml1995-08-26|2007-04-03elKorea,Republicof(KR)MethodForMakingDual-PolysiliconStructuresInIntegratedCircuits1019990058177]716436==——s«f999-12-162007-05-03|Granted|Korea,Republicof(KR)DeepSub-MicronMetalEtchWithIn-SituHardMaskEtchDeviceAndMethodOfFabricatingViasForULSIMetallizationAnd

3074211999-01-28|2001-08-21|Lapsed

   
 

  

1019990002554Korea,Republicof(KR)Interconnectlsgao192,s298970«(1998-09-28[2001-06-05|LapsedKorea,Republicof(KR)SiliconICContactsUsingCompositeTiNBarrierLayerfo7a1732—sis«édSSGABeSSCS~*«*i''997-12-312006-02-16[Lapsed|Korea,Republicof(KR)IntegratedCircuitWithTwinTub}20000044542687979[2000-08-01|2007-02-21|lapsed_|Korea,Republicof(KR)MethodsAndApparatusForTestingIntegratedCircuits1020040078024|10-1045195—_—|2004-09-30|2011-06-23|Granted—_|Korea,Republicof(KR)InductorFormedInAnIntegratedCircuit20050090978—[10-1206628{2005-09-29|2012-11-23|Granted_|Korea,Republicof(KR)ThickOxideRegionInASemiconductorDevice45
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ArticleComprisingADielectricMaterialOfZr-Ge-Ti-OOrHf-Ge-Ti-OAnd

2000-12-08|2013-03-01|LapsedJapanMethodOfMakingTheSame
Methodandintegratedcircuitforcapacitormeasurementwithdigital

005-05-24|GrantedUnitedStatesofAmericareadouthssasaia|ayerseeJapanTungstenSilicideNitrideAsAnElectrodeForTantalumPentoxideDevicesAbnormalPhotoresistLine/SpaceProfileDetectionThroughSignal
1020030033218|10-10039582003-05-24|2010-12-20|GrantedKorea,Republicof(KR)ProcessingofMetrologyWaveform

MethodOfMakingAnArticleComprisingAnOxideLayerOnAGaAs-
1126364737257421999-09-17|2005-09-30|LapsedJapanBasedSemiconductorBody sinivisbe34455572000-05-24|2003-06-27aeher———ollTitanium-TantalumBarrierLayerFilmAndMethodForFormingTheSameae3581285icralaiecrialtacaciteow|MethodForMakingAnIntegratedCircuitIncludingAlignmentMarksAnIntegratedCircuitIncludingESDCircuitsForAMulti-ChipModuleAnd

90120871NI-1799432001-08-24|2003-06-21TalwanAMethodTherefor
4MethodOfFormingAnAlignmentFeatureInOrOnAMulti-Layered

89125642NI-1653322000-12-01|2002-10-01TaiwanSemiconductorStructure
AbnormalPhotoresistLine/SpaceProfileDetectionThroughSignal

92108571\2798722003-04-14|2007-04-21TaiwanProcessingofMetrologyWaveform
MethodForMakingAnIntegratedCircuitCapacitorIncludingTantalum

89100157NI-1443362000-01-06|2002-03-06TaiwanPentoxide1[2000-01-14|102870563023090998-10-08|2000-01-14JapanArticleComprisingAnOxideLayerOnGaN
ApparatusForProcessingSiliconDeviceWithImprovedTemperature

1113559935503151999-05-17|2004-04-30JapanControl
MethodOfManufacturingAnIntegratedCircuitUsingAScanningSystem

88118471NI-1291461999-10-26{2001-04-01|LapsedTaiwanAndAScanningSystemaus’|Ni-151235tisoaaefaitindties.dice.na1MethodForMakingDusl-PolysiiiconStructuresInintegratedCircutts87113667NI-1435651998-08-19[2001-10-21[Lapsed=Taiwan(ArticleComprisingAnOxideLayerOnGaN
ScanningElectronMicroscopeSystemAndMethodOfManufacturingAn

1030347137202011998-10-26|2005-09-16|LapsedJapanIntegratedCircuit
&ua
rs=
&~wo

 

 110059113062485}1999-01-13|2000-04-28lapsed==[JapanSemiconductorDevice
Processforformingplanarizedisolationtrenchinintegratedcircuit

ahaa-|6607967Matisse2003-08-19resmae?alUnitedStatesofAmericastructureonsemiconductorsubstrate
DeuteratedDielectricAndPolysiliconFilm-BasedSemiconductorDevices

adie,|37372771998-04-16|2005-11-04SeresasUaeAndMethodOfManufactureThereof46
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DeeS is11141016|35503161999-05-21|2004-04-30lapsed=|JapanMethodOfEliminatingAgglomerateParticlesInAPolishingSlurry1017197138787441998-06-19[2006-11-10|GrantedJapan.[MOSImageSensor11160696=[3655497«|1999-06-08|2005-03-11Lapsed=JapanS«CSiingleCrystalSiliconOnPolycrystallineSiliconIntegratedCircuitsNaan,i36993011999-07-22basaInoNie|ApparatusandMethodforIntegratedCircuitWithVariableCapacitor0928327731531631197-10-16[2001-01-26|lapsed[JapanIntegratedCircuitDeviceWithInductorIncorporatedTherein109360176=|32539081997-12-26|2001-11-22[Granted[Japan=IntegratedCircuitWithTwinTuboun28975[360258po0s06-262032-07-11lapsed[Taiwan[busedRingforImproveMatching

CapacitorForASemiconductorDeviceAndMethodForFabrication
200300413758034892003-06-25|2008-02-04|LapsedKorea,Republicof(KR)Therefor1020010018579|8577272001-04-092008-09-03|lapsed|Korea,Republicof(KR)InterconnectionsToCopperIC's1019990056953|6717221999-12-11LseigeAheadKorea,RepubTungstenSilicideNitrideAsAnElectrodeForTantalumPentoxideDevices119990039502632613=‘1999-09-15[2006-09-28|lapsed_|Korea,Republicof(KR)ManufactureOfMosfetDevices

ApparatusForProcessingSiliconDeviceWithImprovedTemperature
1019990017300{3040311999-05-14|2001-07-18|LapsedKorea,Republicof(KR)         

CompensationOfTheTemperatureCoefficientOfTheDielectricConstantOfBariumStrontiumTitanate

 
  

 

   

 
 

 
 Control9834393373819[1998-08-25|2003-02-13|lapsed_[Korea,Republicof(KR)_|THINFILMCAPACITORSANDPROCESSFORMAKINGTHEMDeuteratedDielectricAndPolysiliconFilm-BasedSemiconductorDevices

981516403073391998-04-28|2001-08-20|LapsedKorea,Republicof(KR)AndMethodOfManufactureThereof10199700608385162451997-11-18|2005-09-06|LapsedKorea,Republicof(KR)IntegratedCircuitDeviceWithInductorIncorporatedTherein1020000021415697963«|2000-04-22|2007-03-15Lapsed|Korea,Republicof(KR)AMethodOfFormingAMulti-LayeredDual-PolysiliconStructureSilicon-On-Insulator(SO!)SemiconductorStructureWithTrenchIncluding

1020010040533|7537882001-07-06|2007-08-24|Lapsed
Korea,Republicof(KR)AConductiveLayer

ProcessforreducingImpuritylevels,stress,andresistivity,andincreasinggrainsizeofcopperfillerintrenchesandviasofintegratedcircuit1067693468383792003-09-30|2005-01-04|GrantedUnitedStatesofAmericastructurestoenhanceelectricalperformanceofcopperfiller2003003192910-09779472003-05-20}2010-08-18[Granted|Korea,Republicof(KR)ASemiconductorDeviceBarrierLayer
PlateCapacitorStructureAndFabricationMethodThereforInADual

1020030067833|10-9884462003-09-30|2010-10-12|LapsedKorea,Republicof(KR)DamasceneProcess
Metal-Oxide-SemiconductorDeviceIncludingABuriedLightly-Doped

ae2004-09-23|2011-12-21|LapsedKorea,Republicof(KR)DrainRegion
PlateCapacitorStructureAndFabricationMethodThereforInADual

Puasa:TaareIll2003-09-26|2012-07-13|LapsedJapanDamasceneProcess
Methodforenhancinganti-reflectivecoatingsusedinphotolithographyof|

Tisewes2000-05-30|2003-03-04|Granted
UnitedStatesofAmericaelectronicdevices
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ScheduleB(1)(a)—SemicProcessingA11024534|a0eao15_____|1999-02-02[2000-06-30lapsed_[lapan|flectronicApparatus1027511733863851998-09-29|2003-01-10lapsed—fiapanSiliconICContactsUsingCompositeTINBarrierLayer1014098934646071998-05-22|2003-08-22Granted=JapanCapacitorComprisingImprovedTaox-BasedDielectricAMethodOfFormingAnAlignmentFeatureInOrOnAMulti-Layered
200037241147495372000-12-07{2011-05-27|LapsedJapanSemiconductorStructure1126060037740881999-09-14|2006-02-24|Lapsed_|JapanManufactureOfMosfetDevicesjosiaera7___—(assoz72__—_—=itg97-06-04[2000-04-30[lapsed[lapan_—~—~—=*ManthadForPradutingTaperedLines

Methodofincorporatingnitrogenintometalsilicatebaseddielectricsby
1045311868641412003-06-03|2005-03-08|GrantedUnitedStatesofAmericaenergizednitrogenionbeams1040684770052172003-04-04|2006-02-28|LapsedChromelessphaseshiftmask    

SemiconductorDeviceHavingRegionsOfInsulatingMaterialFormedInASemiconductorSubstrateAndProcessOfMakingTheDevice 
   
 

 200428335249487562004-09-29[2012-03-16[LapsedJapaninductorFormedInAnIntegratedCircuit
Methodandapparatusforcleaningdepositedfilmsfromtheedgeofa

1029043768379672002-11-06{2005-01-04arUnitedStatesofAmericawafer
AbnormalPhotoresistLine/SpaceProfileDetectionThroughSignal

200314556749644002003-05-23|2012-04-06|LapsedJapanProcessingofMetrologyWaveform20041442484791706{2004-05-14[2011-07-29|lapsed =lapanSplit-GateMetal-Oxide-SemiconductorDevice2005277005|—————_—__—s=*f2.005-09-26|=fAbandonedJapanThickOxideRegionInASemiconductorDevice20043338245378635[2004-11-18[2013-10-04|lapsed—flapan.SsMettal-Oxide-SemiconductorDeviceFormedinSilicon-On-Insulator097350846586814=[2000-12-11|2003-07-01|LapsedUnitedStatesofAmerica|EtchresistantshallowtrenchIsolationinasemiconductorwafer20001204374038530{2000-04-21|2007-11-16|GrantedlapanAMethodOfFormingAMulti-LayeredDual-PolysiliconStructure200009371133878882000-03-30|2003-01-10laossitecee_lLithographicProcessForDeviceFabricationUsingDark-FieldIllumination7005266157__|aoaaara{2005-09-14[2012-03-09|lapsed[Japan______[uardRingforImprovedMatching2005101096430|Z1200510109643.0|2005-09-14|2012-05-30|Lapsed=[Chine=———SSSsGuardRingforimprovedMatching200510078169X_|Z1200510078169.X[2005-06-17[2009-09-30[Lapsed[ChinaSsThickOxideRegionInASemiconductorDevice10153011irs=ki2002-05-21baalAbandoned|UnitedStatesofAmericaHavingSiliconOxynitrideCapsOverCloselySpacedApartMetalLines0908880162115171998-06-02[2001-04-03[Granted[UnitedStatesofAmerica[ElectronbeamfaultdetectionofsemiconductordevicesMetal-Oxide-SemiconductorDeviceIncludingABuriedLightly-DopedProcessForFabricatingASemiconductorDeviceHavingAMetalOxideOrAMetalSilicateGateDielectricLayer200227469551796932002-09-20|2013-01-18scalerMultipleOperatingVoltageVerticalReplacement-Gate(VRG)Transistor48
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FieldPlatedResistor

2001261004[51760502001-08-30[2013-01-18[lapsed
RobustShallowTrenchlsolationStructuresAndAMethodForFarming

“30japan
BipolarJunctionTransistorCompatibleWithVerticalReplacementGate

200227085847971852003-09-18|2011-08-12|LapsedJapanTransistorsjosiogo922——(ésséddSIA1998-06-30|2001-01-16|GrantedUnitedStatesofAmericaMethodandapparatusforawaferlevelsystem
Methodtoimprovetheresolutionofaphotolithographysystembyuseof

1020760767647492002-07-29|2004-07-20|Granted
UnitedStatesofAmericaacouplinglayerbetweenthephotoresistandtheARC10251082ean—__|2002-09-20|2006-12-12es,UnitedStatesofAmericaMaskdefectanalysisforbothhorizontalandverticalprocessingeffects}10267810 —-(|6784102,«|2002-10-09|2004-08-31|GrantedUnitedStatesofAmericaLaterallyinterconnectingstructures096751096472715petalseeUnitedStatesofAmericaReducedsofterrorrate(SER)constructionforintegratedcircuitstructuresMethodofreducingtheeffectofimplantationdamagetoshallowtrench1021642565697392002-08-08|2003-05-27|GrantedUnitedStatesofAmericaisolationregionsduringtheformationofvariablethicknessgatelayers}10288410=|6707132,—2002-11-052004-03-16|Granted|UnitedStatesofAmericaHighperformanceSi-GedevicemodulewithCMOStechnologyGermany(FederalRepublic|MethodForMakingAnIntegratedCircuitCapacitorIncludingTantalum

00300053660023573.42000-01-06|2005-11-02|Granted        

of)PentoxideGermany(FederalRepublic

Germany(Federa!Republic|CompensationOfTheTemperatureCoefficientOfTheDielectricConstant101353837174281————[2002-05-01|2007-02-06|GrantedUnitedStatesofAmerica—[Methodforanalyzingmanufacturingdata1010612867338292002-03-19|2004-05-11[Granted[UnitedStatesofAmerica_[Anti-bindingdepositionringGermany(FederalRepublic|MethodOfManufacturingAnIntegratedCircuitUsingChemical983095977eae11998-11-24calGranted_jof)MechanicalPolishing
Germany(FederalRepublic|ApparatusForProcessingSiliconDeviceWithImprovedTemperature

993036359saheoaai's05-10Radeleant|of)ControlGermany(FederalRepublic013070594ere.|2001-08-20yseossesylingua|of)FieldPlatedResistorWithEnhancedRoutingAreaThereoverGermany(FederalRepublic993040732aes.=|1999-05-26|ounce.Grantedof)SingleCrystalSiliconOnPolycrystallineSiliconIntegratedCircuitsGermany(FederalRepublic003067238ewchaaei2000-08-07ces|diasof)ElectrochemicalAbatementOfPerfluorinatedCompounds    
   

 

 

Germany(FederalRepublic
of}

MethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilmDielectricsAndResultingDevices
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603049927160020011.6

Filedbae
Germany(FederalRepubGermany(FederalRepubli

3

00304797460001600.599306918669937217.8

Germany(FederalRepubliGermany(FederalRepubliGermany(FederalRepubliGermany(FederalRepubGermany(FederalRepubli

Feerene2004-04-28

98300204969839597.298304523869804380.499305507869900624.4

 

 

98307928610242165

69823450.2Lapsedof)68420422002-09-11|2005-01-11[LapsedUnitedStatesofAmerica
Germany(FederalRepublic

60039220.12000-11-27|2008-06-18|Grantedof)69359332001-12-21[2005-08-30|Lapsed‘|UnitedStatesofAmerica
Germany(FederalRepublicGermany(FederalRepublic

1006000267108512002-01-29[2004-03-23|Granted[UnitedStatesofAmerica10067299[6621134«|2002-02-07[2003-09-16[Granted[UnitedStatesofAmerica099641576621146asaeesscaUnitedStatesofAmerica
0

997425116513376=|2001-10-10|2003-02-04[LapsedUnitedStatesofAmerica0999408365490622001-11-21|2003-04-15aUnitedStatesofAmerica099740086658361[2001-10-10[2003-12-02|Lapsed1061555869293312003-07-08[2006-01-24|Granted[UnitedStatesofAmerica
0979232100310522810036621003023272

50

 

AnIntegratedCircuitHavingAMicromagneticDeviceAndMethodOfManufactureThereforProcessForFabricatingVerticalTransistorsArticleHavingPassiveSelf-AssemblyInductorSemiconductorDeviceMOSImageSensor

ApparatusandMethodforIntegratedCircuitWithVariableCapacitorArticleComprisingAnOxideLayerOnGaNGlobalchipinterconnectMethodofprotectingacid-catalyzedphotoresistfromchip-generated
basiccontaminants

ArticleComprisingADielectricMaterialOfZr-Ge-Ti-OOrHf-Ge-Ti-OAndMethodOfMakingTheSameViscouselectropolishingsystemLithographicProcessForDeviceFabricationUsingDark-FieldilluminationImprovedWebneltGunForElectronLithographyMultipatternreticleVacuumsealedRF/microwavemicroresonatorSubstrateplanarizationwithachemicalmechanicalpolishingstoplayerMethodandapparatusfortheuseofembeddedresistancetolinearizeandimprovethematchingpropertiesoftransistorsMethodandapparatusforscribingacodeinaninactiveouterclearoutareaofasemiconductorwaferLiquidlevelheightmeasurementsystemMethodandapparatusforimprovingthetoleranceofintegratedresistorsHeaviestonlyfailpotentialHardmaskremoval 
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Processforformingintegratedcircuitstructurecomprisinglayeroflowk1000298166136652001-10-26|2003-09-02|GrantedUnitedStatesofAmericadielectricmaterialhavingantireflectivepropertiesinanuppersurtaceProcessforformingcompositeofbarrierlayersofdielectricmaterialtoinhibitmigrationofcopperfromcoppermetalinterconnectofintegrated1000283165284232001-10-26|2003-03-04|GrantedUnitedStatesofAmericacircuitstructureintoadjacentlayeroflowkdielectricmaterial10061519fe752916~————S=«[2002-02-01[2004-06-22[Granted[UnitedStatesofAmerica—_[Electrochemicalplanarizationendpointdetection

ProcessForControllingDopantDiffusioninaSemiconductorLayerand
0856368860431391995-11-28|2000-03-28|ExpiredUnitedStatesofAmericaSemiconductorLayer099500086664633}2001-09-10|2003-12-16|LapsedUnitedStatesofAmerica‘|Alkalinecopperplating}10603041 —-|7160799}2003-06-24|2007-01-09|GrantedUnitedStatesofAmerica[DefineViaInDualDamasceneProcess

LocalAreaAlloyingForPreventingDishingOfCopperDuringChemicalLow{¢DielectricInsulatorandMethodofFormingSemiconductorCircuit
2007080148[4880501_—~—=«999-09-09[2011-12-09|lapsed_—[iapan==ArticleHavingPassiveSelf-AssemblyInductor

SemiconductorDeviceHavingALowDielectricConstantDielectric
10435561eri:|VenzaIptiecaneine?+UnitedStatesofAmericaMaterialAndProcessForItsManufacture

UseOfAGetterLayerToImproveMetal-To-MetalContactResistanceAt
09370963SaneeereUnitedStatesofAmericaLowRadioFrequencyPower0592917816317948}1999-04-14[2001-11-20|ExpiredUnitedStatesofAmericaEmbeddedThinFilmPassiveComponents[1999-06-15[2001-07-24|093336266264749999-06-15|2001-07-24|ExpiredUnitedStatesofAmericaProcessForMakingCompositeFilms

EnergySensitiveResistMaterialAndProcessForDeviceFabricationUsing
og56644556886341995-12-01|1997-11-18|ExpiredUnitedStatesofAmericaTheResistMaterial08716829masa=tl1996-09-05esramesleasUnitedStatesofAmericaN-ChannelField-Efect(sic)TransistorIncludingAThin-FilmFullereneMultilevelWiringStructureandMethodofFabricatingaMultilevelWiring

0939897761436581999-09-17|2000-11-07|GrantedUnitedStatesofAmericaStructure
MethodOfMakingPMOSFETsHavingIndiumOrGalliumDopedBuriedChannelsAndN\(plPolysiliconGatesAndCMOSDevicesFabricated

0847813357100551995-06-07[1998-01-20|ExpiredUnitedStatesofAmerica=|Therefrom               
 

   AMethodOfFormingAnAlignmentFeatureInOrOnAMulti-LayeredMethodForMakingAnIntegratedCircuitCapacitorIncludingTantalumDielectricMaterialComprisingTasub2Osub5DopedWithTiOsub2And
te1996-12-16|1999-07-13ba|UnitedStatesofAmericaDevicesEmployingSame51

    

08767153
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AnIntegratedCircuitIncludingESDCircuitsForAMulti-ChipModuleAnd
200756483PT2007-03-07AbandonedLarIllAMethodTherefor

MethodForCoatingHeterogeneousSubstratesWithHomogeneous
08746138459766371996-11-06|1999-11-02|ExpiredUnitedStatesofAmerica
Layers

200506015542761941998-06-19|2009-03-13[Lapsed=flapanSsMOSImageSensor0893106658044601997-09-151998-09-08_|ExpiredUnitedStatesofAmerica—|LinewidthMetrologyOfIntegratedCircuitAndStructuresProcessForFormingDifferentGateOxidesPossessingDifferent
0885321059181161997-05-09|1999-06-29|ExpiredUnitedStatesofAmericaThicknessesOnASemiconductorSubstratejo7a66042=f5679589=—s«f1992-04-03|1997-10-21ExpiredUnitedStatesofAmerica[FETWithGateSpacerjogise953——s«f5982034=«(1993-11-19[1999-11-09Expired|UnitedStatesofAmericaConductiveOxideFilmslo77ise99~=—Ss«(S744403~=—S—Ss«'1991-06-25[1998-04-28[Expired[UnitedStatesofAmerica_[DielectricFilmDepositionMethodAndApparatusjov404702,——sf6239035~——————«1999-09-23[2001-05-29[Expired—_|UnitedStatesofAmerica[SemiconductorWaferFabrication

ArticleComprisingSpinel-StructureMaterialOnASubstrate,AndMethod
0869740257284211996-08-23|1998-03-17|ExpiredUnitedStatesofAmericaOfMakingTheArticle088570795798300«(1997-05-15|1998-08-25|ExpiredUnitedStatesofAmericaMethodForFormingConductors|nIntegratedCircuitsjogs10646|56209071996-03-04|1997-04-15|ExpiredUnitedStatesofAmericaMethodForMakingAHeterojunctionBipolarTransistorEnergy-SensitiveResistMaterialAndAProcessForDeviceFabrication

1019980041563|3643381998-10-02|2002-11-28|GrantedKorea,Republicof(KR)UsingAnEnergy-SensitiveResistMaterialGermany(FederalRepublic|Energy-SensitiveResistMaterialAndAProcessForDeviceFabricationasian._sleasseasie.2‘NacamdieWeatiattageof)UsingAnEnergy-SensitiveResistMaterial089613336106371=————‘[1997-10-30|2000-08-22expired[UnitedStatesofAmerica_|Effectivepadconditioning
AHeterojunctionBipolarTransistorHavingMonocrystallineSiGeIntrinsic0261002658348001996-03-04|1998-11-10|ExpiredUnitedStatesofAmericaBaseAndPolycrystallineSiGeandSjExtrinsicBaseRegionsProcessfortreatingdamagedsurfacesoflowkcarbondopedsiliconoxide0954341263464902000-04-05|2002-02-12|GrantedUnitedStatesofAmericadielectricmaterialafterplasmaetchingandplasmacleaningsteps0939506262884531999-09-13|2001-09-11|GrantedUnitedStatesofAmericaAlignmentofopeningsinsemiconductorfabrication109553140109553140s«(|77516092000-04-20|2010-07-06LapsedUnitedStatesofAmericaAMethodofPerformingOxideEnd-PointDuringCMPEnergy-SensitiveResistMaterialAndAProcessForDeviceFabrication

1019980007413|5883691998-03-06esa|LapsedKorea,Republicof(KR)UsingAnEnergy-SensitiveResistMaterial
Energy-SensitiveResistMaterialAndAProcessForDeviceFabrication

1028039434814691998-10-02|2003-10-10|GrantedJapanUsingAnEnergy-SensitiveResistMaterial
ofuppersurfaceofgateofoxidetoformbarrierofnitrogenatamsin09521312Reali2000-03-09|2002-07-02|GrantedUnitedStatesofAmericaUppersurfaceregionofgateoxide,andresultingproduct0970628665448072000-11-03|2003-04-08|GrantedUnitedStatesofAmericaProcessmonitorwithstatisticallyselectedringoscillator1015864168645632002-05-30|2005-03-08LapsedUnitedStatesofAmericaGroundingmechanismforsemiconductordevices    

   

 
   
   
     Processforformingthingateoxidewithenhancedreliabilitybynitridation
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 0957480464262862000-05-19|2002-07-30|Granted|UnitedStatesofAmericaInterconnectionsystemwithlateralbarrierlayer0963944067825002000-08-15|2004-08-24|GrantedUnitedStatesofAmericaStatisticaldecisionsystem
FETshavinglightlydopeddrainregionsthatareshapedwithcounterand

0877004661804701996-12-19|2001-01-30|ExpiredUnitedStatesofAmericanoncounterdorantelements
Processforforminglowksiliconoxidedielectricmaterialwhile0943864261470121999-11-12|2000-11-14Lag|UnitedStatesofAmericasuppressingpressurespikingandinhibitingincreaseindielectricconstantProcessforformingmetalsilicidecontactsusingamorphizationof08787599260109521997-01-23|2000-01-04|ExpiredUnitedStatesofAmericaexposedsiliconwhileminimizingdevicedegradation

Methodandapparatusforusingacrosswaferbackpressuredifferentials0900536465313971998-01-09|2003-03-11|GrantedUnitedStatesofAmericatoinfluencetheperformanceofchemicalmechanicalpolishing0948798464480842000-01-20}2002-09-10|GrantedUnitedStatesofAmericalemetaletchantsystemforIntegratedcircuitsProcessforFabricatingaModerate-DepthDiffusedEmitterBipolar199854200643864681998-04-02|2009-10-09|GrantedJapanTransistorinaBICMOSDeviceWithoutUsinganAdditionalMaskApparatusandmethodforlinearlyplanarizingasurfaceofa
0960717764645662000-06-29|2002-10-15|GrantedUnitedStatesofAmericasemiconductorwafer

Processforforminghighdielectricconstantgatedielectricforintegrated
1003316465119252001-10-19|2003-01-28|GrantedUnitedStatesofAmericacircuitstructure199935121646574121999-12-10|2011-01-07|lapsed=[Japan=———SCSCSCSs=SSurryCollectingDeviceforCMPSlurryCirculationGermany(FederalRepublic19920757719920757.71999-05-05|2008-05-15|Grantedof)Non-LinearCircuitElementsonIntegratedCircuits

Methodformanufacturingametal-to-metalcapacitorutilizingonlyone
0934748762810921999-07-02|2001-08-28[GrantedUnitedStatesofAmerica      

 

 
 

 

 
  
  

maskingstep871146821426841998-09-04[2002-02-08[Lapsed[Taiwan=——SSSCs«SStandardizedGasIsolationBox(GIB)Installation
Fabricationofdifferentialgateoxidethicknessesonasingleintegrated

092163946235590aslta=|UnitedStatesofAmericacircuitchip
Methodforcomposingathermallyconductivethinfilmhavingalow

dielectricproperty87115810——|1203671998-09-23|2001-02-01|Lapsed[Taiwan=——————S—Ss«[AMethodandApparatusforChemicalMechanicalPolishingMethodandapparatusfordetectinganion-implantedpolishingendpoint
09108091reamAleta2001-07-31|GrantedUnitedStatesofAmericalayerwithinasemiconductorwafer

SimpleBiCMOSProcessforCreationofLowTriggerValtageSCRandZener
861190361204281997-12-17|2001-02-05|LapsedTaiwanDiodePadProtection

VariableStepHeightControlofLithographicPatterningThrough

861188381126081997-12-13|2000-07-04jLapsedTaiwan
TransmittedLightIntensityVariationGermany(FederalRepublic|MethodandApparatusforProtectingFunctionsImbeddedWithinan97915600769706043.81997-03-26|2001-08-08|Expiredof)IntegratedCircuitfromReverseEngineering
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ApparatusandmethodfordetectinganendpointofanetchingprocessbytransmittingInfraredlightsignalsthroughasemiconductorwafer

  

UnitedStatesofAmerica
  

Apparatusfordetectinganendpointpolishinglayerofasemiconductor

0920476761744071998-12-03|2001-01-16=|
waferhavingawafercarrierwithindependentconcentricsub-carriersand

0911152962850351998-07-08|2001-09-04|GrantedUnitedStatesofAmerica—_—jassociatedmethodjosoa28i0=—s«[6206573,=——s«(1998-05-21[2001-03-27|GrantedUnitedStatesofAmerica—_[Highreliabilitybearingstructure
MethodandApparatusforProtectingFunctionsImbeddedWithinan

Messed+\eseacassWasaWeasanWexen«|IntegratedCircuitfromReverseEngineering
ProcessforFabricatingaModerate-DepthDiffusedEmitterBipolar118316spat2000-12-05|LapsedTaiwanTransistorinaBICMOSDeviceWithoutUsinganAdditionalMask6277707leahaial2001-08-21|Granted

Systemandmethodforoptimizingtheelectrostaticremovalofa
68980642001-08-29|2005-05-24|LapsedUnitedStatesofAmericaworkpiecefromachuck62418471998-06-30[2001-06-05|Granted

Methodofdetectingapolishingendpointlayerofasemiconductorwafer
60806701998-08-10|2000-06-27|GrantedUnitedStatesofAmericawhichincludesanon-reactivereportingspecie085806745645736J1995-12-23[1997-07-08[Expired|UnitedStatesofAmericaMethodforpolishingawafer0876769859763091996-12-17{1999-11-02|ExpiredUnitedStatesofAmericaElectrodeassemblyforplasmareactorfogogs242ssfeo7isi7~=—s———«sd4898-03-23[2000-06-06|GrantedUnitedStatesofAmerica__|IsolationmethodutilizingahighpressureoxidationVariablestepheightcontroloflithographicpatterningthrough

eeseen,~lacrae—*Wesanebelessee’beast.UnitedStatesofAmericatransmittedlightintensityvariation
MethodfortungstennucleationfromWF6usingtitaniumasareducing

0907502960935851998-05-08|2000-07-25[Granted[UnitedStatesofAmerica[Highvoltagetolerantthinfilmtransistor123440167898277«|2008-12-24|2011-03-01|GrantedUnitedStatesofAmerica_|Hot-ElectronInjectionlestingOfTransistorsOnAWaferMethodtoImprovePerformanceOfABipolarDeviceUsingAn
1146903274794382006-08-31|2009-01-20{GrantedUnitedStatesofAmerica.=|AmorphizingImplant1095348071977232004-09-29|2007-03-27|GrantedUnitedStatesofAmerica=|SemiconductorDeviceManufacturing

GradedConductiveStructureForUseinA
1087885771485402004-06-28|2006-12-12|GrantedUnitedStatesofAmericaMetal\(miOxide\(miSemiconductorDevice68255382002-11-20|2004-11-30|GrantedUnitedStatesofAmericaSemiconductorDeviceUsingAnInsulatingLayerHavingASeedLayerIntegratedCircuitHavingStressMigrationTestStructureAndMethod

66834652001-10-31|2004-01-27|GrantedUnitedStatesofAmericaTherefor67474452001-10-31|2004-06-08Granted|UnitedStatesofAmerica—‘|StressMigrationTestStructureAndMethodTherefor     

 

87104961

  

Methodofmanufacturingsemiconductordevicehavingarecessedgate
structure

 

09212931UnitedStatesofAmerica
09942220

 Methodandapparatusfordetectingapolishingendpointbasedupon
UnitedStatesofAmericainfraredsignals 

09107342

 

09131921
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1000741710007904
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SemiconductorDeviceHavingNon\(miPowerEnhancedAndPowerEnhancedMetalOxideSemiconductorAndMethodOfManufacture

0986512465418192001-05-24|2003-04-01Le|UnitedStatesofAmericaTherefor
MethodForReducingAMetalSeamInAnInterconnectStructureAndA

ctretlauaiaee©eeanieal2003-04-15raUnitedStatesofAmericaDeviceManufacturedThereby
SemiconductorDeviceHavingABuriedLayerForReducingLatchupAndA  

 

 UnitedStatesofAmericaMethodOfManufactureTherefor0973140268965832001-02-06{2005-05-24Lapsed|UnitedStatesofAmericaMethodAndApparatusForConditioningAPolishingPadTransistorDeviceHavingAnIsolationStructureLocatedUnderASourceRegion,DrainRegionAndChannelRegionAndAMethodOfManufacture
0965353166306992000-08-31|2003-10-07|GrantedUnitedStatesofAmericaThereofenorlaastlaa2003-05-27|GrantedUnitedStatesofAmericaMonitoringSystemForDeterminingProgressInAFabricationActivityAcousticTimeOfFlightAndAcousticResonanceMethodsForDetecting

ayrea2002-04-09[GrantedUnitedStatesofAmericaEndpointInPlasmaProcessesacim=1lScaegysmn,ace2002-03-26|GrantedUnitedStatesofAmericaHydrogenatedSiliconCarbideAsALinerForSelf-AligningContactViasMethodOfCleaningASemiconductorWaferWithACleaningBrusheeenel2003-04-22|GrantedUnitedStatesofAmericaAssemblyHavingAContractibleAnExpandableArborTechniqueForReducingSliversOnOpticalComponentsResultingFrom
aia2a.Tae2002-08-20|GrantedUnitedStatesofAmericaFrictionProcesses

AnImprovedMethodOfFabricatingDevicesUsingAnAttenuatedPhase-aa2001-06-26|GrantedShiftingMaskAndAnAttenuatedPhase-ShiftingMaskSystemAndMethodForIntroducingMultipleComponent-TypeFactors
Nase—allesatiet>—o-..boanargase2003-08-26|GrantedUnitedStatesofAmericaIntoAnIntegratedCircuitYieldPrediction

AdditionalEtchingToDecreasePolishingTimeforShallow-Trench
aaeg—hae2000-06-26|2002-04-16|GrantedUnitedStatesofAmericalsolationInSemiconductorProcessingjosass7og.=—ss«*f'6537135=Ss«[1999-42-13[2003-03-25|GrantedUnitedStatesofAmerica—_[CurvilinearChemicalMechanicalPlanarizationDeviceAndMethodjosas2390~=—Ssfedig29=——Ss«{2000-01-12[2002-06-11|Granted[UnitedStatesofAmerica_|InsertForUseInTransportingAWaferCarrier109430635=161366151999-10-29}2000-10-24|GrantedUnitedStatesofAmerica|MigrationFromControlWaferToProductWaterParticleChecksWaferCarrierHeadForPreventionOfUnintentionalSemiconductor

0937669662067701999-08-18|2001-03-27WeaofUnitedStatesofAmericaWaferRotation09399621«(62811291999-09-20|2001-08-28Granted|UnitedStatesofAmericaCorrosion-ResistantPolishingPadConditioner0933852068158761999-06-23aiaVidaUnitedStatesofAmericaCathodeWithImprovedWorkFunctionAndMethodOfMakingSameCathodeWithImprovedWorkFunctionAndMethodForMakingThe
1096315671791482004-10-12|2007-02-20|GrantedUnitedStatesofAmericaSame   

      
UnitedStatesofAmerica
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=iSA)tH200018855539019152000-06-23|2007-01-12geesinCathodeWithImprovedWorkFunctionAndMethodOfMakingSame89111997sai|2000-06-2001-09-11laa|CathodeWithImprovedWorkFunctionAndMethodOfMakingSame 
 

  |aaaa"Germany(FederalRepublic00305015060044167.92000-06-13|2010-04-14|Grantedof)CathodeWithImprovedWorkFunctionAndMethodOfMakingSame20000034530See,aW"ectnen2007-07-25ealKorea,Republicof(KR)CathodeWithImprovedWorkFunctionAndMethodOfMakingSame003050150eas——=haraea2010-04-14Had|FranceCathodeWithImprovedWorkFunctionAndMethodOfMakingSame003050150oarWhteaday2010-04-14gagUnitedKingdomCathodeWithImprovedWorkFunctionAndMethodOfMakingSame15

  

ProcessForFabricatingAnintegratedCircuitDeviceHavingCapacitors
0947731065594992000-01-04|2003-05-06|GrantedUnitedStatesofAmericaWithAMultilevelMetallization

MethodAnalyzingASemiconductorSurfaceUsingLineWidthMetrology
0934731362586101999-07-02|2001-07-10|GrantedWithAuto-CorrelationOperation09346754i=]1999-07-02

  
UnitedStatesofAmerica

 

 MethodForManufacturingSemiconductorIntegratedCircuitsWithEtch
Abandoned|UnitedStatesofAmericaProcessModification0923212061627331999-012000-12-19|GrantedUnitedStatesofAmericaMethodForRemovingContaminantsFromIntegratedCircuits0922258763593171998-12-28|2002-03-19|GrantedVerticalPNPBipolarTransistorAndItsMethodOfFabrication0902460163844461998-02-17|2002-05-07Expired|UnitedStatesofAmericaIntegratedCircuitFabrication

DielectricMaterialsOfAmorphousCompositionsofTi\(mi02DapedWith
RareEarth0909029560939441998-06-04|2000-07-25|GrantedUnitedStatesofAmericaElementsAndDevicesEmployingSamejososea26=—s«(6091279«(98-04-13|2000-07-18|GrantedUnitedStatesofAmerica[TemperatureCompensationofLDMOSDevicesfog017103~=—s«([6222863=—s«f1998-01-31[2001-04-24|GrantediArticleComprisingAStable,Law-ResistanceOhmicContactfosi0s7i2,—s«f6a7s909~=—————sf'998-06-26[2000-06-13|GrantedUnitedStatesofAmericaOpticalMonitoringSystemForIll\(miVWaferProcessingjog92a728=—s«f6013556=—«{1997-09-05[2000-01-11ExpiredUnitedStatesofAmerica[MethodOfIntegratedCircuitFabricationlog727726~=—Ss«|5779929=———Ss«*d1996-10-07|1998-07-14|ExpiredUnitedStatesofAmericaThinFilmMetallizationForBariumNanotitanateSubstratesMethodOfMakingALowNoiseSemiconductorDeviceComprisingA

0867495656839171996-07-03|1997-11-04|ExpiredUnitedStatesofAmericaScreeningMeasurement[oas72ssa__[sass2u0__[isa5-12-14[2999-01-05levpired [UntedSttesofAmeris[ossemetgheSYMethodOfDeterminingTheThermalConductivityOfElectrically
08509674856202531995-07-31|1997-04-15|ExpiredUnitedStatesofAmerica
InsulatingCrystallineMaterialsjoas61473«(5670396=——s«[1995-11-21|1997-09-23|ExpiredUnitedStatesofAmerica[MethofOfFormingADMOS-ControlledLateralBipolarTransistorjogai2z67a.=—s«f5588969=«(1995-03-29]1996-12-31[Expired|UnitedStatesofAmerica[MethodforSupplyingPhosphorousVapor05297470vane]ias0630[1986-0177[bapired[UntedSiateeofAmeric

         
 
 

   

DopingOfSiliconLayers
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APE:

}08278688=[6197375[1994-07-21|2001-03-06[GrantedMethodComprisingRemovalOfMaterjos774036~=—s«d('S976943—1996-12-27|1999-11-02ExpiredMethodforBi-LayerProgrammableResistor0888340358545101997-06-26|1998-12-29|ExpirediLowPowerProgrammableFuseStructures
Lowpowerprogrammablefusestructuresandmethodsformakingthe

0905501858829981998-04-03|1999-03-16|ExpiredUnitedStatesofAmericasame7sazasi—|s9737aq]sa7-12-12[2007-06-22LapsedJapanTwo-LayerTypeProgrammableReitorjizae5309=[8037771~=—s«]2009-05-13|2011-10-18|GrantedUnitedStatesofAmerica[ElectronicPressure-SensingDevice10201000428581101512527—(|2010-05-07|2015-04-09|Lapsed|Korea,Republicof(KR)AnElectronicPressure-SensingDevice101627768=|tt—<i«~si‘—sSCSC‘*i-OS-13-|Application[EuropeanPatentAnElectronicPressure-SensingDevice2010101787444|Z1201010178744.42010-05-12[2014-07-02|lapsed[ChinaAnElectronicPressure-SensingDevice
MaterialRemovingProcessesInDeviceFormationAndTheDevices

1229005479728732008-10-27|2011-07-05|GrantedUnitedStatesofAmericaFormedThereby42112076479777212008-04-30[2011-07-12|Granted[UnitedStatesofAmerica—[HighVoltageTolerantMetal-Oxide-SerniconductorDevice131491228105912/2011-05-31|2012-01-31|Granted|UnitedStatesofAmericaHighVoltageTolerantMetal-Oxide-SemiconductorDeviceVirtual-Ground,SplitGateFlashMemoryCellArrangementsandMethod
any2000-12-19|2003-02-11|GrantedUnitedStatesofAmericaForProducingSame

MethodAndApparatusForPerformingMetalizationInAnIntegrated
UnitedStatesofAmericaCircuitProcessCapacitors

Defectivity-ImmuneTechniqueoflmplementingMiM-basedDecoupling
1001215091402965asllauseeae|LapsedTaiwan2011101979218|212011101979218 }2011-07-15|2015-04-08|LapsedChinaCapacitors

Defectivity-ImmuneTechniqueofImplementingMiM-basedDecoupling

201115750855663462011-07-19|2014-06-27|Lapsed 
 
 

 
 

           Defectivity-lmmuneTechniqueofImplementingMiM-basedDecoupling
 

 
 

Japan
 

Defectivity-ImmuneTechniqueofImplementingMiM-basedDecoupling
UnitedStatesofAmericaCapacitors

Defectivity-lmmuneTechniqueofImplementingMiM-basedDecoupling
1020110069733reeryraLapsedKorea,Republicof(KR)Capacitors

Defectivity-lmmuneTechniqueofImplementingMiM-basedDecoupling
112546855—|g31a606=|2009-08-25|2012-11-27|LapsedUnitedStatesofAmerica_[DielectricEtching}11322103=|7712066={2005-12-25|2010-05-04|lapsed_|UnitedStatesofAmerica—_‘|Area-EfficientPowerSwitchingCell2006255124[5275558«|2006-09-21[2013-05-24|Granted_|JapanControllingOversprayCoatingInSemiconductorDevices1020060091668[10-1356667[2006-09-21[2014-01-22|Granted—_|Korea,Republicof(KR)ControllingOversprayCoatingInSemiconductorDevices1183271147772085~=—————s«{2007-08-02|2010-08-10|LapsedUnitedStatesofAmerica_[ControllingOversprayCoatingInSemiconductorDevicesjosi7sae9=—s«f2a31042,—s«2006-09-07|2011-07-27Lapsed|UnitedKingdomControllingOversprayCoatingInSemiconductorDevices
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MethodofManufacturingaLaterallyDiffusedMetalOxideSemiconductor|
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DiamondMetal-FilledPatternsAchievingLowParasiticCoupling
Veiveasite|)me_*\adanaeUnitedStatesofAmerica|Capacitance

Diamondmetal-filledpatternsachievinglowparasiticcoupling
110164686998716pdieeaMnmanaa‘Koza||UnitedStatesofAmerica|capacitance

Multi-stepprocessforformingabarrierfilmforuseincopperlayer
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Multi-stepprocessforformingabarrierfilmforuseincopperlayer
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Multi-stepprocessforformingabarrierfilmforuseincopperlayer
10772133aera2004-02-03erayalloaat|UnitedStatesofAmerica|formation10265867SueUbetoe

MOSTransistorHavingAluminumNitrideGateStructureAndMethodOf
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6251543elaeeyUnitedStatesofAmerica|Removable,ReuseableCoverForUseTherein
ProcessForFabricatingAProjectionElectronLithographyMaskAndA
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Polymericdielectriclayershavinglowdielectricconstantsandimproved
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64559342000-07-10{2002-09-24|Expired
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    09618211UnitedStatesofAmericaJadhesiontometallines
Methodandapparatusfordetectingbacksidecontaminationduring

69430552003-07-28|2005-09-13|LapsedUnitedStatesofAmerica|fabricationofasemiconductorwafer
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Methodtoselectivelyidentifyreliabilityriskdiebasedoncharacteristics

ist?—'Tegiegun—7=\eiocince-lerawiiedeanUnitedStatesofAmericaJoflocalregionsonthewafer
MethodsofFabricatingAMetal-Oxide-MetalCapacitorAndAssociated1008018667306012002-02-21|2004-05-04Granted|UnitedStatesofAmerica{MethodsofFabricatingAMetal-Oxide-MetalCapacitorBuriedchanneldevicesandaprocessfortheirfabricationsimultaneouslywithsurfacechanneldevicestoproducetransistorsandcapacitorswith

1002030467473182001-12-13|2004-06-08|GrantedUnitedStatesofAmerica[multipleelectricalgateoxides
BuriedChannelDevicesAndAProcessForTheirFabricationSimultaneouslyWithSurfaceChannelDevicesToProduceTransistorsAnd

107864812004-02-24Abandoned|UnitedStatesofAmerica|CapacitorsWithMultipleElectricalGateOxides11265062763528882005-11-02|2009-12-22Granted|UnitedStatesofAmerica||nterdigitatedCapacitors
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 UnitedStatesofAmerica|Real-TimeGateEtchCriticalDimensionContralByOxygenMonitoring
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esetMecsas|bowlerbananaGrantedUnitedStatesofAmerica|Real-TimeGateEtchCriticalDimensionControlByOxygenMonitoringSemiconductorDeviceHavingADopedLatticeMatchingLayerAndA
aie=|Asaaeese|=|Abandoned|UnitedStatesofAmerica|MethodOfManufactureTherefor

SemiconductorDeviceHavingADopedLatticeMatchingLayerAndA
Nessie,Jeanine2|Pinas|2004-05-18|GrantedMethodOfManufactureTherefor

SemiconductorDeviceHavingADopedLatticeMatchingLayerAndA
samaNeasenaeINereetesNeeanalGrantedUnitedStatesofAmerica|MethodOfManufactureTherefor110773800~—=sj7078280~—=«[2004-02-06|2006-07-18|LapsedUnitedStatesofAmerica|VerticalReplacement-GateSilicon-On-InsulatorTransistor}114193567259048[2006-05-19|2007-08-21|GrantedUnitedStatesofAmerica|VerticalReplacement-GateSilicon-On-InsulatorTransistorVerticalReplacement-Gate(VRG)Silicon-On-Insulatar(SOl)CMOS

amarNoweUl2001-09-28UnitedStatesofAmericaTransistor2004-03-23|Granted
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Apphltenténtdigeases—Wpadiend——=lesaenoneaed|UnitedStatesofAmerica[AMethodOfFormingASpiralInductorInASemiconductorSubstrateceaseseaterMngeatiasNoswa.—|ASpiralInductorFormedInASemiconductorSubstrateAndAMethod1064699770751672003-08-22|2006-07-11|LapsedUnitedStatesofAmerica|ForFormingTheInductoragenleiees.MeesehomiebandsIncreasedQualityFactorOfAVaractorInAnIntegratedCircuitViaAHigh1091898173453542004-08-16|2008-03-18|GrantedUnitedStatesofAmerica[ConductiveRegionInAWell
IncreasedQualityFactorOfAVaractorInAnIntegratedCircuitViaAHigh

1045413368250892003-06-04.ssaniad|GrantedUnitedStatesofAmerica[ConductiveRegionInAWellj10648602—s-jegs4720,—2003-08-252005-04-26|GrantedUnitedStatesofAmerica[FormingcopperinterconnectswithSncoatings1107445617675177,~————«2005-03-07[2010-03-09|LapsedUnitedStatesofAmerica|FormingCopperInterconnectswithSNCoatingsFaciallena>+.akasessantesllerwnnMethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilm0943442462846631999-11-04|2001-09-04|GrantedUnitedStatesofAmerica|DielectricsAndResultingDevices
MethodForMakingFieldEffectDevicesAndCapacitorsWithImprovedUnitedStatesofAmerica|ThinFilmDielectricsAndResultingDevices10400310=6753268={2003-03-27[2004-06-22|GrantedUnitedStatesofAmerica|Reducedparticulateetchingjosses267—s«*6S76981=|2001-07-03|2003-06-10|GrantedUnitedStatesofAmerica|Reducedparticulateetchingfoso71006~=—Ssi«é«({S90716S~=——ts—~*é«dC98-05-01]1999-05-25[Granted[UnitedStatesofAmerica[InPHeterostructureDevicesfoo2sse45=—ss«f61ess59=——SSs«*'199-02-23]2000-12-26[Granted|UnitedStatesofAmerica[MethodOfMakingInPHeterostructureDevices

MethodOfCreatingAnInterconnectInASubstrateAndSemiconductor
casa:omWeiemetsa8|Weeeates-beondhaalRacbeatUnitedStatesofAmerica[DeviceEmployingTheSame

MethodOfCreatinganInterconnectInASubstrateAndSemiconductor
NadasaviNSpsssaee=lugeeaaselva.dhaUeeeato|UnitedStatesofAmerica|DeviceEmployingTheSame

SystemAndMethodForFormingAHighQualityUltrathinGateOxide
  
   

    
UnitedStatesofAmerica[Layer

SystemAndMethodForFormingAHighQualityUltrathinGateOxide
0933893962811381999-06-24[2001-08-28|ExpiredUnitedStatesofAmerica|Layer0904953160332021998-03-272000-03-07|GrantedMoldForNon-PhotolithographicFabricationOfMicrostructures0939303263227361999-09-09|2001-11-27|GrantedUnitedStatesofAmerica|MoldForNon-PhotolithographicFabricationOfMicrostructures

 

  

08820063

SemiconducterDeviceHavingAluminumContactsOrViasAndMethod
5913146PeeleaeExpiredUnitedStatesofAmerica|OfManufactureTherefor

SemiconductorDeviceHavingAluminumContactsOrViasAndMethod
6157082beacusebveataaalegen|UnitedStatesofAmericaJOTManufactureTherefor

SubstratesandMethadsforGasPhaseDepositionofSemiconductorsand
5462012Wbashehousesseed«IUnitedStatesofAmerica|OtherMaterials

Substratesandmethodsforgasphasedepositionofsemiconductorsand
5589693a|aUnitedStatesofAmericajothermaterials

IntegratedCircuitHavingAmorphousSilicideLayer|InContactsAndVias
6028359|steneiksbinsteilied|UnitedStatesofAmerica[AndMethodOfManufactureTherefor

09166832

  

083464440847511009073556

 

13

PATENT

059720 FRAME 0334REEL



ScheduleB(1i)(b)—SemicProcessingBCou

IntegratedCircuitHavingAmorphousSilicideLayerInContactsAndVias
0881618558588731997-03-12|1999-01-12UnitedStatesofAmerica|AndMethodOfManufactureTherefor0948909264983642000-01-21|2002-12-24[Granted ]UnitedStatesofAmericaJACapacitorForIntegrationWithCopperDamasceneProcessesCapacitorForIntegrationWithCopperDamasceneProcessesAndA

1019593571357332002-07-16{2006-11-14|GrantedUnitedStatesofAmerica{MethodOfManufactureTherefore0958053063335082000-05-30|2001-12-25|Granted[UnitedStatesofAmerica_IlluminationSystemForElectronBeamLithographyTool0941400473452901999-10-07|2008-03-18|Granted[UnitedStatesofAmerica[LensArrayForElectronBeamLithographyTool0964237665348512000-08-21[2003-03-18[Granted[UnitedStatesofAmerica_|ModularSemiconductorSubstrates1030328067134092002-11-25|2004-03-30|Granted[UnitedStatesofAmerica|SemiconductorManufacturingUsingModularSubstrates0955753663877722000-04-25|2002-05-14|Granted[UnitedStatesofAmerica[MethodForFormingTrenchesCapacitorsInSoiSubstrates1007250065523812002-02-05|2003-04-22|Granted[UnitedStatesofAmerica[TrenchCapacitorsInSoiSubstrates0965468966136512000-09-05|2003-09-02[lapsed[UnitedStatesofAmericaIntegratedcircuitisolationsystem1038303168313482003-03-06|2004-12-14|LapsedUnitedStatesofAmerica[Integratedcircuitisolationsystem097375046271911000-12-15|2001-08-07|Granted0955794665493222000-04-24|2003-04-15|Granted1036881270337102003-02-18|2006-04-25|Lapsed091067201998-06-29imolAbandoned10418560}6861864=|2003-04-16[2005-03-01|Lapsed1090064273086272004-07-27|2007-12-11|Granted[7308627x10909821iisaaclihina09540473ewe|2000-03-31ahaha|Granted10053097pia.|2002-01-18seGranted09466715gate|1999-12-17Panel|Granted10215170ag|2002-08-08beiaha|Granted1014738466833822002-05-16[2004-01-27|Granted 
 

 
 

UnitedStatesofAmerApparatusforenhancingimagecontrastusingintensityfiltration
 

Methodandapparatusforenhancingimagecontrastusingintensity
UnitedStatesofAmerifiltration
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Methodandapparatusforenhancingimagecontrastusingintensity
UnitedStatesofAmer!filtration
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UnitedStatesofAmeriFiltrationUnitedStatesofAmerSelf-timedreliabilityandyieldvehiclearrayUnitedStatesofAmeriSelf-timedreliabilityandyieldvehiclewithgateddataandclock
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UnitedStatesofAmerica

Semiconductorwaferchuckassemblyforasemiconductorprocessing
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  ApparatusAndMethodForDeterminingProcessWidthVariationsIn
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UnitedStatesofAmerica

 

 ApparatusAndMethodForDeterminingProcessWidthVariationsIn
UnitedStatesofAmerica[IntegratedCircuits
 UnitedStatesofAmerica|MethodForIn-SituRemovalOfSideWallsInMOMCapacitorFormation 

UnitedStatesofAmerica

MethodForIn-SituRemovalOfSideWallsInMOMCapacitorFormation SemiconductorDeviceHavingAnInterconnectLayerWithAPluralityOfLayoutRegionsHavingSubstantiallyUniformDensitiesOfActiveInterconnectsAndDummyFills
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bsmeAppNaeledbat0250286863293052000-02-11|2001-12-11|Granted10418375Neieh<°<span2006-01-0309594478aoe,«=+hotean|2001-10-09
 
 

 

 

MethodForMakingAnInterconnectLayerAndASemiconductorDevice
IncludingTheSame

 GrantedUnitedStatesofAmerica

Dielectricbarrierlayerforincreasingelectromigrationlifetimesincopper
GrantedUnitedStatesofAmericainterconnectstructures

 

DielectricBarrierLayerForIncreasingElectromigrationLifetimesInUnitedStatesofAmerica|CopperInterconnectStructures
ai

DielectricBarrierLayerForIncreasingElectromigrationLifetimesInUnitedStatesofAmerica[CopperInterconnectStructuresUnitedStatesofAmerica|MethodForProducingDevicesHavingPiezoelectricFilmsUnitedStatesofAmerica|MethodForProducingDevicesHavingPiezoelectricFilms
 
 

bhNm

  
 

LapsedUnitedStatesofAmerica[lonrecoilimplantationandenhancedcarriermobilityinCMOSdevice
Lapsed

UnitedStatesofAmerica|lonrecoilimplantationandenhancedcarriermobilityinCMOSdeviceMethodtousealasertoperformtheedgecleanoperationona
LapsedUnitedStatesofAmerica|semiconductorwafer  MethodtoUseaLasertoPerformtheEdgeCleanOperationonaSemiconductorWafer

 

Abandoned|UnitedStatesofAmerica

Methodoffabricatinginsulated-gatefield-effecttransistorshaving
ExpiredUnitedStatesofAmerica|differentgatecapacitancesExpiredUnitedStatesofAmerica|[nsulated-gatefield-effecttransistorshavingdifferentgatecapacitances0966598865531662000-09-20|2003-04-22|LapsedUnitedStatesofAmerica[Concentricopticalcablewithfullduplexconnectors09956409Psd2001-09-19Abandoned|UnitedStatesofAmericaParallelActiveOpticalSCS!Cable

Methodofvaporizingandionizingmetalsforuseinsemiconductor
UnitedStatesofAmerica|processing

MethodofTreatingMetalandMetalSaltstoEnableThinLayerUnitedStatesofAmerica[DepositioninSemiconductorProcessing
 

1069750673232282003-10-29{2008-01-29|Granted1025315867133942002-09-24|2004-03-300966146564892422000-09-13}|2002-12-030972422565215492000-11-28{2003-02-18
Lapsed

 Processforplanarizationofintegratedcircuitstructurewhichinhibitscrackingoflowdielectricconstantdielectricmaterialadjacentunderlying
raisedstructures

 

GrantedUnitedStatesofAmerica

Processforplanarizationofintegratedcircuitstructurewhichinhibitscrackingoflowdielectricconstantdielectricmaterialadjacentunderlying
UnitedStatesofAmerica|raisedstructures

Granted

 

MethodofreducingsiliconoxynitridegateinsulatorthicknessinsometransistorsofahybridintegratedcircuittoobtainincreaseddifferentialIngateinsulatorthicknesswithothertransistorsofthehybridcircuit
 

UnitedStatesofAmerica
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t

2002-07-25
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Soaht2003-05-20|Granted1999-07-30|2002-03-17|Granted2000-03-02[2002-11-12|Lapsed2002-08-27|2005-03-01|Lapsed2008-08-13|2010-01-12|Granted2002-12-16|2005-09-06|Lapsed2005-05-16|2008-09-23|Granted2000-11-28|2002-08-20

ox
o37
oOa

2002-06-14|2003-05-13|Granted2002-07-12|2005-02-22|Granted
1

12004-12-07|2007-10-23|Granted2002-04-24|2003-09-30|Granted2003-06-20[2004-11-23|Lapsed2002-07-12|2004-01-061900-01-01
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2003-10-06[2005-12-06|Lapsed T2002-08-01[2003-11-04|Granted
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Same

Capacitorhavingatantalumlowerelectrodeandmethodofformingthe
same

DielectricBarrierFilmsForUseAsCopperBarrierLayersInSemiconductorTrenchAndViaStructuresDielectricbarrierfilmsforuseascopperbarrierlayersinsemiconductortrenchandviastructuresDielectricbarrierfilmsforuseascopperbarrierlayersinsemiconductortrenchandviastructuresSiliconnitrideandsilicondioxidegateinsulatortransistorsandmethodofformingsameinahybridintegratedcircuitSiliconnitrideandsilicondioxidegateinsulatortransistorsandmethodofformingsameinahybridintegratedcircuitElectrochemicalmechanicalpolishingmethodElectrochemicalmechanicalpolishingmethodanddeviceforplanarizingsemiconductorsurfacesMethodofchemicallyalteringasiliconsurfaceandassociatedelectrical
devices

Methodofchemicallyalteringasiliconsurfaceandassociatedelectrical
devices
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Integratedcircuitfabricationdualplasmaprocesswithseparate
egag)reeeUnitedStatesofAmericaintroductionofdifferentgasesintogasflowizosa750,—fl——~—sSs«*di2008-02-22|Abandonedd|UnitedStatesofAmerica[LaserMarkingHoleShapeOfSemiconductorWafer10020764(47371659=|2001-12-12|2008-05-13[Granted_|UnitedStatesofAmerica{Substratelasermarkingjoss17ss0.——«é«(6569751=—=——S—S=«dC2000-07-172003-05-27[GrantedUnitedStatesofAmericaLowviaresistancesystem1040025268939622003-03-27}2005-05-17|GrantedUnitedStatesofAmerica|Lowviaresistancesystem

Methodandapparatusfordeterminingtemperatureofasemiconductor
0939550763288021999-09-14|2001-12-11|GrantedUnitedStatesofAmericaJwaferduringfabricationthereof

Methodandapparatusfordeterminingtemperatureofasemiconductor
0995254067943102001-09-14|2004-09-21|GrantedUnitedStatesofAmerica|waferduringfabricationthereof11331409]ts—t—~—CSsSSs«*di006-05-03|==[Abandoned[UnitedStatesofAmerica[AdjustableTransmissionPhaseShiftMask}10972898{7067223«2004-10-25|2006-06-27[LapsedUnitedStatesofAmerica|Adjustabletransmissionphaseshiftmask}10039508[6841308=——Ss«f2001-11-09|2005-01-11[Lapsed[UnitedStatesofAmerica[Adjustabletransmissionphaseshiftmasklo9s704a8—ss6as6064=——S—Ss«d2000-09-26|2002-11-26|Granted[UnitedStatesofAmerica[Shallowjunctionformation}10268736=[e605846=————s«2002-10-10[2003-08-12[GrantedUnitedStatesofAmerica|ShallowjunctionformationeeGrantedUnitedStatesofAmerica|DualgateoxideprocessfordeepsubmicronICS10026282}«2001-12-21Abandoned|UnitedStatesofAmerica[DualGateOxideProcessforDeepSubmicronICS

ProcessEnhancementtoPreventLIorBorderlessContactToWell
603141481900-01-01Abandoned[UnitedStatesofAmerica
Leakage

1036074658939372003-02-05|2005-05-17|Granted—|UnitedStatesofAmerica
Methodforpreventingborderlesscontacttowellleakage1110405070985152005-04-11|2006-08-29bee|UnitedStatesofAmerica{Semiconductorchipwithborderlesscontactthatavoidswellleakage1000654065519012001-11-30|2003-04-22|Granted_|MethodforpreventingborderlesscontacttowellleakageMethodCharacterizingMaterialsForATrenchIsolationStructureHaving

1257442680219552009-10-06|2011-09-20|GrantedUnitedStatesofAmerica|LowTrenchParasiticCapacitanceVineet2aes2005-10-28|2009-11-17healUnitedStatesofAmerica[ShallowTrenchIsolationStructureWithLowTrenchParasiticCapacitanceMethodofmanufacturingashallowtrenchIsolationstructurewithlow
0999120270018232001-11-14|2006-02-21|LapsedUnitedStatesofAmerica|trenchparasiticcapacitance}10196787=[6787180=~—*2002-07-17|2004-09-07|GrantedUnitedStatesofAmerica[Exhaustflowcontralsystemjo9666507,=—s«(6579371~=—{2000-09-20[2003-06-17|Granted—|UnitedStatesofAmerica[Exhaustflowcontrolsystemjo99s2790ssfe96a924=|2001-09-11]2005-11-15|LapsedUnitedStatesofAmerica|Integratedcircuitprocessmonitoringandmetrologysystem/11072127. ~—s-{7115425~=—————«2005-03-04[2006-10-03[Lapsed[UnitedStatesofAmerica[Integratedcircuitprocessmonitoringandmetrologysystem}1oo44ge4«(7115991=|2004-10-22[2006-10-03|LapsedUnitedStatesofAmerica|Methodforcreatingbarriersforcopperdiffusian11104763«7829455=——s«(2005-04-12]2010-11-09|Granted—|UnitedStatesofAmerica|MethodForCreatingBarriersForCopperDiffusion

Methodandapparatusforremovingphotoresistedgebeadsfromthin
0987964264953122001-06-12|2002-12-17|GrantedUnitedStatesofAmerica|filmsubstrates        
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Appya:atentAB:Bete5026359366145072002-10-03|2003-09-02Lai|UnitedStatesofAmerica09775223ae2001-02-01ifAbandoned|UnitedStatesofAmerica119279507579245=|2007-10-30.[2009-08-25|LapsedUnitedStatesofAmerica|Dual-GateMetal-OxideSemiconductorDevice1099970573299222004-11-30{2008-02-12|Granted_|UnitedStatesofAmerica_|Dual\(miGateMetal\(miOxideSemiconductorDeviceMetal-OxideSemiconductorDeviceHavingImprovedPerformanceAnd
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 Germany(FederalRepublic]AnInductorOrLowLossInterconnectAndAMethodOfManufacturingofAnInductorOrLowLossInterconnectInAnIntegratedCircuitGermany(FederalRepublic]ProcessForDeviceFabricationInWhichAThinLayerOfCobaltSilicideIs
 

ostieass—Isssiiaace|Nivenota|Granted00301530260018121,.92000-02-28|2005-02-16|Lapsed99308700669937868.01999-11-02}|2008-01-02|Granted10077497,«66387762002-02-15|2003-10-28|Granted—|UnitedStatesofAmerica[Thermalcharacterizationcompensation0959690964990012000-06-20{2002-12-24|Grantedij
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CountiG|Agim
Conditioningbarassemblyhavinganabrasionmembersupportedona

1022402567643892002-08-20|2004-07-20|GrantedUnitedStatesofAmerica|polycarbonatemember
Vortexunitforprovidingadesiredenvironmentforasemiconductor

0998120067506682001-10-17|2004-06-15|GrantedUnitedStatesofAmerica|process096053806492731Matas:baeaiatUtscian|UnitedStatesofAmerica[Compositelowdielectricconstantfilmforintegratedcircuitstructurejose39449=—ss«(6412358)=———Ss«*t'2000-08-15[2002-07-02Granted—|UnitedStatesofAmerica[Cleanlinessverificationsystemjo9971329[6472316=|2001-10-04]2002-10-29Granted_|UnitedStatesofAmerica[|Photolithographyoverlaycontrolasesaena|[2000-00-05|[Abandoned[UnitedStatesofAmeric09704164=[6423630=—SSs«42000-10-31]2002-07-23|GrantedUnitedStatesofAmerica|ProcessforforminglowKdielectricmaterialbetweenmetallinesProcessfortreatingporouslowkdielectricmaterialindamascenestructuretofarmanon-porousdielectricdiffusionbarrieronetchedvia1000740565378962001-12-04|2003-03-25|GrantedUnitedStatesofAmericaJandtrenchsurfacesintheporouslowkdielectricmaterialjos9s7555ssfe6die3S=42001-09-19|2003-11-04|GrantedUnitedStatesofAmerica|Liquidbasedairfiltrationsystem}11438493=|76050642006-05-22[2009-10-20|Lapsed[UnitedStatesofAmerica|SelectiveLaserAnnealingOfSemiconductorMaterial}10105483=[65745252002-03-25|2003-06-03|Granted[UnitedStatesofAmerica|insitumeasurement
ProcessForControlledDeprotectionOfPolymersAndAProcessForaeaeeaUnitedStatesofAmerica|FabricatingADeviceUtilizingPartiallyDeprotectedResistPolymersEnergy-SensitiveResistMaterialAndAProcessForDeviceFabrication

beta=eesti|NeleuanelnaepuittaespaUnitedStatesofAmericaUsingAnEnergy-SensitiveResistMaterial
Cross-FillPatternForMetalFillLevels,Power-SupplyFiltering,And

iicecigwhlatewns|Weceeizeaeesillesear|UnitedStatesofAmerica|AnalogCircuitShielding2006553600|a7s7i09°—2ooe-13-28[200-0819[lapsed[onan[AricleComprisingAVaraTadeo2007187885[5676836==[2001-08-03|2015-01-09[Granted_flapan«BipolarTranistorHavingALowKMaterialInTheEmitterRegionfiosogg9~=—s«6g69873=———Ss«d'2003-06-30]2005-03-22[Granted—|UnitedStatesofAmerica[CopperSilicidePassivationForImprovedReliabilityjose44s96=«(5596208=——s«4'1996-05-10]1997-01-21|ExpiredUnitedStatesofAmerica[ArticleComprisingAnOrganicThinFilmTransistor007065790[soriass]7001-0627[2012-0615[lapsed[pan[aMethodofTestinganintegratedCreu
BondedArticleHavingImprovedCrystallineStructureAndWorkFunctionASpiralInductorFormedInASemiconductorSubstrateAndAMethodMethodForProducingPiezoelectricFilmsWithRotatingMagnetronProcessForProducingMulti\(miLevelMetallizationInAnIntegrated

0882815559566181997-03-27|1999-09-21|ExpiredUnitedStatesofAmerica[Circuit  
   

IntegratedCircuitIsolationSystem 
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PMOSFETsHavingIndiumOrGalliumDopedBuriedChannelsAndN\(pl

6 BpidDatGrantisStat086569965767557eeeiiheaetelea||UnitedStatesofAmerica|PolysiliconGatesAndCMOSDevicesFabricatedThereframoo7soasea__|_—____[20or-04-i2|___|Abandoned[lapan_______|ACapacitorForIntegrationWithCopperDamasceneProcessesMaskLayerAndDualDamasceneInterconnectStructureInA
1072112670674192003-11-25|2006-06-27|GrantedUnitedStatesofAmerica
SemiconductorDevice

jos000930=[62287501997-12-30[2001-05-08|ExpiredUnitedStatesofAmerica
MethodofDopingaSemiconductorSurfaceSemiconductorDeviceHavingReducedIntra-LevelAndInter-Level

1069461173011072003-10-27|2007-11-27|GrantedUnitedStatesofAmerica0939172961506681999-09-08|2000-11-21ealUnitedStatesofAmericaEmittingDiode
Capacitance0924145862115411999-02-02|2001-04-03[Granted—|UnitedStatesofAmerica[AnArticleForDe-EmbeddingParasiticsInIntegratedCircuitsElectronicComponentsWithDopedMetalOxideDielectricMaterialsAndAProcessForMakingElectronicComponentsWithDopedMetalOxide

0904143459230561998-03-12[1999-07-13|ExpiredUnitedStatesofAmerica[DielectricMaterials0886422059083121997-05-28|1999-06-01|ExpirediiSemiconductorDeviceFabrication
ArticleComprisingAnOrganicThinFilmTransistorAdaptedForBiasing

0844114262781271995-05-152001-08-21|GrantedUnitedStatesofAmerica[ToFormAN-TypeOrAP-TypeTransistor  Thin-FilmTransistorMonolithicallyIntegratedWithAnOrganicLight-
 

 jogso0729~=—Ss«{8633103=—SCSs«*d¢'.995-07-11[1997-05-27|ExpiredUnitedStatesofAmerica|Self-AlignedAlignmentMarksForPhase-ShiftingMasksProcessforformingtrenchesandviasinlayersoflowdielectricconstantcarbon-dopedsiliconoxidedielectricmaterialofanintegratedcircuit
0960751163689792000-06-28|2002-04-09|GrantedUnitedStatesofAmerica{structure095743656512985}2000-05-19|2003-01-28|GrantedUnitedStatesofAmerica[Processcontrolsystem1001282173145272001-12-10[2008-01-01[Granted[UnitedStatesofAmerica[Reactorsystem0940735762237701999-09-292001-05-01|GrantedUnitedStatesofAmerica|Vacuumvalveinterface

Processforreducingdefectsincopper-filledviasand/ortrenchesformed
0993252767236532001-08-17|2004-04-20|GranteditedStatesofAmerica|inporouslow-kdielectricmaterial

Integratedcircuitdeviceandmethodofmakingthesameusingchemical0943143962845861999-11-01|2001-09-04[ExpiredtedStatesofAmerica|mechanicalpolishingtoremovematerialintwolayersfollowingmasking0964166165981942000-08-18|2003-07-22|GrantedUnitedStatesofAmerica|Testlimitsbasedonpasition
mitigatesdamagetounderlyinglowdielectricconstantsiliconoxide

09428344geal|tsesSalen,Gall=|itedStatesofAmerica|dielectriclayer
Integratedcircuitdevicehavingacapacitorwiththedielectricperipheral08673655Ieameaes~~|Weateontalepee,econUnitedStatesofAmerica|regionbeinggreaterthanthedielectriccentralregionMethodandapparatusforestimatingstate-dependentgateleakageinan

09953667ater.meNebtetebeccaPacact|itedStatesofAmericaJintegratedcircuit
 

Pracessforremovingresistmaskofintegratedcircuitstructurewhich
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Processforformingtrenchesandviasinlayersoflowdielectricconstantcarbon-dopedsiliconoxidedielectricmaterialofanintegratedcircuit

structure

  
Appta0960751263507002000-06-28|2002-02-26lesrl t0958760963755502000-06-05|2002-04-23HeSreah2

15

UnitedStatesofAmerica

Methodandapparatusforenhancinguniformityduringpolishingofasemiconductorwafer

 

 

UnitedStatesofAmerica

Subtractiveoxidationmethodoffabricatingashort-lengthandvertically-
0941366763555321999-10-06|2002-03-12|GrantedUnitedStatesofAmericajorientedchannel,dual-gate,CMOSFET

Processtopreventstresscrackingofdielectricfilmsonsemiconductor
0934649362326581999-06-30}2001-GrantedUnitedStatesofAmerica|waters}09946253|66487432001-09-05|2003-11-18[Granted|UnitedStatesofAmerica[Chemicalmechanicalpolishingpad

Capacitorwithmultiple-componentdielectricandmethodoffabricating
0957312363410562000-05-17|2?002-01-22|GrantedUnitedStatesofAmerica|same

MeVimplantationtoformverticallymodulatedN+buriedlayerinan
0927273263168171998-12-14|2001-11-13|ExpiredUnitedStatesofAmerica[NPNbipolartransistor edttsrantOe

05-

 

Methodandapparatusfordetectingapolishingendpointbasedupon
aries=16077783aemnaKaeaeatlGrantedUnitedStatesofAmericaheatconductedthroughasemiconductorwafer

Apparatusandmethodofdetectingapolishingendpointlayerofasenna—_|6121147acgoamos|GrantedUnitedStatesofAmericasemiconductorwaferwhichincludesametallicreportingsubstanceborelMobileioniccontaminationdetectioninmanutfactureofsemiconductorreel6348808ibsoh2002-02-19|GrantedUnitedStatesofAmericadevices
Interconnect-integratedmetal-insulator-metalcapacitorandmethodof

secede—.|6342734cenanertonial|GrantedUnitedStatesofAmerica|fabricatingsame
Alignmentprocessforintegratedcircuitstructuresonsemiconductorsubstrateusingscatterometrymeasurementsoflatentimagesinspaced

1000639868098242001-11-30|2004-10-26|LapsedUnitedStatesofAmericaaparttestfieldsonsubstratejo9302830«=—Ss«(6136719=——Ss«*dt'1999-04-302000-10-24|GrantedUnitedStatesofAmerica{Methodandarrangementforfabricatingasemiconductordevice09052793eeaeiUnitedStatesofAmerica0882207858610551997-03-20[1999-01-19|Expired|UnitedStatesofAmericael1998-12-03|2000-09-19anUnitedStatesofAmerica|Apparatusandmethodforblockingthedepositionofoxideonawafer08344289831212741996-12-25[2000-10-20[ExpiredJapan==———SCS=SPolishingCompositionforCMPOperations0907429860715621998-05-07|2000-06-06|GrantedUnitedStatesofAmerica|Processfordepositingtitaniumnitridefilms
UseofMEVimplantationtoformverticallymodulatedN+buriedlayerin

0880166858588281997-02-18}1999-01-12|ExpiredUnitedStatesofAmericaJanNPNbipolartransistor1004421516649537.=f2001-11-19|2003-11-18|Granted[UnitedStatesofAmerica[Intermittentpulsedoxidationprocess0823670657503121994-05-02[1998-05-12[Expired[UnitedStatesofAmerica[ProcessforFabricatingaDevice  MethodofElectricallyConnectingandisolatingComponentswithVerticalElementsExtendingBetweenInterconnectLayersinanIntegratedCircuitPolishingcompositionforCMPoperations
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MethodofmanufacturingasemiconductordevicehavingPNjunctions

ADe5este=a!56610911995-06-06|1997-08-26pallUnitedStatesofAmerica|separatedbydepressions12339407jg423942,===:{2008-12-19|2013-04-16|GrantedUnitedStatesofAmerica|FillPatterningForSyrnmetricalCircuits
EmbeddedTestCircuitryAndAMethodForTestingASemiconductor

1127385773329242005-11-15|2008-02-19|GrantedUnitedStatesofAmerica|DeviceForBreakdown,WearoutOrFailure11237410~~[72918492005-09-28|2007-11-06[Granted |UnitedStatesofAmerica[CalibrationStandardForTransmissionElectronMicroscopy78205172007-09-11}2010-10-26|Lapsed7116174eitleetaceUnitedStatesofAmerica[BaseCurrentCompensationCircuitForABipolarJunctionTransistorTestStructureAndMethodForYieldImprovementOfDoublePoly
70746282004-09-22|2006-07-11|LapsedUnitedStatesofAmerica|BipolarDevice

ShieldingStructureForUseInAMetal\(miOxide\(miSemiconductor
71386902003-07-21|2006-11-21|GrantedUnitedStatesofAmerica[Device    

  
  11853417UnitedStatesofAmerica|ControlOfHotCarrierInjectionInAMetal-OxideSemiconductorDevice 10977732UnitedStatesofAmerica[ControlOfHotCarrierInjectionInAMetal-OxideSemiconductorDevice

109538971094706910623983

 MethodandApparatusUsingAnOn-ChipRingOscillatorForChip
68938832003-08-18|2005-05-17|GrantedUnitedStatesofAmerica|Identification
10643123"1092984371996852004-08-30|2007-04-03|GrantedUnitedStatesofAmerica|Three-TerminalTuneableActiveInductor

TemperatureOptimizationOfAPhysicalVaporDepositionProcessTo
VPgeeaetea7033931LatterUntmaae|lsaralUnitedStatesofAmerica|PreventExtrusionIntoOpenings

IntegratedCircuitHavingStressMigrationTestStructureAndMethod1000790467474452001-10-31|2004-06-08Granted|UnitedStatesofAmerica[StressMigrationTestStructureAndMethodThereforMethodOfManufacturingAChannelStopImplantInASemiconductor
0999341464722792001-11-05|2002-10-29|GrantedUnitedStatesofAmerica|Devicejos7a563664623052001-02-16|2002-10-08|Granted|UnitedStatesofAmerica[MethodOfManufacturingAPolishingPadUsingABeam09777470TSS«Sf2002-02-06[|«Abandoned[UnitedStatesofAmerica[AnAlternatePadConditioningMethod

ConditioningWheelForConditioningASemiconductorWaferPolishing
tne—-Waesa.e«|buenlheewtealloramca’UnitedStatesofAmerica|PadAndMethodOfManufactureThereof

BipolarTransistorHavingAnIsolationStructureLocatedUnderTheBase,    UnitedStatesofAmerica[EmitterAndCollectorAndAMethodOfManufactureThereof0958515963292262000-06-01|2001-12-11|Grantedica[AMethodForFabricatingAThin-FilmTransistor
MethodAndApparatusForDeterminingYieldImpactingTestsAtWafer0958393664452062000-05-31|2002-09-03|GrantedUnitedStatesofAmerica|LevelAndPackageLevelForSemiconductorDevices0974231467946942000-12-212004-09-21|GrantedUnitedStatesofAmerica{Inter-Wiring-LayerCapacitors0955743065066902000-04-25[2003-01-14|Granted|UnitedStatesofAmericaDielectricDepositionMethodandSemiconductorDevice

   

52

PATENT

059720 FRAME 0373REEL



ScheduleB(1)(b)—SemicProcessingB
   

CMPSystemAndSlurryForPolishingSemiconductorWafersAndRelated

ABP#edDi0949632963647442000-02-02|2002-04-02iartatlUnitedStatesofAmerica[Method
UsingFastHot-CarrierAgingMethodForMeasuringPlasmaCharging

0931743065248721999-05-24|2003-02-25|GrantedUnitedStatesofAmerica|Damage}03472326 ——-[66807801999-12-23[2004-01-20|GrantedUnitedStatesofAmericainterferometricProbeStabilizationRelativeToSubjectMovement0947086163668031999-12-23|2002-04-02.|Granted[UnitedStatesofAmerica[PredictiveProbeStabilizationRelativeTosubjectMovementArticleComprisingElectronicCircuitsAndDevicesWithMagnetically
0923156662258011999-01-14|2001-05-01[GrantedUnitedStatesofAmerica[ProgrammableElectricalResistance0935197162944471199-07-12|2001-09-25|Granted[UnitedStatesofAmerica[MethodOfMakingDevicesHavingThinDielectricLayers0929351061218271999-04-15|2000-03-19eat.|

InterfacesThrough!NHsub3!,AnnealingOfALayered
0922335464408291998-12-30|2002-08-27tes:|UnitedStatesofAmerica|Poly\(sl&#225;\(miSiStructure

LowTemperatureCoefficientDielectricMaterialsAndDevices
0922211060936681998-12-29|2000-07-25|GrantedUnitedStatesofAmerica[ComprisingSame

AMethodforFormingaNitrideLayerSuitableforUseinAdvancedGate
saeReairaceallt‘llentptenVpetacallead|UnitedStatesofAmerica=|DielectricMaterials0912603260376211998-07-29|2000-03-14|Granted—|UnitedStatesofAmerica|On-ChipCapacitorStructurejoso70387,|59763311998-04-30|1999-11-02Granted|UnitedStatesofAmerica|ElectrodepositionApparatusForCoatingWaters0909699863231311998-06-13{2001-11-27|Granted[UnitedStatesofAmerica|PassivatedCopperSurfaces08013486ee1998-01-26|2000-01-25aa|UnitedStatesofAmerica|MethodCfReducingMobilelonContaminantsInSemiconductorFilmsManufacturingMethodIncludingNear-FieldOpticalMicroscope

0891919258943491997-08-20|1999-04-13|ExpiredUnitedStatesofAmerica
ExaminationOfASemiconductorSubstrate

0875669558413331996-11-26|1998-11-24[Expired[UnitedStatesofAmerica
MinimalDelayConductiveLeadLinesForIntegratedCircuitsSystemAndMethodForDeterminingNear-SurfaceLifetimesAndThe

0888786160114041997-07-03|2000-01-04|ExpiredUnitedStatesofAmerica[TunnelingFieldOfADielectricInASemiconductorlose9s441——(ass«*d('SG9BOBG1996-08-12]1997-12-16[ExpiredUnitedStatesofAmerica|FieldEmissionDeviceWithRandamlyDistributedGateApertures0854853355888941995-10-26|1996-12-31[Expired[UnitedStatesofAmerica[FieldEmissionDeviceAndMethodForMakingSame(09026227,«(6045977——s—CS*=«*S:98-02-19[2000-04-04|GrantedUnitedStatesofAmerica[ProcessForPatterningConductivePolyanilineFilms
MitigationofDetrimentalBreakdownofaHighDielectricConstantMetal-

129536242010-11-24|2014-01-07|GrantedUnitedStatesofAmerica||nsulator-MetalCapacitorinaCapacitorBank078690823a12-10|JAbandoned|ChipIdentificationUsingTopMetalLayer1274183982426032010-07-08|2012-08-14|Granted[UnitedStatesofAmerica|ChipIdentificationUsingTopMetalLayer
MethodToReduceCollectorResistanceOfAVerticalPNPAnd

200954957150848432007-02-14[2012-09-14|LapsedIntegrationIntoAStandardCMOSProcessFlow  
 

 

 

  
 

UnitedStatesofAmerica[DigitalNoiseReductionInIntegratedCircuitsAndCircuitAssembliesN\(miProfileEngineeringAtThePoly\(siGateOxideAndGateOxide\(sI5!
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TieaqHed

MethodToReduceCollectorResistanceOfABipolarTransistorand
1020097019023/10-1320913RRSPealealKorea,Republicof(KR)IntegrationintoaCMOSFlow

MethodToReduceCollectorResistanceOfABipolarTransistorAnd

125233687923340ities[niasda|Granted2

IntegrationIntoAStandardCMOSFlow

115355017847666}2006-09-27|2010-12-07|Granted[UnitedStatesofAmerica Dg1123709576426172005-09-28|2010-01-05|Lapsed‘|UnitedStatesofAmerica-18

   
 
 

 

UnitedStatesofAmerica

Differential[InductorForUseInIntegratedCircuitsIntegratedCircuitWithDepletionModeJFET

  

 
 

IntegratedCircuitWithATrenchCapacitorStructureAndMethodOf
1138367075636692006-05-16|2009-07-21|LapsedUnitedStatesofAmerica|Manufacture

ShallowTrenchIsolationStructuresComprisingAGradedDopedSacrificialSiliconDioxideMaterialAndAMethodForFormingShallow

1115389371414862005-06-15|2006-11-28|Granted097895247iteeA2009-03|—PcaMagneticCouplingReduction
IntegratedCircuitInductorsWithDirectedMagneticFluxLinesFor

 

  
 

 

UnitedStatesofAmerica

IntegratedCircuitInductorsWithDirectedMagneticFluxLinesFor
 

EuropeanPatent
 3:TrenchIsolationStructures20107028513aaeeKorea,Republicof(KR)MagneticCouplingReduction

IntegratedCircuitInductorsWithDirectedMagneticFluxLinesForIntegratedCircuitInductorsWithDirectedMagneticFluxLinesFor

 

 
2009801222622MagneticCouplingReduction

IntegratedCircuitInductorsWithDirectedMagneticFluxLinesFar
20125007692010-12-13Abandoned|JapanMagneticCouplingReduction

 1251630181436962009-05-262012-03-27|GrantedUnitedStatesofAmerica|IntegratedCircuitInductorsWithReducedMagneticCoupling110953632,=:{7279393==2004-09-29[2007-10-09[Granted[UnitedStatesofAmericaATrenchIsolationStructureAndMethodOfManufactureThereforFormationOfAnIntegratedCircuitStructureWithReducedDishingIn
1164901577278942007-01-03|2010-05-01|LapsedUnitedStatesofAmerica|MetallizationLevels

SemiconductorStructureFormedUsingASacrificialStructure

faaosas7s__|73296052005-03-21faooe-02-12[aranted|11927978741702,2007-10-30|2010-06-22Granted|UnitedStatesofAmerica|SemiconductorStructureFormedUsingASacrificialStructureMetalCapacitorStackedWithAMOSCapacitorToProvideIncreased
1090393877680442004-07-30|2010-08-03|GrantedUnitedStatesofAmerica|CapacitanceDensity1167364517557010=|2007-02-12|2009-07-07Granted|UnitedStatesofAmerica[MethodToImproveWriterLeakageinaSiGeBipolarDevice12476994[7898038—«[2009-06-02|2011-03-01|Granted[UnitedStatesofAmerica_|MethodToimproveWriterLeakageinSiGeBipolarDeviceASemiconductorDeviceHavingADummyConductiveViaAndAMethod

1084213971573652004-05-10|2007-01-02|GrantedUnitedStatesofAmericaOfManufactureTherefor1077845470057242004-02-13[2006-02-28lapsed=|ASemiconductorDeviceAndAMethodOfManufactureTherefor111677727811944=2005-06-27[2010-10-12|LapsedASemiconductorDeviceAndAMethodOfManufactureThereforMethodforControllingTrenchDepth[nShallowTrenchIsolation
1067525970874982003-09-30|2006-08-08|LapsedUnitedStatesofAmerica|Features
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ScheduleB(1)(b)—SemicProcessingBfedbg;ReverseConductionProtectionMethodAndApparatusForADualPower
SupplyDriver

ApPatentiodb‘Ds

ContactForUseInAnIntegratedCircuitAndAMethodOfManufacture
1071629369109072003-11-18|2005-06-28|LapsedUnitedStatesofAmerica[Therefor108955742004-07-21|2006-04-25|LapsedUnitedStatesofAmerica|CarrierHeadForChemicalMechanicalPolishing1120103977004912005-08-10]2010-04-20|Lapsed[UnitedStatesofAmerica[StringerEliminationInABICMOSProcess

MethodAndApparatusForCleaningSlurryDepositionsFromAWater
riaaNees=‘ennameeeGrantedUnitedStatesofAmerica|Carrier

DiffusedMOSDevicesWithStrainedSiliconPortionsAndMethodsFor
ispaeleaseeveanetpsenokaatenGrantedUnitedStatesofAmerica|FormingSame

ProcessForTheSelectiveControlOfFeatureSizeInLithographic
Processing

 

UnitedStatesofAmerica

 

          1043587069736372003-05-12|2005-12-06|LapsedUnitedStatesofAmerica109535852004-09-29|2006-08-01|LapsedUnitedStatesofAmericafrozsossa_|s828s612002-08-30|2000-12-07|tapsed[unApparatusAndMethodForDetectingAlphaParties1026265467382942002-09-30|2004-05-18|GrantedUnitedStatesofAmerica[ElectronicFingerprintingOfSemiconductorIntegratedCircuitsoasiois,=\asite—_.\avitacheIBoeateNaceUnitedStatesofAmerica[OperationOfSemiconductorDevicesSubjectToHotCarrierInjectionazea:—lbseoen._slUpabastsaNgacenyy[lepeassChemicalMechanicalPolishingPadWithGroovesAlternatingBetweenA1079927969515102004-03-12|2005-10-04|LapsedUnitedStatesofAmerica|LargerGrooveSizeAndASmallerGrooveSize
MethodsOfDownstreamMicrowavePhotoresistRemavalAndViaClean,

gtiasWeeatesMente!lamarUnitedStatesofAmerica|ParticularlyFollowingStop-OnTiNEtching1076877170346532004-01-30|2006-04-25|lapsed|Uniica|SerniconductorResistor
MethodsAndApparatusForTheDetectionOfDamagedRegionsOn

1069902169192282003-10-31[2005-07-19|LapsedUnitedStatesofAmerica|DielectricFilmOrOtherPortionsOfADie
MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure

09966779aieIeranUereceirateIUnitedStatesofAmericajlmprovements
MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure

02223899Vasa2Wealecepeeliegt4UnitedKingdomImprovements
MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure

1020020058733|10-0869913easlewasheeat|Korea,Republicof(KR}Improvements
MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure

 
 

SemiconductorTesting

  
 

  
itedStatesofAmerica

 

 

 

 
 

     
10061475ieollSearaonMancaaccaUnitedStatesofAmerica[MethodOfFabricatingComplementarySelf-AlignedBipolarTransistorsecatda+4legenleanereonlesaaaaMethodAndStructureForModular,HighlyLinearMOSCapacitorsUsing0996422767649302001-09-26|2004-07-20|GrantedUnitedStatesofAmerica|NitrogenImplantation

4MethodOfFormingAHighQualityGateOxideLayerHavingAUniform
09689030aie242000-10-12|2003-04-08aaaUnitedStatesofAmerica|Thickness
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0:

098332516458696

ual3ooi-04-11[2002-10-01[Granted—_  
 

PlatedThroughHoleInterconnections

Ee:
11al6607927aaa2003-08-19catUnitedStatesofAmerica|MethodAndApparatusForMonitoringIn-LineCopperContaminationBipolarTransistorHavingAnEmitterComprisedOfASemi-Insulating

ideas’—.16555852Aaa2003-04-29esate|UnitedStatesofAmerica|Material
MethodOfManufacturingAnInterconnectStructureHavingASree,|6432814Laie2002-08-13eat|UnitedStatesofAmerica|PassivationLayerForPreventingSubsequentProcessingReactionsSplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

eeeae|6879046eae2005-04-12NaballUnitedStatesofAmerica[ContainingPortion
SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

ecerares(I2422721emacs2006-09-13raatUnitedKingdomContainingPortion
SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

amivay=leases\enaaat|2006-09-13saanUnitedKingdomContainingPortion
SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

ania.759721ante|2007-09-12Far|Korea,Republicof(KR)ContainingPortion
SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

beaitealSt|2387027sate2006-07-12ia|UnitedKingdomContainingPortion 
  SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

200237612444224032002-12-26|2009-12-11,|GrantedJapanContainingPortion
SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-

09113543112812242002-12-06|2007-05-11|GrantedTaiwanContainingPortion0986343766104642001-05-24[2003-08-26|Granted[UnitedStatesofAmerica[ProcessForPatterningAMembrane
MethodOfCreatingHydrogenlsotopeReservoirsInASemiconductor

nein.««estas2001-05-11|2003-08-12haeUnitedStatesofAmerica[Device
AMethodForMakingAMergedContactWindow!nATransistorTocain=Neavsiee?|beapiwesLasazaantoadUnitedStatesofAmerica[ElectricallyConnectTheGateToEitherTheSourceOrTheDrainMethodOfDryEtchingASemiconductorDeviceInTheAbsenceOfA
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