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UNITED STATES PATENT AND TRADEMARKOFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUESTID

11/399,723 7646091 2826 182980

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 22186 on 01/30/2023 via Private PAIR in view of
the certification copied below that authorized the change.

¢ Maintenance Fee Address

The address for Customer Number 22186is:

22186

MENDELSOHN DUNLEAVY,P.C.

1500 JOHN F. KENNEDY BLVD., SUITE 910

PHILADELPHIA, PA 19102

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
powerof attorney in this application

ignature: Steve Mendelsohn/

Steve Mendelsohn

Registration Number: 35951 
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Case D22-cv-01282-CFC Document Filed 09/30/22 Page Lof i Pagel 228

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

L] Trademarks or [MW Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

9/30/2022 District of Delaware
PLAINTIFF DEFENDANT

BELL SEMICONDUCTOR, LLC MICRON TECHNOLOGY,INC.,et al.

 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INS 3KB0 INCLUDED BY
L] Amendment L] Answer C] Cross Bill ( Other Pleading

Es
Es
aDs
a

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
 
 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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Case 2:22-cv-O5747 Documentid Filed O6/la/22 Page Loti Page iD a#:225

AO 126 (Rev. 08/10}

Mail Stop8 | REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

Sled in the U.S. District Court Central District of California on the folowing 

PF] Trademarks or ff Patents. ( [[] the patent action involves 35 U.S.C. § 292.3:

DATE FILED U8. DISTRICT COURT
8/1 2/2022 Central District of California

PLAINTIFF [DEPENDANT

[NVIDIA CORPORATION, DELL TECHNGLOGIES INC: G.B.T. INC:
BELL SEMICONDUCTOR, LLC | GIGA-RYTE TECHNOLOGYCO.,, LTD.; MICRO-STAR

[INTERNATIONALCO., LTD.; NINTENDO OF AMERICA INC.:
| BEST BUYCO. INC, AND AMAZON.COM,INC.

PATENT OR DATE OF PATENT SIA. ER OR DATER DEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM

In the above—cniitied case, the following patent(s)/ trademark(s) have been included:

 
DATE INCLUDED INCLUDED BY

Lt Amendment [i Answer [i Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT

HOLDER OF PATEN’ RADEMARKTRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEM 
in the above---entitied case, the following decision las been rendered or judgement issued:

DECTSIONSUDGEMENT

(BY) DEPUTY CLERE. 
Copy 1-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, mail this capy te Birector
Copy 2--Upon filing document adding patent(s}, mail this copy to Birector Copy 4-—Case fle capy
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Case Si22-cv-OL519 Document is Filed O8/le/f22 Page Loti Page ID #196

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Central District of California on the following

L] Trademarks or [MW Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
8/12/2022 Central District of California

PLAINTIFF DEFENDANT

BELL SEMICONDUCTOR, LLC QUALCOMM INC.; QUALCOMM TECHNOLOGIES, INC.; ARUBA
NETWORKS, LLC: COMMSCOPE TECHNOLOGIESLLC;
HEWLETT PACKARD ENTERPRISE COMPANY;LINKSYSUSA,
INC.; NETGEAR,INC.; TP-LINK USA CORPORATION

S|i

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

po
aee
a

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 

 
 
 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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507235613 04/15/2022

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT/7282532

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: RELEASE OF SECURITY INTEREST

CONVEYING PARTY DATA

Execution Date

CORTLAND CAPITAL MARKET SERVICES LLC 04/01/2022

RECEIVING PARTY DATA

[Name:____[HILCOPATENTACQUISITIONS.WO
401 N. MICHIGAN AVE., SUITE 1630

Name:BELLSEMIGONDUGTOR.OSS

[Name:|BELLNORTHERNRESEARON,LO
Street Address: 401 N. MICHIGAN AVE., SUITE 1630

State/Country: ILLINOIS

Postal Code: 60611

PROPERTY NUMBERSTotal: 556

[PropertyType|SNmber 
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Application Number:
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[ProperyType|(Number
Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

Application Number:

CORRESPONDENCE DATA

Fax Number:

Correspondencewill be sent to the e-mail addressfirst; if that is unsuccessful, it will be sent
using a fax number,ifprovided; if that is unsuccessful, it will be sent via US Mail.
Phone: 5749031499

Email: jigammon@hilcoglobal.com
Correspondent Name: JOSHUA GAMMON
AddressLine 1: 401 N. MICHIGAN AVE.

AddressLine 2: SUITE 1630

AddressLine 4: CHICAGO,ILLINOIS 60611

|SSCSCSCSC*SisocumiervesasanOatiDeclralon@7OFR163)
Total Attachments: 215
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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 Agreement referred to below (the “Secured Parties”), in favor of HILCO
PATENT ACQUISITION 56, LLC, a Delaware limited liability company, BELL SEMICONDUCTOR,
LLC, a Delaware limited liability company and BELL NORTHER 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 November 17,
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”);

Pursuantto the Security Agreements, each Grantor pledged and granted to 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 under the 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 |, 2018; and

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

Collateral Agent therefore agrees as follows:

1, 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 and all 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 under the following (collectively, the “Patent
Collateral”):

(a) any andall patents, patent applications and other patent rights and any other
governmental authority-issued indicia of invention ownership, including the patents and patent
applications listed in Schedule 1 hereto, and all reissues, divisions, continuations, continuations-
in-part, renewals, extensions and reexaminations thereof and amendments thereto (the
“Patents”);
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(b) all rights of any kind whatsoever of such Grantor accruing under any of the
foregoing provided by applicable law of any jurisdiction, by internationaltreaties and
conventions and otherwise throughout the world;

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

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

(e) any andall claims and causesof action, with respect to any of the foregoing,
whether occurring before, on or after the date hereof, includingall rights to and claimsfor
damages, restitution and injunctive and other legal 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 andassistance,
including, without limitation, the execution and delivery of any andall further documents or other
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
(whetherin contract or tort or otherwise) based upon,arising out of 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 York or any other jurisdiction).

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

CORTLAND CAPITAL MARKET SERVICES

LLC,

as Collateral Agent

 
Title: Head of? baal, Noah America

ACKNOWLEDGED AND

AGREEDasofthe date stated in

the first paragraph above:

HILCO PATENT ACQUISITION
56, LLC, as Grantor

By: sea
Name: Michael Friedman

Title: CEO

BELL SEMICONDUCTOR, LLC,
as Grantor

By: ue etn.
Narie Jobn Veschi
Titles CEO

 

BELL NORTHERN RESEARCH,
LLC, as Grantor

 Narmie:" Afzal Dean
Title: CEO
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SCHEDULE1

TO

RELEASE OF PATENT SECURITY INTEREST

[SEE ATTACHED.]
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ScheduleB(1)(a)—SemicProcessingA0893968958881201997-09-29|1999-03-30Expired=|UnedStatesofAmerica092163951998-12-18Abandoned|UnitedStatesofAmerica0910554659737671998-06-26|1999-10-26ewored|UnitedStatesofAmerica59267201997-09-08oases1998-11-2362394911998-05-18|2001-05-2964860562001-02-22|2002-11-26 08678718ExpiredUnitedStatesofAmerica089249021999-07-20UnitedStatesofAmericaExpired091982082001-05-29|ExpiredUnitedStatesofAmerica09363084Abandoned|UnitedStatesofAmerica08957692UnitedStatesofAmericaExpired09022588GrantedUnitedStatesofAmerica09583297Abandoned|UnitedStatesofAmerica09081403UnitedStatesofAmerica09790821GrantedUnitedStatesofAmerica
UnitedStatesofAmerica

08374193Expired08823829ExpiredUnitedStatesofAmerica08566161Abandoned|UnitedStatesofAmerica08879100ExpiredUnitedStatesofAmerica MethodandapparatusforchemicalmechanicalpolishingMethodandApparatusforChemicalMechanicalPolishingOff-AxisIlluminatorLensMaskForPhotolithographicProjectionSystemOff-axisilluminatorlensmaskforphotolithographicprojectionsystemLaserfaultcorrectionofsemiconductordevicesLaserfaultcorrectionofsemiconductordevicesMethodofformingalayerandsemiconductorsubstrateApparatusforrapidthermalprocessingofawaferRapidthermalprocessingusinganarrowbandinfraredsourceand
feedback

ConsistentalignmentmarkprofilesonsemiconductorwafersusingPVD
shadowing

ConsistentalignmentmarkprofilesonsemiconductorwafersusingPVD
shadowing

NitrogenImplantedPolysiliconGateForMosfetGateOxideHardeningNitrogenimplantedpolysilicongateforMOSFETgateoxidehardeningUseofcorrosioninhibitingcompoundsinpost-etchcleaningprocessesof
anintegratedcircuit

UseOfCorrosionInhibitingCompoundsInPost-EtchCleaningProcessesOfAnIntegratedCircuitIntegratedcircuitstructurewiththindielectricbetweenatleastlocalinterconnectlevelandfirstmetalinterconnectlevel,andprocessfor
makingsame

ProcessformakingintegratedcircuitstructurewiththindielectricbetweenatleastlocalinterconnectlevelandfirstmetalinterconnectlevelProcessforselectivedepositionofpolysiliconoversinglecrystalsiliconsubstrateandresultingproductProductresultingfromselectivedepositionofpolysiliconoversinglecrystalsiliconsubstrateProductResultingFromSelectiveDepositionOfPolysiliconOverSingleCrystalSiliconSubstrate
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ScheduleB(1)(a)—SemicProcessingA0961821164559342000-07-10|2002-09-24ewes|UnitedStatesofAmerica0936264862737981999-07-27|2001-08-14Expired[UnitedStatesofAmerica0884194759900101997-04-08|1999-11-23|Expired[UnitedStatesofAmerica0879124461177361997-01-30{2000-09-12cipceaUnitedStatesofAmerica0959447863006632000-06-15|2001-10-09expreslunesStatesofAmerica0870147659053811996-08-22|1999-05-18Expired[UnitedStatesofAmerica0924432761540391999-02-03|2000-11-28Expired[UnitedStatesofAmerica0910933160718181998-06-30|2000-06-06cranes|UnitedStatesofAmerica0953465262582052000-03-24|2001-07-10|GrantedUnitedStatesofAmerica
UnitedStatesofAmerica

0868402257286121996-07-19|1998-03-17|Expired
UnitedStatesofAmerica

0874837258438131996-11-13|1998-12-01|Expired0893682959703211997-09-251999-10-19|ExpiredUnitedStatesofAmerica0859502158698691996-01-31|1999-02-09ciprea|UnitedStatesofAmerica0872314059557621996-10-01|1999-09-21Expired[UnitedStatesofAmerica09188929—1998-11-09|Abandoned|UnitedStatesofAmerica0869059258775301996-07-31|1999-03-02|Expired0855246156704251995-11-09|1997-09-23|Expired0887380958952611997-06-12|1999-04-20|Expired
UnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmerica PolymericdielectriclayershavinglowdielectricconstantsandimprovedadhesiontometallinesPre-conditioningpolishingpadsforchemical-mechanicalpolishingPre-conditioningpolishingpadsforchemical-mechanicalpolishingMethodoffabricatinginsulated-gatefield-effecttransistorshavingdifferentgatecapacitancesInsulated-gatefield-effecttransistorshavingdifferentgatecapacitancesFunctionalOBICanalysisFunctionalOBICanalysisEndpointdetectionmethodandapparatuswhichutilizeanendpointpolishinglayerofcatalystmaterialEndpointdetectionmethodandapparatuswhichutilizeanendpointpolishinglayerofcatalystmaterialMethodforformingminimumareastructuresforsub-micronCMOSESDprotectioninintegratedcircuitstructureswithoutextraimplantandmasksteps,andarticlesformedthereby\/OdriverdesignforsimultaneousswitchingnoiseminimizationandESDperformanceenhancementMethodoffabricatingamicroelectronicpackagehavingpolymerESD

protection

Microelectronicdevicewiththinfilmelectrostaticdischargeprotection
structure

MicroelectronicpackagewithpolymerESDprotectionFormationOfGradientDopedProfileRegionBetweenChannelRegionAndHeavilyDopedSource/DrainContactRegionOfMOSDeviceInIntegratedCircuitStructureUsingARe-EntrantGateElectrodeAndAHigherDoseDrainImplantationFormationofgradientdopedprofileregionbetweenchannelregionandheavilydopedsource/draincontactregionofMOSdeviceinintegratedcircuitstructureusingare-entrantgateelectrodeandahigherdosedrain
implantation

ProcessformakingintegratedcircuitstructurecomprisinglocalareainterconnectsformedoversemiconductorsubstratebyselectivedepositiononseedlayerinpatternedtrenchProcessformakingintegratedcircuitstructurecomprisinglocalarea
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ScheduleB(1)(a)—SemicProcessingA0871885258277771996-09-24|1998-10-27ewes|UnitedStatesofAmerica0845454256441431995-05-30[1997-07-01|ExpiredUnitedStatesofAmericaeames|2005-11-23|2010-12-07|Grantedrors|2010-10-27|2011-09-13|GrantedUnitedStatesofAmericascans|2003-04-18|2006-01-03|LapsedUnitedStatesofAmerica11098290hizasie__froos.oaoe|aoosso-lapses|UnitedStatesofAmerica1106338472016332005-02-22|2007-04-10Granted|UnitedStatesofAmerica11158450|d2005-06-21|[Abandoned[UnitedStatesofAmerica 11286558UnitedStatesofAmerica
1291279110418375

11381409|«2006-05-03|==[Abandoned[UnitedStatesofAmerica1097289870672232004-10-25[2006-06-27|Lapsed[UnitedStatesofAmerica1003950868413082001-11-09|2005-01-11Lapsed=|UnitedStatesofAmerica1101646869987162004-12-16|2006-02-14cranee|UnitedStatesofAmerica1032728368671272002-12-19|2005-03-15cranee|UnitedStatesofAmerica160578890}2004-06-10|Abandoned|UnitedStatesofAmerica1075034869696832003-12-31|2005-11-29cranee|UnitedStatesofAmerica1002530467133862001-12-19|2004-03-30cramee|UnitedStatesofAmerica1019577566732002002-07-12|2004-01-06cramee|UnitedStatesofAmerica603844991900-01-01Abandoned|UnitedStatesofAmerica
Methodofmakingabarriermetaltechnologyfortungstenplug

interconnection

BarriermetaltechnologyfortungstenpluginterconnectionUseOfReticleStitchingToProvideDesignFlexibilityUseofreticlestitchingtoprovidedesignflexibilityTechniquesforformingsuperconductivelinesMethodforprotectingasemiconductordevicewithasuperconductive
line

CONFIGURABLEPOWERSEGMENTATIONUSINGANANOTUBE
STRUCTURE

EFFICIENTPOWERMANAGEMENTMETHODININTEGRATEDCIRCUITTHROUGHANANOTUBESTRUCTURElonrecoilimplantationandenhancedcarriermobilityinCMOSdevicelonrecoilimplantationandenhancedcarriermobilityinCMOSdeviceSystemsandmethodsforwaferpolishingSystemsandMethodsForWaferPolishingAdjustableTransmissionPhaseShiftMaskAdjustabletransmissionphaseshiftmaskAdjustabletransmissionphaseshiftmaskDiamondmetal-filledpatternsachievinglowparasiticcoupling
capacitance

Diamondmetal-filledpatternsachievinglowparasiticcoupling
capacitance

VortexPhaseShiftMaskAppliedtoOpticalDirectWriteMasklessVortexPhaseShiftOpticalDirectWriteLithographyMasklessVortexPhaseShiftOpticalDirectWriteLithographyMasklessVortexPhaseShiftOpticalDirectWriteLithographyProcessindependentalignmentmarksProcessindependentalignmentmarksMethodofpreventingresistpoisoningindualdamascenestructuresMethodofpreventingresistpoisoningindualdamascenestructuresMethodofreducingprocessplasmadamageusingopticalspectroscopyImpactofFSpeciesonPlasmaChargeDamageinaRFAher 
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ScheduleB(1)(a)—SemicProcessingA1068050369728402003-10-06|2005-12-06lapsed|UnitedStatesofAmerica0995117865253582001-09-13|2003-02-25cranee|UnitedStatesofAmerica1045907268061622003-06-11|2004-10-19apse|UnitedStatesofAmerica0916406966140971998-09-30|2003-09-02apse|UnitedStatesofAmerica12256677|«2008-10-23|ss[Abandoned[UnitedStatesofAmerica1169402174560612007-03-30|2008-11-25Granted|UnitedStatesofAmerica0988678066494222001-06-21|2003-11-18cranee|UnitedStatesofAmerica0933814362557141999-06-22|2001-07-03cranee|UnitedStatesofAmerica1023435471261982002-09-03|2006-10-24Lapsed[UnitedStatesofAmerica1154286473327752006-10-04|2008-02-19Granted[UnitedStatesofAmerica09156719UnitedStatesofAmerica64954071998-09-1859628831998-06-0873848012007-06-1172534972003-07-02|2007-08-07|GrantedUnitedStatesofAmerica59491121998-05-28|1999-09-07|Granted[UnitedStatesofAmerica60543421999-06-23|2000-04-25|Granted[UnitedStatesofAmerica57733381995-11-21|1998-06-30ciprea|UnitedStatesofAmerica59491281998-03-30|1999-09-07ciprea|UnitedStatesofAmerica64450431994-11-30|2002-09-03cranee|UnitedStatesofAmerica57633141996-03-22|1998-06-09|Expired[UnitedStatesofAmerica 2002-12-17|Granted090935571999-10-05|ExpiredUnitedStatesofAmerica118115192008-06-10|GrantedUnitedStatesofAmerica
10614307090859130933930608562235090507110834752708620964

 MethodofreducingprocessplasmadamageusingopticalspectroscopyMOSTransistorAndMethodOfManufactureSemiconductorDeviceFreeOfLDDRegionsHigh-KDielectricGateMaterialUniquelyFormedHigh-KdielectricgatematerialuniquelyformedIntegratedCircuitCapacitorAndAssociatedFabricationMethodsCapacitorHavingTheLowerElectrodeForPreventingUndesiredDefectsAtTheSurfaceOfTheMetalPlugMethodforcomposingadielectriclayerwithinaninterconnectstructureofamultilayersemiconductordeviceMethodforcomposingadielectriclayerwithinaninterconnectstructureofamultilayersemiconductordeviceMethodToReduceBoronPenetrationInSiGeBipolarDeviceMethodToReduceBoronPenetrationInSiGeBipolarDeviceIntegratedCircuitHavingAMicromagneticDeviceAndMethodOfManufactureThereforAnIntegratedCircuitHavingAMicromagneticDeviceAndMethodOfManufactureThereforProtrudingSpacersForSelf-AlignedContactsProtrudingSpacersForSelf-AlignedContactsMethodOfMakingAnArticleComprisingAnOxideLayerOnAGaAs-BasedSemiconductorBodyArticleComprisingAnOxideLayerOnAGaAs-BasedSemiconductorBody,AndMethodOfMakingTheArticleIntegratedcircuitwithinductorhavinghorizontalmagneticfluxlinesIntegratedcircuitwithinductorhavinghorizontalmagneticfluxlinesIntegratedCircuitswithTub-TiesMethodOfMakingIntegratedCircuitsWithTub-TiesBipolarTransistorWithMOS-ControlledProtectionForReverse-BiasedEmitter-BaseJunctionBipolarTransistorWithMOS\(miControlledProtectionForReverse\(miBiasedEmitter\(miBaseJunctionProcessforFormingIsolationRegionsinAnIntegratedCircuitandStructureFormedThereby
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ScheduleB(1)(a)—SemicProcessingA0877700858306191997-01-07|1998-11-03Expired=|UnedStatesofAmerica0807931061596651993-06-17|2000-12-12cramee|UnitedStatesofAmerica1044253368641522003-05-20|2005-03-08Granted[UnitedStatesofAmerica1093160571896282004-08-31|2007-03-13Granted[UnitedStatesofAmerica0994340365215202001-08-30|2003-02-18cranee|UnitedStatesofAmerica1032125067071142002-12-16|2004-03-16Granted[UnitedStatesofAmerica0916240762115551998-09-29{2001-04-03rantedUnitedStatesofAmerica0959110865148242000-06-09|2003-02-04craneslunesStatesofAmerica0965468966136512000-09-05|2003-09-02Lapsed[UnitedStatesofAmerica1038303168313482003-03-06|2004-12-14Lapsed[UnitedStatesofAmerica1094244473815022004-09-16|2008-06-03aUnitedStatesofAmerica1026585668669702002-10-07|2005-03-15aUnitedStatesofAmerica1070216568309432003-11-04|2004-12-14Lapsed[UnitedStatesofAmerica1019457866740922002-07-12[2004-01-06|Lapsed[UnitedStatesofAmericasssars__frooa-0607|2003-04-29|GrantedUnitedStatesofAmerica64399812000-12-28|2002-08-27cranes|UnitedStatesofAmericascam|2003-06-26|2004-12-14lapsed|UnitedStatesofAmericascacas_—_froon.osar|2003-10-07cranes|UnitedStatesofAmericasoars——_faoox-ona|2003-01-07cranes|UnitedStatesofAmericacaaras——_aoooanan|2002-01-29cranes|UnitedStatesofAmericaroan0se——_froos.oaas|2007-07-10cranes|UnitedStatesofAmericacanefroor-osan|2009-12-15lapsed|UnitedStatesofAmerica
1016490909750639106073531014053609960765094695791081925311809686

 ProcessesUsingPhotosensitiveMaterialsIncludingANitroBenzylEsterPhotoacidGeneratorFabricationoftrencheswithmultipledepthsonthesamesubstrateFabricationoftrencheswithmultipledepthsonthesamesubstrateSemiconductorwaferarrangementandmethodofprocessingasemiconductorwaferSemiconductorwaferarrangementofasemiconductorwaferSemiconductordevicewithapairoftransistorshavingdualworkfunction
gateelectrodes

Semiconductordevicewithapairoftransistorshavingdualworkfunction
gateelectrodesIntegratedcircuitisolationsystemIntegratedcircuitisolationsystemApparatusandmethodtoimprovetheresolutionofphotolithographysystemsbyimprovingthetemperaturestabilityofthereticleApparatusandmethodtoimprovetheresolutionofphotolithographysystemsbyimprovingthetemperaturestabilityofthereticleThinfilmCMOScalibrationstandardhavingprotectivecoverlayerThinfilmCMOScalibrationstandardhavingprotectivecoverlayerArrangementandmethodforpolishingasurfaceofasemiconductor

wafer

Arrangementandmethodforpolishingasurfaceofasemiconductor
wafer

MethodandapparatusforremovingwatervaporasabyproductofchemicalreactioninawaferprocessingchamberMethodandapparatusforremovingwatervaporasabyproductofchemicalreactioninawaferprocessingchamberIndiumfieldimplantforpunchthroughprotectioninsemiconductor
devices

MethodoffabricatinganindiumfieldimplantforpunchthroughprotectioninsemiconductordevicesStructureAndFabricationMethodForCapacitorsIntegratibleWithVerticalReplacementGateTransistors
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ScheduleB(1)(a)—SemicProcessingA1231960377004322009-01-09|2010-04-20Lapsed=|UnedStatesofAmerica1180987374916102007-06-01[2009-02-17|Granted[UnitedStatesofAmerica1261073379110062009-11-02|2011-03-22cranes|UnitedStatesofAmerica1064914068218512003-08-27|2004-11-23cranes|UnitedStatesofAmerica1016420266359242002-06-06|2003-10-21Granted[UnitedStatesofAmerica1002859466244982001-12-20|2003-09-23cranee|UnitedStatesofAmerica0955262764950192000-04-19|2002-12-17cramee|UnitedStatesofAmerica0993428369268412001-08-21|2005-08-09Lapsed[UnitedStatesofAmerica0931238665005211999-05-14|2002-12-31Granted[UnitedStatesofAmerica2002-11-27poAbandoned|UnitedStatesofAmerica
10306565

1087618372236772004-06-24|2007-05-29|GrantedUnitedStatesofAmerica
10814682

2001-10-24|2004-05-18|GrantedUnitedStatesofAmerica2004-03-31|2005-02-15|GrantedUnitedStatesofAmerica
100038736737339

2004-03-31poAbandoned|UnitedStatesofAmerica
108146806855991

2000-06-28Abandoned|UnitedStatesofAmerica2004-05-18|2006-07-25|LapsedUnitedStatesofAmerica62460951998-09-03[2001-06-12[Expired[UnitedStatesofAmerica59407361997-03-11[1999-08-17[Expired[UnitedStatesofAmerica60604061998-05-282000-05-09|Granted|UnitedStatesofAmerica65902412000-03-07|2003-07-08|Lapsed|UnitedStatesofAmerica78002262007-06-22|2010-09-21|Lapsed|UnitedStatesofAmerica
09605931108477890914641808814670090862520951990911821396

7081419

 MethodofFabricatingaVerticalTransistorandCapacitorFabricationMethod

AnIntegratibleVerticalReplacementGate(VRG)-typePoly-Nitride-Poly(PNP)OrMetal-Nitride-poly(MNP)CapacitorStructureAndFabricationMethodForCapacitorsIntegratibleWithVerticalReplacementGateTransistorsBarrierForCopperMetallizationBarrierForCopperMetallizationDeviceAndMethodForProtectingElectronicComponentDeviceAndMethodForProtectingElectronicComponentMethodOfMakingUltraThinBodyVerticalReplacementGateMosfetUltraThinBodyVerticalReplacementGateMosfetMicromagneticDeviceHavingAlloyOfCombalt,PhosphorusandIronDeviceComprisingMicromagneticComponentsForPowerApplicationsAndProcessForFormingDeviceSteppedEtalonSteppedEtalon

AProcessForFabricatingASemiconductorDeviceHavingAGATEDielectricLayerWithAHighDielectricConstantProcessForFabricatingASemiconductorDeviceHavingAnInsulatingLayerFormedOverASemiconductorSubstrateSemiconductorDeviceHavingADopedLatticeMatchingLayerAndAMethodOfManufactureThereforSemiconductorDeviceHavingADopedLatticeMatchingLayerAndAMethodOfManufactureThereforSemiconductorDeviceHavingADopedLatticeMatchingLayerAndAMethodOfManufactureThereforANovelGateDielectricStructureForReducingBoronPenetrationAnd
CurrentLeakage

GateDielectricStructureForReducingBoronPenetrationAndCurrent
Leakage

SystemAndMethodForFormingAThinGateOxideLayerMethodForFormingAHighQualityUltrathinGateOxideLayerMOSTransistorsWithImprovedGateDielectrics
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ScheduleB(1)(a)—SemicProcessingA1024544772503562002-09-17}2007-07-31Granted=[UnedStatesofAmerica1182780776326902007-07-13|2009-12-15apse|UnitedStatesofAmerica1067557272617452003-09-30|2007-08-28cramee|UnitedStatesofAmerica1097871676421882004-11-01|2010-01-05Lapsed[UnitedStatesofAmerica0991103569091502001-07-23|2005-06-21Granted[UnitedStatesofAmerica0815026154678831993-11-27|1995-11-21ciprea|UnitedStatesofAmerica08463816757374961995-06-06|1998-04-07ciprea|UnitedStatesofAmerica0844612256538941995-05-19|1997-08-05ciprea|UnitedStatesofAmerica0884814160547221997-04-28|2000-04-25Expired[UnitedStatesofAmerica0857219656252001995-12-14|1997-04-29ewes|UnitedStatesofAmerica1138515672824612006-03-21|2007-10-16Granted[UnitedStatesofAmerica1065505070534052003-09-04[2006-05-30|Lapsed[UnitedStatesofAmerica0948866266386632000-01-20|2003-10-28Granted[UnitedStatesofAmerica0933570761976411999-06-18|2001-03-06|Granted[UnitedStatesofAmerica0914327460279751998-08-28|2000-02-22Granted[UnitedStatesofAmerica1022693068698152002-08-22|2005-03-22cranee|UnitedStatesofAmerica1096790070150562004-10-18|2006-03-21apse|UnitedStatesofAmerica
0875385909197833

59766231996-12-03|1999-11-02|Expired[UnitedStatesofAmerica61105431998-11-23|2000-08-29|Expired[UnitedStatesofAmericacasooea__laoon0s-r0[po02.08-20GrantedUnitedStatesofAmericacosrasa_-_-(useeoe-2e[poor-s0.00lerantea|UnitedStatesofAmericasoseoso_—-—tusseos-20|xs00-2.07lewpes|UnitedStatesofAmericaseraes7__fuser02.07[1990-02-09lewpes|UnitedStatesofAmericaseaasze_—_—fusoroz-aafxsse-s2.01lempes|UnitedStatesofAmerica
0956826509143037090831680881373208803703

 MethodForFormingMetalSilicideRegionsInAnIntegratedCircuReal-TimeGateEtchCriticalDimensionControlByOxygenMonitoringReal-TimeGateEtchCriticalDimensionControlByOxygenMonitoringMixedSignalIntegratedCircuitWithImprovedIsolationMixedSignalIntegratedCircuitWithImprovedIsolationActiveNeuralNetworkControlOfWaferAttributesInAPlasmaEtch
Process

ActiveNeuralNetworkControlOfWaferAttributesInAPlasmaEtch
Process

ActiveNeuralNetworkDeterminationOfEndpointInAPlasmaEtch
Process

CurrentDriveofTFTsinHigh\{miSpeedSRAMsComplementaryDevicesUsingThinFilmTransistorsWithImproved
CurrentDrive

Phase-ShiftingMaskAndSemiconductorDevicePhase-ShiftingMaskAndSemiconductorDevicePhase-ShiftingMaskAndSemiconductorDeviceProcessForFabricatingVerticalTransistorsProcessForFabricatingVerticalTransistorsElectro-MechanicalDeviceHavingAChargeDissipationLayerAndMethodOfManufactureThereforElectro-MechanicalDeviceHavingAChargeDissipationLayerAndAMethodOfManufactureThereforProcessForMakingCompositeFilmsProcessForMakingCompoundFilmsProcessForSemiconductorDeviceFabricationHavingCopper
Interconnects

ProcessForSemiconductorDeviceFabricationHavingCopper
Interconnects

Energy-SensitiveResistMaterialAndAProcessForDeviceFabricationUsingAnEnergy-SensitiveResistMaterialEnergy-SensitiveResistMaterialAndAProcessForDeviceFabricationUsingAnEnergy-SensitiveResistMaterialEnergy-SensitiveResistMaterialAndAProcessForDeviceFabricationUsingAnEnergy-SensitiveResistMaterial
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YystructuresforviasandcontactholesinintegratedCorrosionsensitivitystructuresforviasandcontactholesinintegrated
circuits

LowthresholdvoltageMOStransistorandmethodofmanufactureLowthresholdvoltageMOStransistorandmethodofmanufactureMethodofsinglestepdamasceneprocessfordepositionandglobal
planarization

Methodofsinglestepdamasceneprocessfordepositionandglobal
planarization

Highaspectratio,metal-to-metal,linearcapacitorforanintegratedcircuitMethodofformingandelectricallyconnectingaverticalinterdigitatedmetal-insulator-metalcapacitorextendingbetweeninterconnectlayersin
anintegratedcircuit

Verticalinterdigitatedmetal-insulator-metalcapacitorforanintegrated
circuit

MethodofelectricallyconnectingandisolatingcomponentswithverticalelementsextendingbetweeninterconnectlayersinanintegratedcircuitEncapsulated-metalvertical-interdigitatedcapacitoranddamascenemethodofmanufacturingsameCapacitorhavingatantalumlowerelectrodeandmethodofformingthe
same

Capacitorhavingatantalumlowerelectrodeandmethodofformingthe
same

lonbeamdualdamasceneprocesslonBeamDoubleDamasceneProcessSubsonictosupersonicandultrasonicconditioningofapolishingpadinachemicalmechanicalpolishingapparatusSubsonictosupersonicandultrasonicconditioningofapolishingpadinachemicalmechanicalpolishingapparatusOff-AxisPupilApertureAndMethodForMakingTheSameOff-axispupilapertureandmethodformakingthesameMethodofforminganalogcapacitordualdamasceneprocessAnalogcapacitorindualdamasceneprocess
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UnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmerica 31

ThinFilmTransistorsProcessForFabricatingVerticalTransistorsGaAs-BasedMOSFET,AndMethodOfMakingSameSemiconductorDeviceHavingAluminumContactsOrViasAndMethodOfManufactureThereforElectronicApparatusPlanarizationsystem

ArticleComprisingARelativelyTemperature-InsensitiveTa-OxideBased
CapacitiveElement
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PlasmaCleaningProcessforOpeningsFormedinOneorMoreLowDielectricConstantInsulationLayersOverCopperMetallizationInIntegratedCircuitStructuresGuardringstocompensateforsideloberinginginattenuatedphaseshift
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UnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmerica 33

Utilitywaferforchemical-mechanicalplanarizationWaferholderforbacksideviewing,frontsideprobingonautomatedwaferprobestations

MethodofformingahighelectromigrationresistantmetallizationsystemProcesstoprovideenhancedresistancetocrackingandtofurtherreducethedielectricconstantofalowdielectricconstantdielectricfilmofanintegratedcircuitstructurebyimplantationwithhydrogenions
Page 125 of 433



Page 126 of 433

ScheduleB(1)(b)—SemicProcessingB
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9412473813640812005-07-21}2012-05-11|GrantedTaiwanBurninCapabilityforReliabilityTesting0972563165560212000-11-292003-04-29|GrantedUnitedStatesofAmerica|Devicefrequencymeasurementsystem003000437|sf2000-01-06|=——————s«Application[EuropeanPatentDamasceneCapacitorsForIntegratedCircuits
Tungstenlocalinterconnectforsiliconintegratedcircuitstructures,and
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601289371999-04-13ExpirediiAMethodForMatchingThinFilmThicknessMeasurementToolsFieldEmittingDeviceComprisingMetalizedNanostructuresAndMethod
601445471999-07-15ExpiredUnitedStatesofAmerica|ForMakingTheSame60143691|t~<‘t~sSCSSCédS9299-07-14POExpiredBuriedInGlassSiliconTantalumIntegratedCircuit(BIGSTIC)AnInductorOrLowLossInterconnectAndAMethodOfManufacturingmm|owmmlbeaUnitedStatesofAmerica|AnInductorOrLowLossInterconnectInAnIntegratedCircuitAPlasmaNitrideProcessSuitableForGateDielectricApplicationIn
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0920584063127661998-12-04|2001-11-06|GrantedUnitedStatesofAmerica[FabricatingArticle0921148163360861998-12-14|2002-01-01|GrantedUnitedStatesofAmerica|MethodAndSystemForAnalyzingWaferProcessingOrderPMOSDeviceHavingALayeredSiliconGateForImprovedSilicide601161221999-01-15ExpiredUnitedStatesofAmerica|IntegrityAndEnhancedBoronPenetrationResistance36

2005-03-02|2008-03-11|Granted1999-07-30|2001-06-19|Granted

UnitedStatesofAmerica|IntegratedCircuitCapacitorIncludingTaperedPlug 
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ScheduleB(1)(b)—SemicProcessingB
600432351997-04-11E1069632071901852003-10-292007-03-13|Granted0948146364034152000-01-11|2002-06-11heeUnitedStatesofAmerica60756056P|2006-01-04ened|UnitedStatesofAmerica0970463564202772000-11-01|2002-07-16crane_|UnitedStatesofAmericagoosass|_———~iiaeseor-o7|__|ewpired603123892001-08-15|———_——«iExpired|12618936exssso1——__(aooserna6.2012-02-21|GrantedUnitedStatesofAmerica2015105007177|Lconosaz|lapoteatin

2007800530078

0936376962075101999-07-29|2001-03-27crane_|UnitedStatesofAmerica0929242262715961999-04-15|2001-08-07|Granted1095083971831812004-09-27|2007-02-27|Granted2020

UnitedStatesofAmericaUnitedStatesofAmerica
2001-09-28|2006-07-04|Lapsed0946628563033971999-12-17|2001-10-16|Granted 099670947071563 09897517668024301-06-2904-01-20|Granted 37 asondones[eningine

AProcessForFormingPatternedDielectricOxideMethodologytomeasuremanymoretransistorsonthesametestareaProcessForFormingPatternedDielectricOxideFilmsCompound,HighK,GateAndCapacitorInsulatorLayerMaskAndImplantSavingsForDualVoltageCMOSTechnologiesMethodOfElectricalProbingASemiconductorDeviceHavingAMetalBarrierLayerForADielectricMaterialHavingAHighDielectricConstantAndAMethodOfManufactureThereofFormationOfAnIntegratedCircuitStructureWithReducedDishingIn
Meta

Processforinhibitingcrackformationinlowdielectricconstantdielectric ationLevelsfilmsofintegratedcircuitstructureFully\(milsolatedThin\(miFilmTrenchCapacitorMultiplePurposeReticleLayoutForSelectivelyPrintingMethodForSeparatingASemiconductorWaferIntoIndividualSemiconductorDiesUsingAnImplantedInpurityMethodAndApparatusForManufacturingMultipleCircuitPatternsUsingAMultipleProjectMaskMethodOfCoilPreparationForlonizedMetalPlasmaProcessAndMethodOfManufacturingIntegratedCircuitsMethodAndSystemForEliminatingExtrusionsInSemiconductorViasMethodForSeparatingASemiconductorWaferIntoIndividualSemiconductorDiesUsingAnImplantedImpurityMethodForSeparatingASemiconductorWaferIntoIndividualSemiconductorDiesUsingAnImplantedImpurityHighSpeedLowVoltageSemiconductorDevicesAndMethodOf
Fabrication

MethodForMakingAnIntegratedCircuitIncludingHighAndLowVoltage
Transistors

DamasceneCapacitorsForIntegratedCircuitsDynamicedgebeadremovalShallowjunctionformationABarrierLayerForInterconnectStructuresOfASemiconductorWaferAndMethodForDepositingTheBarrierLayerMethodForBenchmarkingThinFilmMeasurementTools
Page 129 of 433



Page 130 of 433

ScheduleB(1)(b)—SemicProcessingB
09383868263202441999-09-02|2001-11-20|Granted0951796562944682000-03-03]2001-09-25|Granted0933989463039401999-06-25|2001-10-16|Grantedsono1999-10-12coassoa|1999-06-25casos1999-07-30cosas|2002-09-30sccscs2003-09-30-09364208cuss1999-07-30poox01.00Granted1069750770844082003-10-29|2006-08-01enced|UnitedStatesofAmerica0896368760081231997-11-04|1999-12-28crane_|UnitedStatesofAmerica1003602067739942001-12-26|2004-08-10|GrantedUnitedStatesofAmerica0893613259127971997-09-24|1999-06-15cipnee|UnitedStatesofAmerica1012137068995962002-04-12|2005-05-31apsed|UnitedStatesofAmerica1062728969585412003-07-25|2005-10-25|Lapsed0951573065998372000-02-29|2003-07-29cranes_|UnitedStatesofAmerica0938439563687531999-08-27|2002-04-09|GrantedUnitedStatesofAmerica0922041761100121998-12-24|2000-08-29|Granted

UnitedStatesofAmerica
094164912001-11-06|GrantedUnitedStatesofAmerica

UnitedStatesofAmerica
2001-05-22|Granted

09340224

09364858UnitedStatesofAmerica2002-08-27|Granted2006-02-28|Granted2009-07-28|Granted 10260727UnitedStatesofAmerica10675258UnitedStatesofAmerica10614776UnitedStatesofAmerica
UnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmericaUnitedStatesofAmerica 38

IntegratedCircuitDeviceHavingDualDamasceneCapacitorMethodOfChemicalVaporDepositingTungstenFilmsChargeInjectionTransistorUsingHigh-KDielectricsBarrierLayerPMOSDeviceHavingALayeredSiliconGateForImprovedSilicideIntegrityAndEnhancedBoronPenetrationResistanceMethodsOfFabricatingAnIntegratedCircuitDeviceWithComposite
OxideDielectric

IntegratedCircuitIncludingPassivatedCopperInterconnectionLinesAndAssociatedManufacturingMethodsMethodToAvoidCopperContaminationOfAViaOrDualDamascene
Structure

AluminumPadPowerBusAndSignalRoutingForIntegratedCircuitDevicesUtilizingCopperTechnologyInterconnectStructuresProcessforplanarizinguppersurfaceofdamascenewiringstructureforintegratedcircuitstructuresMethodForMakingIntegratedCircuitCapacitorIncludingAnchoredPlugProcessyieldlearningWaferedgeinspectiondatagatheringArticleComprisingAVariableInductorStandardizedTestBoardForTestingCustomChipsArchitectureForCircuitConnectionOfAVerticalTransistorProcessForFabricatingBipolarAndBICMOSDevicesVaporizationandionizationofmetalsforuseinsemiconductor
processing

MethodForUsingAHardmaskToFormAnOpeningInASemiconductor
Substrate

CMOSVerticalReplacementGate(VRG)TransistorsDielectricMaterialsOfAmorphousCompositionsAndDevicesEmploying
Same

ChemicalMechanicalPolishingOfDualOrientationPolycrystalline
Materials

LowgateresistancelayoutprocedureforRFtransistordevicesChemicalMechanicalPolishingCompositionAndMethodOfPolishingMetalLayersUsingSameMaskRepair

Chemical-MechanicalPolishingApparatusAndMethod
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ScheduleB(1)(b)—SemicProcessingB1092065670879592004-08-18|2006-08-08apsed|UnitedStatesofAmerica0880478259030371997-02-24|1999-05-11|ExpiredUnitedStatesofAmerica0938606563653271999-08-30|2002-04-02cromea|UnitedStatesofAmerica0938445962256391999-08-27|2001-05-01crane_|UnitedStatesofAmerica0903407959553811998-03-03|1999-09-21|Granted1062861479688592003-07-282011-06-28|Granted0933908560718081999-06-23|2000-06-06|GrantedUnitedStatesofAmerica1095347871767812004-09-29|2007-02-13cranes_|UnitedStatesofAmerica1067900469822062003-10-02|2006-01-03|Granted0945107862060541999-11-30|2001-03-27|Granted
UnitedStatesofAmericaUnitedStatesofAmerica

0917450363636061998-10-16|2002-04-02cranes_|UnitedStatesofAmerica1062898669861122003-07-28|2006-01-10|Lapsed0894641359899841997-10-07|1999-11-23cipree|UnitedStatesofAmerica
UnitedStatesofAmerica

0965060664586692000-08-30|2002-10-01|Granted0834670655347211994-11-30|1996-07-09|Expired0832394555414021994-10-17|1996-07-30cipree|UnitedStatesofAmerica0965329568387172000-08-31|2005-01-04cronted|UnitedStatesofAmerica0829947055043851994-08-31|1996-04-02|Expired0856067157448401995-11-20|1998-04-28cipree|UnitedStatesofAmerica0898749160429951997-12-09|2000-03-28cranes_|UnitedStatesofAmerica0895177959362591997-10-16|1999-08-10|ExpiredUnitedStatesofAmerica0960451968335572000-06-27|2004-12-21enced|UnitedStatesofAmerica0858641258916051996-01-16|1999-04-06cipree|UnitedStatesofAmerica0961768763844522000-07-17|2002-05-07cronted|UnitedStatesofAmerica0925050067206041999-02-16|2004-04-13|Granted 39

Metal-Oxide-SemiconductorDeviceHavingAnEnhancedShielding
Structure

GaAs-BasedMOSFET,AndMethodOfMakingSameAProcessForManufacturingAnIntegratedCircuitIncludingADual-DamasceneStructureAndAnIntegratedCircuitMethodOfMonitoringAPatternedTransferProcessUsingLineWidth
MetrologyIntegratedCircuitFabricationWaferedgedefectinspectionusingcapturedimageanalysisMethodOfPassivatingCopperInterconnectsInASemiconductorStructureAndMethodForAdjustingIntegratedCircuitResistorValueMechanismforimprovingthestructuralintegrityoflow-kfilmsAutomaticCompoundShakingMachineProcessForFormingIntegratedStructuresUsingThreeDimensionalPrintingTechniquesMethodofmappinglogicfailuresinanintegratedcircuitdieMethodofUsingAGetterLayerToImproveMetalToMetalContactResistanceAtLowRadioFrequencyPowerMethodofManufacturingAnIntegratedCircuitArea-EfficientLayoutForHighVoltageLateralDevicesImagingActivePixelDeviceHavingANon-DestructiveRead-OutGateStackedStructureForParallelCapacitorsAndMethodOfFabricationSpaced-GateEmissionDeviceAndMethodForMakingSameElectrostaticProtectionDevicesForProtectingSemiconductorIntegrated

Circuitry

LithographicProcessForDeviceFabricationUsingAMultilayerMaskWhichHasBeenPreviouslyInspectedThinFilmTransistorAndOrganicSemiconductorMaterialThereforIntegratedCircuitAndAMethodOfManufacturingAnIntegratedCircuitReductionInDamageToOpticalElementsUsedInOpticalLithographyForDeviceFabricationElectrostaticDischargeProtectionDeviceWithMonolithicallyFormedResistor-CapacitorPortion
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ScheduleB(1)(b)—SemicProcessingB
1067526370783372003-09-30|2006-07-18|Lapsed0869283658638431996-07-31|1999-01-26|Expired0944834962456921999-11-23|2001-06-12|Granted0933774164485691999-06-22|2002-09-10cromea|UnitedStatesofAmerica0872412858438271996-09-30|1998-12-01|Expired0900939961976991998-01-20|2001-03-06|Granted

08627560

UnitedStatesofAmericaUnitedStatesofAmerica

57286251996-04-0463130251999-08-3068309421999-04-06

1998-03-17|ExpiredUnitedStatesofAmericacrane_|UnitedStatesofAmericacromea|UnitedStatesofAmericascratss1999-08-23crane_|UnitedStatesofAmerica09413742casero1999-10-06|2002-10-01cromea|UnitedStatesofAmerica0943022661805181999-10-29|2001-01-30|GrantedUnitedStatesofAmerica0954061865738182000-03-31|2003-06-03|Granted0945105464831441999-11-30|2002-11-19cronted|UnitedStatesofAmerica0873517057543921996-10-22|1998-05-19cipnee|UnitedStatesofAmerica0836619255590521994-12-29|1996-09-24|Expired0856676656209091995-12-04|1997-04-15cipnee|UnitedStatesofAmerica0859554357801751996-02-02|1998-07-14cipnee|UnitedStatesofAmerica0832644955210311994-10-20|1996-05-28|ExpiredUnitedStatesofAmerica0885656163169501997-05-15|2001-11-13|Expired0829970155100071994-08-31|1996-04-23|Expired 093851652001-11-06092869292004-12-14093790552004-01-06
UnitedStatesofAmericaUnitedStatesofAmerica 40

SelectiveIsotropicEtchForWaferHolderForThermalProcessingApparatusMethodToSelectivelyHeatSemiconductorWafersBondedArticleHavingImprovedCrystallineStructureAndWorkFunctionUniformityAndMethodForMakingTheSameMethodOfReducingDielectricDamageFromPlasmaEtchChargingInsituDryCleaningProcessForPolyGateEtchProcessForDeviceFabricationInWhichAThinLayerOfCobaltSilicideIs
Formed

AProcessForManufacturingAnIntegratedCircuitIncludingADual-DamasceneStructureAndAnIntegratedCircuitMethodForProcessingSiliconWorkpiecesUsingHybridOpticalThermometerSystemDeuteriumPassivatedSemiconductorDeviceHavingEnhancedImmunityToHotCarrierEffectsCMPSlurryForPolishingSemiconductorWafersAndRelatedMethodsMethodForFormingViasinaLowDielectricConstantMaterialPlanarMagneticFrameInductorsHavingOpenCoresSemiconductorDeviceHavingSelf-AlignedContactAndLandingPADStructureAndMethodOfFormingSameArticleComprisingARelativelyTemperature-InsensitiveTa-OxideBased
CapacitiveElementIntegratedCircuitwithInterlevelDielectricMethodofDepositingThinPassivatingFilmonMicrominiatureSemiconductorDevicesNanoscaleConductiveConnectorsAndMethodForMakingSameArticleComprisingABipolarTransistorWithFloatingBaseArticleComprisingAMultiportVariableCapacitorWaferProcessingUsingThermalNitrideEtchMaskMethodofFabricatingGateStackHavingaReducedHeightSelf-AlignedContactWindowPolycideGateStructureWithIntermediateBarrierArticlesComprisingMagneticallySoftThinFilmsAndMethodsForMakingSuchArticlesPatternDelineatingApparatusForUseInTheEUVSpectrumMethodAndApparatusForImagingSemiconductorDevices
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ScheduleB(1)(b)—SemicProcessingB
0908099260515001998-05-19|2000-04-18|Granted0875460757286071996-11-20|1998-03-17|Expired0856528656887041995-11-30|1997-11-18|Expired0853831856584851995-10-03|1997-08-19cxpred|UnitedStatesofAmerica0839190556561821995-02-21|1997-08-12ooUnitedStatesofAmerica0950322563421342000-02-11|2002-01-29crane_|UnitedStatesofAmerica0945052561367021999-11-29|2000-10-24|GrantedUnitedStatesofAmerica0951339064066092000-02-25|2002-06-18|Granted

UnitedStatesofAmerica

0956767566031192000-05-09|2003-08-05|Granted0955105063994132000-04-182002-06-04|Granted0943292663583591999-11-03|2002-03-19cronted|UnitedStatesofAmerica
UnitedStatesofAmericaUnitedStatesofAmerica

0999611868153422001-11-27|2004-11-09crane_|89112402NI-1983192000-09-20|2004-03-21|Lapsed|89108620NI-2033262000-07-15|2004-06-11|Lapsed|91119023NI-1859282002-08-22|2004-01-14|Lapsed=[Taiwan===——sICMOSVerticalReplacementGate(VRG)Transistors MethodOfMakingAP-ChannelBipolarTransistorIntegratedCircuitFabricationPyrochloreBasedOxidesWithHighDielectricConstantandLowTemperatureCoefficientAProcessForFabricatingADeviceInWhichTheProcessIsControlledByNear-FieldImagingLatentFeaturesIntroducedIntoEnergySensitive
ResistMaterialsProcessForDryLithographicEtchingMethodOfMakingIn-ContainingIII/VSemiconductorDevicesMethodofIntegratedCircuitFabricationAcousticAnalysisOfGasMixturesInductorforHighFrequencyCircuitsIntegratedCircuitwithGateConductorDefinedResistorMethodForProducingPiezoelectricFilmsWithRotatingMagnetron

SputteringSystemThinFilmTransistorsAMethodOfFabricatingAnIntegratedCircuitCalibrationMethodForQuantitativeElementalAnalysisSelfAlignbedGatedSchottkyDiodeGuardRingStructuresApparatusforDetectingPlasmaEtchEndpointInSemiconductorFabricationAndAssociatedMethodDeviceComprisingBipolarSemi-ConductingFilmMethodForMakingASemiconductorDevicePolishingCarrierHeadLithographicMethodUtilizingAPhase-ShiftingMaskLowresistancemetalinterconnectlinesandaprocessforfabricatingAnInductorOrLowLossInterconnectAndAMethodOfManufacturing88119230NI-1867012000-02-182003-09-01|GrantedTaiwanAnInductorOrLowLossInterconnectInAnIntegratedCircuit39109253———s{NI-172855.Ss{2000-05-15]2003-03-01|Lapsed=[Taiwan===———s|ChargeInjectionTransistorUsingHigh-KDielectricsBarrierLayer139109252,{NI-145230.={2000-05-15|2001-12-01|Granted[Taiwan ==——_—_=AGateStackStructureForIntegratedCircuitFabrication5100250|wrassioa2000-010[2002-05-11Jlopsed[Tawan___DarstcaneCapacitorsForinteratedGreatss8i02535|wraseaea[1559-00-26[2003-08-11Jlopsea[Tawwan teeratedGreaFabriestion
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ScheduleB(1)(b)—SemicProcessingB1142749479822862006-06-29|2011-07-19crane_|UnitedStatesofAmerica|MethodToImproveMetalDefectsInSemiconductorDeviceFabrication1069193868703862003-10-23|2005-03-22|LapsedUnitedStatesofAmerica|Methodandapparatusformeasuringsheetresistance88119226NI-1325771999-11-30|2001-05-28|Granted[Taiwan==‘SimplifiedHighQInductorSubstrate
AChemicalMechancialPolisherIncludingAPadConditionerAndA

MethodOf

ManufacturingAnIntegratedCircuitUsingTheChemicalMechanical
0947783365174162000-01-05}2003-02-11|GrantedUnitedStatesofAmerica[Polisher9012153612607342001-08-29|2006-08-21LapsedTaiwanArchitectureForCircuitConnectionOfAVerticalTransistorABarrierLayerForInterconnectStructuresOfASemiconductorWaferBondedArticleHavingImprovedCrystallineStructureAndWorkFunctionProcessForManufacturingAnIntegratedCircuitIncludingADual-91121020NI-1890192002-09-13|2004-02-16Lapsed=TaiwanAMulti-LayerInductorFormedInASemicondutorSubstrateAProcessForManufacturingAnIntegratedCircuitIncludingADual-AProcessForManufacturingAnIntegratedCircuitIncludingADual-88119654NI-1477211999-11-10|2002-01-01|Granted|Taiwan===————s|Chemical-MechanicalPolishingApparatusAndMethod0950576263838582000-02-16|2002-05-07|GrantedUnitedStatesofAmerica|InterdigitatedCapacitorStructureForUseInAnIntegratedCircuitASpiralInductorFormedInASemiconductorSubstrateAndAMethod

09311921714121192004-06-29|2013-10-11|LapsedTaiwanForFormingTheInductor87111331{NI-111955.———Ss«[1998-07-13|2000-02-21|Lapsed—_[TaiwanProcessForDeviceFabricationgsri0as3weazanis]1999.06-22poos-04-20[ranted[TawanThinFnTransistorsa7i2i335|N-tsisie9062-212001-09-08[lapsed—[TanwannatDryCleaningProcessForPolyGateEcha7iia709|-tie398|199609-25[e00008-01[Lapsed[Taiwan|ethodOfMechelPosing187105344.{NI-106777,———s«{1998-04-09|1999-09-11|Lapsed=[Taiwan==———————s|MethodAndApparatusForImagingSemiconductorDevices109631755.=:[6657281~=—————s«{2000-08-03}2003-12-02|LapsedUnitedStatesofAmerica|BipolarTranistorHavingALowKMaterialInTheEmitterRegionArticlesComprisingMagneticallySoftThinFilmsAndMethodsFor
86100615NI-1043411997-01-21|1999-11-02]|ExpiredTaiwanMakingSuchArticles

VerticalReplacementGate(VRG)MOSFETWithAConductiveLayer0952875365186222000-03-20}2003-02-11|GrantedUnitedStatesofAmerica|AdjacentASource/DrainRegionAndMethodOfManufactureTherefor90100857NI-1513722001-01-15|2002-06-21|Lapsed=[Taiwan=—————S—SsACapacitorForIntegrationWithCopperDamasceneProcesses89103722NI-1465662000-05-24|2002-04-08|Granted[Taiwan=——_—_—[FabricatingHigh-QRFComponent
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ScheduleB(1)(b)—SemicProcessingB0941374164368301999-10-06|2002-08-20crane_|UnitedStatesofAmerica
CMPSystemForPolishingSemiconductorWafersAndRelatedMethod90118908NI-1699192001-08-02|2002-11-21Granted=fTaiwanBipolarTranistorHavingALowKMaterialInTheEmitterRegionjosseassi_|asaea10[1999-08-272003-07-01|ranted1020000035106|734757_ ~—~—«[2000-06-24|2007-06-27[Granted|Korea,Republicof(KR)rooro002872[76632001-01-18|2007-01-25[lapsed_|Korea,Republicof(KR1020000019775|614781_=~—~—*[2000-04-15|2006-08-16|Granted|Korea,Republicof(KR1019990008029[549974———=*[1999-03-11]2006-02-01[Lapsed|Korea,Republicof(KR1020000063481|756200~~~—~—*[2000-10-27|2007-08-31[Lapsed|Korea,Republicof(KR1019990034561|667603——~—*[1999-08-20|2007-01-05|Lapsed|Korea,Republicof(KRsavoai___[2927071998-03-04[2001-03-26|lapsed__|Koree,RepublicoF[KRsasoaer[saree[1998-11-26}2002-07-24[lapsed|Korea,Republicof(KRseater|ae0514[1998-11-172003-00-03|lapsed|Korea,RepublicofKR199700240482790341997-06-07|2000-10-26exoree—\KoresRepublicof(KR)98176332718431998-05-15|2000-08-21|Lapsed_|Korea,Republicof(KR)3295801998-04-28|2002-03-09apsed|Korea,Republicof(KR)

1019980015165

1039745167469252003-03-25|2004-06-08crane_|UnitedStatesofAmericajroazaiea[72621192003-04-25}2007-08-28[Granted__[UnitedstatesofAmeric1020010052995|847233———[2001-08-30|2008-07-14[Lapsed_|Korea,Republicof(KR)1020010025174|445020.~——=*[2001-05-09|2004-08-10[Lapsed_|Korea,Republicof(KR1020000001148[695026 ~—*[2000-01-11|2007-03-08[Lapsed_|Korea,Republicof(KR1020000000859|10-0658954—_—-[2000-01-10|2006-12-12[Granted_|Korea,Republicof(KR1019990031535{5709101999-07-31|2006-04-07apsed—_|koveRepublicof(KR)19990011551103134231999-04-02|2001-10-19|LapsedKorea,Republicof(KR)3195711999-03-11|2001-12-20_Korea,Republicof(KR10-13595552007-06-29|2014-01-29apsed|Korea,Republicof(KR)
10199900080281020070065264
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HighResistivityFilmFor4TSRAMHighQualityOxideForUseInIntegratedCircuitsMethodForMakingASemiconductorDeviceALithographicProcessHavingSub-WavelengthResolutionProcessForFabricatingBipolarAndBICMOSDevicesMethodForFormingViasinaLowDielectricConstantMaterialThinFilmTransistorsThinFilmTantalumOxideCapacitorsAndResultingProductMethodForRemovingEtchingResiduesAndContaminantsIntegratedCircuitConductorsThatAvoidCurrentCrowdingDoseModificationProximityEffectCompensation(PEC)TechniqueForElectronBeamLithographyMethodAndApparatusForImagingSemiconductorDevicesDeuteratedBipolarTransistorsAndMethodOfManufactureThereofHigh-kdielectricbird&#39;sbeakoptimizationsusingin-situO2plasma
oxidation

MethodforincorporatinggermaniumintoasemiconductorwaferMethodofManufacturingAnIntegratedCircuitCalibrationMethodForQuantitativeElementalAnalysisIntegratedCircuitDeviceHavingDualDamasceneCapacitorDamasceneCapacitorsForIntegratedCircuitsSiliconGermaniumHeterostructureBipolarTransistorWithIndium
DopedBase

MembraneMaskforProjectionLithographyElectronicComponentsWithDopedMetalOxideDielectricMaterialsAndAProcessForMakingElectronicComponentsWithDopedMetalOxide
DielectricMaterialsElectronicApparatusACapacitorForIntegrationWithCopperDamasceneProcessesFabricatingHigh-QRFComponentAGateStackStructureForIntegratedCircuitFabricationMethodToImproveMetalDefectsInSemiconductorDeviceFabrication
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ScheduleB(1)(b)—SemicProcessingB
ASpiralInductorFormedInASemiconductorSubstrateAndAMethod

1020040065903=|10-10849592004-08-20}2011-11-14|GrantedKorea,Republicof(KR)ForFormingTheInductor1043544270016952003-05-09|2006-02-21apsed|UnitedStatesofAmerica|Multiplealternatingphaseshifttechnologyforamplifyingresolution20011380375544677|2001-05-09|2014-07-09|Granted[Japan ==——~—_—_—{CalibrationMethodForQuantitativeElementalAnalysis200013507034929772000-05-08|2003-11-14|Granted[Japan===ElectronEmittersforLithographyTools200004875435244612000-02-252004-02-20|LapsedProcessForTheFabricationOfDualGateStructuresForCMOSDevicesDualDamasceneBondPadStructureforLoweringStressandAllowing
200038150141382322000-12-15}2008-06-13|GrantedCircuitryUnderPads

AluminumPadPowerBusAndSignalRoutingForIntegratedCircuit1020040023990|10-10849572004-04-08|2011-11-14|GrantedKorea,Republicof(KR)DevicesUtilizingCopperTechnologyInterconnectStructuresDielectricMaterialsOfAmorphousCompositionsAndDevicesEmploying
1026877536499171998-09-22|2005-02-25|LapsedJapanSame90121470NI-1703492001-08-30}2002-12-21|GrantedTaiwanStackedStructureForParallelCapacitorsAndMethodOfFabrication91119882NI-1887942002-08-30]2004-02-12|LapsedTaiwan=———s—~sSCSsSSVerticalReplacementt-GaatteJunctionFField-EffectTransistorMetal-OxideSemiconductorDeviceHavingImprovedPerformanceAnd

2004008241010-10445282004-10-15|2011-06-20|LapsedKorea,Republicof(KR)Reliability.
Metal-Oxide-SemiconductorDeviceHavingAnEnhancedShielding

2005007564810-11841232005-08-18|2012-09-12|LapsedKorea,Republicof(KR)Structure1020020060412|10-9396482002-10-04|2010-01-25LapsedKorea,Republicof(KR)AMulti-LayerInductorFormedInASemicondutorSubstrate1020040077975|10-10451942004-09-30|2011-06-23apsed|Korea,Republicof(KR)Real-TimeGateEtchCriticalDimensionControlByOxygenMonitoring1004168531877641998-02-24|2001-05-11[LapsedJapan==——————S—Ss|GaAs-BasedMOSFET,AndMethodOfMakingSame88122552NI-1448042000-02-11|2001-11-21|Granted[Taiwan =———_—_=BarrierForCopperMetallization89100359NI-1443382000-01-11|2002-03-06|Lapsed[Taiwan===IntegratedCircuitDeviceHavingDualDamasceneCapacitorLithographicProcessForDeviceFabricationUsingAMultilayerMask
1034995732420791998-12-09|2001-10-19|LapsedJapanWhichHasBeenPreviouslyInspected1045382169110932003-06-02|2005-06-28|LapsedUnitedStatesofAmericaLidlinerforchemicalvapordepositionchamber

MethodofDepositingThinPassivatingFilmonMicrominiatureProcessForDeviceFabricationInWhichAThinLayerOfCobaltSilicideIsjo9256542,=:(3315064=——Ss«*(1997-09-22]2002-06-07|Lapsed=[Japan==——SsSMethodOfReducingDielectricDamageFromPlasmaEtchCharging2001260998|aosara0[2001-0830-[2007-12-28lapsedPapaetoafWanafacturinganTrteratedGeaa000%90017—[57573a1[2000-0673oos-ai-08[GrantedJapan[ighQuyOrdeForUseTnntegratedreat190110939={NI-203745.={2001-05-08|2004-06-21|Lapsed=[Taiwan==——_——[CalibrationMethodForQuantitativeElementalAnalysis
Page 136 of 433

 44



Page 137 of 433

ScheduleB(1)(b)—SemicProcessingB
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CMPSystemAndSlurryForPolishingSemiconductorWafersAndRelated
Method

UsingFastHot-CarrierAgingMethodForMeasuringPlasmaCharging
Damage

InterferometricProbeStabilizationRelativeToSubjectMovementPredictiveProbeStabilizationRelativeTosubjectMovementArticleComprisingElectronicCircuitsAndDevicesWithMagneticallyProgrammableElectricalResistanceMethodOfMakingDevicesHavingThinDielectricLayersDigitalNoiseReductionInIntegratedCircuitsAndCircuitAssembliesN\{miProfileEngineeringAtThePoly\{slIGateOxideAndGateOxide\(sISIInterfacesThrough!NHsub3!,AnnealingOfALayeredPoly\(sl&#225;\(miSiStructureLowTemperatureCoefficientDielectricMaterialsAndDevices
ComprisingSame

AMethodforFormingaNitrideLayerSuitableforUseinAdvancedGate
DielectricMaterialsOn-ChipCapacitorStructureElectrodepositionApparatusForCoatingWafersPassivatedCopperSurfacesMethodOfReducingMobilelonContaminantsInSemiconductorFilmsManufacturingMethodIncludingNear-FieldOpticalMicroscopeExaminationOfASemiconductorSubstrateMinimalDelayConductiveLeadLinesForIntegratedCircuitsSystemAndMethodForDeterminingNear-SurfaceLifetimesAndTheTunnelingFieldOfADielectricInASemiconductorFieldEmissionDeviceWithRandomlyDistributedGateAperturesFieldEmissionDeviceAndMethodForMakingSameProcessForPatterningConductivePolyanilineFilmsMitigationofDetrimentalBreakdownofaHighDielectricConstantMetal-Insulator-MetalCapacitorinaCapacitorBankChipIdentificationUsingTopMetalLayerChipIdentificationUsingTopMetalLayerMethodToReduceCollectorResistanceOfAVerticalPNPAndIntegrationIntoAStandardCMOSProcessFlow
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55 ReverseConductionProtectionMethodAndApparatusForADualPower

SupplyDriver

ContactForUseInAnIntegratedCircuitAndAMethodOfManufacture
Therefor

CarrierHeadForChemicalMechanicalPolishingStringerEliminationInABICMOSProcessMethodAndApparatusForCleaningSlurryDepositionsFromAWater
Carrier

DiffusedMOSDevicesWithStrainedSiliconPortionsAndMethodsFor
FormingSame

ProcessForTheSelectiveControlOfFeatureSizeInLithographic
ProcessingSemiconductorTestingApparatusAndMethodForDetectingAlphaParticlesElectronicFingerprintingOfSemiconductorIntegratedCircuitsOperationOfSemiconductorDevicesSubjectToHotCarrierInjectionChemicalMechanicalPolishingPadWithGroovesAlternatingBetweenALargerGrooveSizeAndASmallerGrooveSizeMethodsOfDownstreamMicrowavePhotoresistRemovalAndViaClean,ParticularlyFollowingStop-OnTiNEtchingSemiconductorResistorMethodsAndApparatusForTheDetectionOfDamagedRegionsOnDielectricFilmOrOtherPortionsOfADieMethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure

Improvements

MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure
Improvements

MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure
Improvements

MethodAndStructureForOxide/SiliconNitrideInterfaceSubstructure
Improvements

MethodOfFabricatingComplementarySelf-AlignedBipolarTransistorsMethodAndStructureForModular,HighlyLinearMOSCapacitorsUsingNitrogenImplantationAMethodOfFormingAHighQualityGateOxideLayerHavingAUniform
Thickness
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PlatedThroughHoleInterconnectionsMethodAndApparatusForMonitoringIn-LineCopperContaminationBipolarTransistorHavingAnEmitterComprisedOfASemi-Insulating
Material

MethodOfManufacturingAnInterconnectStructureHavingAPassivationLayerForPreventingSubsequentProcessingReactionsSplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortion

SplitBarrierLayerIncludingNitrogen-ContainingPortionAndOxygen-
ContainingPortionProcessForPatterningAMembraneMethodOfCreatingHydrogenIsotopeReservoirsInASemiconductor

Device

AMethodForMakingAMergedContactWindowInATransistorToElectricallyConnectTheGateToEitherTheSourceOrTheDrainMethodOfDryEtchingASemiconductorDeviceInTheAbsenceOfA
PlasmaBipolarDeviceFerriteFilmFormationMethodAndApparatusPolysiliconBoundedSnapbackDevicePolysiliconBoundedSnapbackDevicePolysiliconBoundedSnapbackDeviceMethodOfFormingAReverseGateStructureWithASpinOnGlass

Process

Page 148 of 433



Page 149 of 433

ScheduleB(1)(b)—SemicProcessingB1006154267306032001-10-25|2004-05-04crane_|UnitedStatesofAmerica0963154566278852000-08-03|2003-09-30crane_|UnitedStatesofAmerica0990235865118722001-07-10|2003-01-28crane_|UnitedStatesofAmerica0954179265083632000-03-31|2003-01-21|GrantedUnitedStatesofAmerica1025925469720832002-09-27|2005-12-06lapses|UnitedStatesofAmerica0988291168645472001-06-15|2005-03-08apsed|UnitedStatesofAmerica0956465964025992000-05-03|2002-06-11|GrantedUnitedStatesofAmerica0963402164485812000-08-08|2002-09-10cranes_|UnitedStatesofAmerica0975696566648002001-01-08|2003-12-16cranes_|UnitedStatesofAmerica0963440164758422000-08-09|2002-11-05cranes_|UnitedStatesofAmerica0996743566417462001-09-28|2003-11-04|Granted0948889964719252000-01-21|2002-10-29cromed|UnitedStatesofAmerica0975582679279392001-01-04|2011-04-19cronted|UnitedStatesofAmerica1255508279279402009-09-08|2011-04-19cranes_|UnitedStatesofAmerica0973357065765222000-12-082003-06-10|Granted00308634010914162000-10-03|2008-12-31apsed|UnitedKingdom00308634010914162000-10-03|2008-12-31apsed|France0992719466829622001-08-10|2004-01-27apsed|UnitedStatesofAmerica
57 UnitedStatesofAmericaUnitedStatesofAmerica SystemAndMethodOfDetermSignalIntensity

AMethodOfFocusedlonBeamPatternTransferUsingASmartDynamic
Template

DeviceHavingAHighDielectricConstantMaterialAndAMethodOfManufactureThereofSlurryContainer

ElectrochemicalMethodAndSystemForMonitoringHydrogenPeroxideConcentrationInSlurriesSemiconductorDeviceHavingAGhostSource/DrainRegionAndAMethodOfManufactureThereforSlurryRecirculationSystemForReducedSlurryDrying
ngAPolishingEndpointByMonitoringMitigationOfDeleteriousEffectsOfMicropipesInSiliconCarbideDevicesNon-ContactMethodForDeterminingQualityOfSemiconductor

Dielectrics

NovelProcessForGateOxideSide-WallProtectionFromPlasmaDamageToFormHighlyReliableGateDielectricsControlOfSemiconductorProcessingMethodForTreatingAnEffluentGasDuringSemiconductorProcessingHighPressureAnnealForSemiconductorDevicesWaferPolishingApparatusAndProcessMethodOfTestingAnUnknownSampleWithAnAnalyticalToolCalibrationMethodForQuantitativeElementalAnalysisMethodForInterconnectingArraysOfMicromechanicalDevicesBearingSubstituteForWaferPolishingArmMethodofManufacturingaLaterallyDiffusedMetalOxideSemiconductorDeviceMethodofManufacturingaLaterallyDiffusedMetalOxideSemiconductorDeviceMethodsForDeuteriumSinteringGaAsMOSFETHavingLowCapacitanceandOn-ResistanceAndMethodOfManufacturingTheSameGaAsMOSFETHavingLowCapacitanceandOn-ResistanceAndMethodOfManufacturingTheSameGaAsMOSFETHavingLowCapacitanceandOn\(miResistanceAndMethodOfManufacturingTheSame
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OfManufacturingTheSameGaAsMOSFETHavingLowCapacitanceandOn-ResistanceAndMethodOfManufacturingTheSameGaAsMOSFETHavingLowCapacitanceandOn-ResistanceAndMethodOfManufacturingTheSameASemicondutorDeviceHavingReducedLineWidthVariationsBetweenTightlySpacedAndIsolatedFeaturesAProcessForImprovingLineWidthVariationsBetweenTightlySpacedAndlsolatedFeaturesInIntegratedCircuitsAMethodOfDepositionOfFilmsPlanarMovableStageMechanismDualDamasceneProcessWithNoPassingMetalFeaturesSiliconSemiconductorDevicesWith&#228;-DopedLayersMassSpectrometerParticleCounterSemiconductorDevice,TrenchIsolationStructureAndMethodsOf
Formatlon

MethodForChemicalMechanicalPolishingEndpointDetectionUsingA
HydrogenSensor

ApparatusForChemicalMechanicalPolishingEndpointDetectionUsingA
HydrogenSensorPolishingPadsFromClosed\{miCelledElastomerFoamSiliconCarbideBarrierLayersForPorousLowDielectricConstant

Materials

PolishingApparatusWithCarrierRingAndCarrierHeadEmployingLike
Polariti

BipolarSemiconductorDeviceAndMethodOfFormingSameHavingReducedTransientEnhancedDiffusionManufactureOfComplementaryMOSAndBipolarIntegratedCircuitsMethodForCleaningViaOpeningsInIntegratedCircuitManufacturingMethodForRegularDetectionOfPhosphorusStriationsInAMulti\(miLayeredFilmStack 
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 59

ChemicalMechanicalPolishingEndpointDetectionByMonitoringComponentActivityInEffluentSlurryChemicalMechanicalPolishingEndpointApparatusUsingComponentActivityInEffluentSlurryApparatusAndMethodForRemovingAPolishingPadFromAPlatenMethodOfMakingASemiconductorWithCopperPassivatingFilmEtchEndpointDetectionMethodForFabricatingBipolarTransistorsScanningElectronMicroscope\(slEnergyDispersiveSpectroscopySamplePreparationMethodAndSampleProducedTherebyDetectingTraceLevelsOfCopperLocationOfDefectsUsingDyePenetrationSemiconductorDeviceHavingMultilevelInterconnectionsAndMethodOfManufactureThereofMethodofReducingCarbonContaminationofaThinDielectricFilmbyUsingGaseousOrganicPrecursors,InertGas,andOzonetoReactwithCarbonContaminantsANon-ContactMethodForMonitoringAndControllingPlasmaChargingDamageInASemiconductorDeviceAMethodOfFabricatingAMOMCapacitorHavingAMetalSilicide
Barrier

MetalSilicideAsABarrierForMOMCapacitorsInCMOSTechnologiesTungstenSilicideNitrideAsABarrierForHighTemperatureAnnealsToImproveHotCarrierReliabilityTungstenSilicideNitrideAsABarrierForHighTemperatureAnnealsToImproveHotCarrierReliabilityMethodsAndApparatusForIncreasingMetalDensityInAnIntegratedCircuitWhileAlsoReducingParasiticCapacitancePolishingApparatusWithCarrierHeadPivotingDeviceMethodOfPlanarizingASurfaceOnASemiconductorWaferDeviceAndInSituFurnaceGateStackProcessForMetalOxide
Semiconductors
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IntegratedCircuitDeviceInWhichGateOxideThicknessIsSelectedToControlPlasmaDamageDuringDeviceFabricationRepairingFracturedWafersInSemiconductorManufacturingArticleComprisingFluorinatedAmorphousCarbonAndProcessFor
FabricatingArticle

TrilayerLift-OffProcessForSemiconductorDeviceMetalizationCalibrationSampleForParticleAnalyzersAndMethodForMakingSameMulti\{miLayeredTitaniumNitrideBarrierStructureMethodforControlledImplantationOfElementsIntoTheSurfaceOrNearSurfaceOfASubstrateIntegratedCircuitProcessingMethodForFabricatingAnArticleComprisingALadderSiloxanePolymer
AndResultantArticleInAlGaPDevices

ProcessForFormingDeviceComprisingMetallizedMagneticSubstratesImprovedComplementarySemiconductorDevicesArticleComprisingMagnetoresistiveMaterialMethodOfFormingSemiconductorDeviceWithLDDStructuresMechanismForChangingAProbeBalanceBeamInAScanningProbe
MicroscopeIntegratedCircuitFabricationMethodAndApparatusForChemical-MechanicalPolishingOfDiamondPlasmaEtchEndpointDetectionProcessField-EffectPhoto-TransistorHigh-SpeedDouble-HeterostructureBipolarTransistorDevicesIntegratedPhotosensingDeviceForActivePixelSensorImagersSubstrateIsolationForAnalog/DigitalICChipsLinearizationOfResistanceMethodOfManufacturingSemiconductorDevicesHavingImprovedPolycideIntegrityThroughIntroductionOfASiliconLayerWithinThe

PolycideStructure

ApparatusForDeterminingTheThermalResistivityOfElectricallyInsulatingCrystallineMaterialsProcessForReducingTransientDiffusionOfDopantAtoms
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1996-05-24 CorrosionsensitivitystructuresforviasandcontactholesinintegratedcircuitsCorrosionsensitivitystructuresforviasandcontactholesinintegratedcircuits

UseofplasmaactivatedNF3tocleansolderbumpsonadeviceIntegratedcircuitcomprisingsolderbumpsMethodforformingelectricalconnectionsbetweenasemiconductordieandasemiconductorpackageApparatusforformingelectricalconnectionsbetweenasemiconductordieandasemiconductorpackageMethodoffabricatingamicroelectronicpackagehavingpolymer
ESDprotection

MicroelectronicdevicewiththinfilmelectrostaticdischargeprotectionstructureMicroelectronicpackagewithpolymerESDprotectionMethodfordistributingconnectionpadsonasemiconductordieFlipchipbumpdistributionondieIntegratedCircuitPackage.MethodofpackaginganintegratedcircuitMicroelectroniocIntegratedCircuitMountedOnCircuitBoardWithSolderColumnGridArrayInterconnection(AsAmended)Microelectronicintegratedcircuitmountedoncircuitboardwithsoldercolumngridarrayinterconnection,andmethodoffabricatingthesoldercolumngridarrayMethodofmountingaflip-chipHighcontactdensityballgridarraypackageforflip-chips
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 MethodAndApparatusForIsolationOfFluxMaterialsInFlip-ChipManufacturingProcessforsolderballinterconnectingasemiconductordevicetoasubstrateusinganoblemetalfoilembeddedinterposer
substrate
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 SolderingMethodandRelatedDeviceforImprovedResistancetoBrittleFractureWithAnIntermetallicCompoundRegionCouplingAsolderMasstoanNILayerWhichhasalowConcentrationofP,whereintheamountofPintheunderlyingNIlayeriscontrolledasafunctionoftheexpectedvolumeofthesoldermassSolderingMethodandRelatedDeviceforImprovedResistanceto
BrittleFracture

RoutingUnderBondPadForTheReplacementOfAnInterconnectLayerRoutingUnderBondPadForTheReplacementOfAnInterconnectLayerInsulatedbondingwiretoolformicroelectronicpackagingInsulatedbondingwireformicroelectronicpackagingMultichipmoduleMultichipmoduleMethodandArticleofManufactureforWireBondingwithStaggeredDifferentialWireBondPairsIntegratedCircuitWithStaggeredDifferentialWireBondPairsIntegratedCircuitDieForWireBondingAndFlip-ChipMountingIntegratedCircuitDieForWireBondingAndFlip-ChipMountingMethodsAndApparatusForIntegratedCircuitBallBondingWithSubstantiallyPerpendicularWireBondProfilesMethodsAndApparatusForIntegratedCircuitBallBondingWithSubstantiallyPerpendicularWireBondProfilesBalancedcoefficientofthermalexpansionforflipchipballgrid
array

Methodofbalancedcoefficientofthermalexpansionforflipchip
ballgridarray

1/0andPowerESDProtectionCircuitsbyEnhancingSubstrate-BiasInDeep-SubmicronCMOSProcess
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Integratedcircuitcontainingredundantcoreandperipheral
contacts

HeatspreaderForAFlipChipDevice,AndMethodForConnecting
TheHeatspreaderHeatspreaderForAFlip\{miChipDeviceAndMethodForConnectingTheHeatspreaderDeviceAndMethodForProtectingElectronicComponentDeviceAndMethodForProtectingElectronicComponentMethodandApparatusforAssemblingMultichipModulesMethodAndApparatusForAssemblingMultichipModulesManufactureOfDielectricallyIsolatedIntegratedCircuitsIntegratedCircuitDeviceSubstratesWithSelectiveEpitaxialGrowthThicknessCompensation
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APrintedWiringBoardIncludingASolidCoreConductiveMaterialLocatedTherein
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IntegratedCircuit
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Design
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SubstrateTopographyComensationatMaskDesign:3DOPCTopography
Anchored.
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SubstrateTopographyComensationatMaskDesign:3DOPCTopography
Anchored.

SubstrateTopographyComensationatMaskDesign:3DOPCTopography
Anchored.

ProximityCorrectionUsingShapeEngineeringSequentialTestPatternGenerationUsingCombinationalTechniquesMethodAndApparatusForEvaluatingAndCorrectingErrorsIn
IntegratedCircuitChipDesigns

AlmostFull-ScanBISTMethodAndSystemHavingHigherFaultCoverage
AndShorterTest

SystemAndMethodForDeterminingCapacitanceForLarge-Scale
IntegratedCircuitsOn-ChipDebugger

MethodAndApparatusForModelingElectromagneticInteractionsInElectricalCircuitMetalizationsToSimulateTheirElectrical
Characteristics

MethodAndApparatusForQuasiFull-WaveModelingOfInteractionsIn
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MethodAndApparatusForModelingElectromagneticInteractionsInElectricalCircuitMetalizationsToSimulateTheirElectrical
Characteristics 
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MethodOfModelingAndAnalyzingElectronicNoiseUsingPadeApproximation-BasedModel-ReductionTechniquesApparatusAndMethodForAnalyzingCircuitsUsingReduced-OrderModelingOfLargePassiveLinearSubcircuitsFastTransientCircuitSimulationOfElectronicCircuitsIncludingACrystalMaintenanceRegistersWithBoundaryScanInterfaceMethodAndApparatusForCalibratingTimingAnalyzerPathDelay
Measurements

ApparatusAndMethodForHybridPinControlOfBoundaryScan
Applications

SimulationModelUsingObject-OrientedProgrammingMethodAndApparatusForBuilt-InSelf-TestWithMultipleClockCircuitsInSelfTestMethodandApparatusforBoothMultipliersMethodAndApparatusForTestingLargeEmbeddedCountersMethodForBuilt-InSelf-TestingOfRing-AddressFIFOsApparatusandMethodforLogicOptimizationbyRedundancyAddition
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,646,091 B2 Page 1 of 4
APPLICATIONNO. + 11/399723

DATED : January 12, 2010
INVENTOR(S) : Maurice O. Othieno, Chok J. Chia and Amar J. Amin

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification

In Column 1, Line 17, replace “substrates to hold and electrically interconnect integrated” with
--substrates to hold and electrically interconnect an integrated--.

In Column 1, Line 18, replace “circuit (IC) die mounted within the packaging substrate. In” with
--circuit (IC) die mounted within the packaging substrates. In--.

In Column 1, Line 24, replace “ground planes for groundingthecircuitry of integrated circuit” with
--ground planes for grounding the circuitry of an integrated circuit--.

In Column 1, Line 35, replace “employed. In one common implementation semiconductor” with
--employed. In one common implementation a semiconductor--.

In Column 2, Line 9, replace “much of a problem. However, at highs speeds a number of” with
--much of a problem. However, at high speeds a numberof--.

In Column 2, Line 15, replace “are configured the I/O and ground contacts spaced more” with --are
configured with the I/O and ground contacts spaced more--.

In Column 2, Line 34, replace “the traditional package format is increasingly proving be” with --the
traditional package formatis increasingly proving to be--.

In Column 2, Line 58, replace “first ground plane. The second ground planeelectrically” with --first
groundplane. The second groundplaneis electrically--.

In Column 2, Line 60, replace “further including peripheral electrical contacts” with --further includes
peripheral electrical contacts--.

Signed and Sealed this
Twenty-seventh Day of April, 2021

Ow. VWLALE™
Drew Hirshfeld

Performing the Functions andDuties ofthe
Under Secretary ofCommercefor Intellectual Property and
Director ofthe United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION(continued) Page 2 of 4
US. Pat. No. 7,646,091 B2

In Column 2, Line 66, replace “In another embodimentthe invention includes” with --In another
embodimentthe invention includesa--.

In Column 4, Line 20, replace “circuitry. Also, this particularly the case for high-speed” with
--circuitry. Also, this is particularly the case for high-speed--.

In Column 4, Line 23, replace “data rates and frequencies are considered non-high speed”with --data
rates and frequencies is considered non-high speed--.

In Column 4, Line 39, replace “facilitates by conductive vias that pass through the” with --facilitated
by conductive vias that pass through the--.

In Column 4, Line 40, replace “and are electrically connected to both, a ground plane” with --and are
electrically connected to both a groundplane--.

In Column 4, Line 60, replace “invention. The depicted embodiment is view in plan view. The” with
--invention. The depicted embodiment is viewed in plan view. The--.

In Column 5, Line 13, replace “metallization structures are arranged about a die attachment” with
--metallization structures that are arranged about a die attachment--.

In Column 5, Line 52, replace “ground plane 311 devoted to grounding only the” with --ground plane
331 devoted to grounding only the--.

In Column 6, Line 8, replace “fingers 334, high-speed ground 331, VDD core 312, and” with --fingers
334, high-speed ground plane 331, VDD core 312, and--.

In Column 6, Line 16, replace “ground plane 331 andits associated vias 321. The low speed” with
--ground plane 331 and its associated vias 322. The low speed--.

In Column 6, Line 41, replace “H istripled (to at least 140 pm) relative to the low speed” with --H is
tripled (to at least 200 jum) relative to the low speed--.

In Column 7, Line 4, replace “FIG. 5 schematically depicts a portion another” with --FIG. 5
schematically depicts a portion of another--.

In Column 7, Line 6, replace “are assembled into a completed package 500. For sake of” with --are
assembled into a completed package. For sake of--.

In Column 7, Line 16, replace “fingers (not shownin this view). Similarly, the speed portions” with
--fingers (not shownin this view). Similarly, the high speed portions--.

In Column 7, Line 23, replace “and low speed circuitry of each of the depicted die. As” with --and low
speed circuitry of each of the depicted dies. As--.

In Column 7, Line 25, replace “need not be the case. The die 501, 502 and upper metallization” with
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CERTIFICATE OF CORRECTION(continued) Page 3 of 4
US. Pat. No. 7,646,091 B2

--need not be the case. The dies 501, 502 and upper metallization--.

In Column 7, Line 28, replace “package 500. These commonly include, but are not limited to” with
--package. These commonly include, but are not limited to--.

In Column 7, Line 33, replace “of the invention. The substrate is 600 is rendered in” with --of the
invention. The substrate 600 is rendered in--.

In Column 7, Line 41, replace “material (e.g., ceramic materials and the likey’ with --materials (e.g.,
ceramic materials and the like)--.

In Column 7, Line 51, replace “The depicted substrate 300 further includes a series of” with --The
depicted substrate 600 further includesa series of--.

In Column 8, Line 36, replace “As before, the vias 321 electrically connect the high-speed” with --As
before, the vias 621 electrically connect the high-speed--.

In the Claims

In Column 9, Line 41, replace “the third ground plane configured for electrical” in Claim 1 with --the
fourth ground plane configured for electrical--.

In Column 9, Line 58, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 9, Line 60, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 10, Line 3, replace “1m (micrometers) and wherein the secondset of electrical are” with
-- um (micrometers) and wherein the secondset of electrical contacts are--.

In Column 10, Line 18, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 10, Line 20, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 10, Line 27, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 10, Line 29, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 10, Line 37, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.
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US. Pat. No. 7,646,091 B2

In Column 10, Line 39, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 10, Line 41, replace “the first spacing between the contacts ofthe first set of’ with --a first
spacing between the contacts ofthe first set of--.

In Column 10, Line 49, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 10, Line 51, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 11, Line 2, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 11, Line 4, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 11, Line 21, replace “arrangement comprises a die having both high-speed” with
--arrangement comprises a die having both the high-speed--.

In Column 11, Line 22, replace “circuitry and low-speed electronic circuitry; and” with --circuitry and
the low-speed electronic circuitry; and--.

In Column 11, Line 25, replace “with low speed electronic circuitry; and” with --with the low speed
electronic circuitry; and--.

In Column 12, Line 2, replace “with high speed electronic circuitry; and” with --with the high speed
electronic circuitry; and--.

In Column 12, Line 12, replace “14. An IC packageas recited in claim 13 wherein the die” with --14.
An IC packageas recited in claim 12 wherein the die--.

In Column 12, Line 14, replace “least one die has high-speed electronic circuitry and wherein” with
--least one die has the high-speed electronic circuitry and wherein--.

In Column 12, Line 15, replace “at least one die has low-speed electronic circuitry;” with --at least one
die has the low-speed electronic circuitry;--.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
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Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

www.uspto.gov

 
Patent No.: 7646091

Issue Date: 01/12/2010

Appl. No.:—11/399,723
Filed: 04/06/2006

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 04 March 2021.

The request for issuance of Certificate of Correction for the above-identified correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)

Approved (© Approved in Part Cj) Denied

Comments:

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

C) This is a decision on the petitionfiled to correct inventorship under 37 CFR 1.324.

C] This is a decision on the request under 37 CFR 1.48,petition filed . In view ofthe fact
that the patent has already issued, the request under 37 CFR 1.48 has beentreated as a petition to
correct inventorship under 37 CFR 1.324.

 

Thepetition is hereby: QC) Granted C) Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuanceofa certificate
naming only the actual inventor or inventors.

/DAVIENNE N MONBLEAU/

Supervisory Patent Examiner, Art Unit 2826
Technology Center 2800
Phone: (571)272-1945

Certificates of Correction Branch email: CustomerServiceCoC @uspto.gov CoC Central Phone Number: (703) 756-1814
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450 

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

11/399,723 04/06/2006 Maurice O. Othieno 05-2572/LSI1P272

CONFIRMATION NO.1398

24319 POWEROF ATTORNEYNOTICE

Broadcom Limited

4380 Ziegler Road OC
Fort Collins, CO 80525 CO0OOOTESELES

Date Mailed: 03/10/2021

NOTICE REGARDING CHANGE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/04/2021.

* The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/cnguyen/
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

11/399,723 04/06/2006 Maurice O. Othieno 05-2572/LSI1P272

CONFIRMATION NO.1398

 
   

22186 POA ACCEPTANCELETTER

MENDELSOHN DUNLEAVY,P.C.

1500 JOHN F. KENNEDYBLVD., SUITE 910 MOC
PHILADELPHIA, PA 19102 CO0O0OTeSEIONS

Date Mailed: 03/10/2021

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/04/2021.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/cnguyen/
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CUSTOMERNO. 22186 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re: Attorney Docket No. 1385.002A

In re application of: Maurice O. Othieno, Chok J. Chia, and Amar J. Amin 

Patent No.: 7,646,091

Issued: 01/12/10

 

For: Semiconductor Package and Method Using Isolated Vss Plane to Accommodate High
Speed Circuitry GroundIsolation

PETITION FOR CERTIFICATE OF CORRECTION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Enclosedis a Certificate of Correction listing errors that appear in the above-referenced patent as
a result of mistakes of a clerical nature, of a typographical nature, and/or of minor character, the
corrections of which neither constitute new matter nor require reexamination. In the following, for ease
of identification, the changes correspondingto the corrections are indicated by underlining.

In column1, line 17, please replace “substrates to hold and electrically interconnect integrated”
with --substrates to hold and electrically interconnect an integrated--.

In column1, line 18, please replace “circuit (C} die mounted within the packaging substrate. in”
with --circut {iC} die mounted within the packaging substrates. In--.

In column1, line 24, please replace “ground planes for grounding the circuitry cf integrated
circuit” with --ground planes for grounding the circuitry of an integrated circult--.

In column1, line 35, please replace “employed. in one common implementation
semiconductor” with --employed. in one common implementation a semicanductor--.

In column2,line 9, please replace “much of a problem. However, at highs soeeds a number af
with --much of a sroblem. However, at high sneeds a number af--.

In column2,line 15, please replace “are configured the 1/0 and ground contacts spaced more”
with --are configured with the 1/0 and ground contacts spaced more--.

In column2,line 34, please replace “the traditional package format is increasingly proving be”
with --the traditional package format is Increasingly proving to be--.

In column2, line 58, please replace “first ground plane. The second ground plane electrically”
with --first ground plane. The second sround plane is electrically--.

Patent No. 7,646,091 -1- 1385.002A
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In column2,line 60, please replace “further including peripheral electrical contacts” with --
further includes ceripheral electrical contacts--.

In column2,line 66, please replace “in another embodiment the invention includes” with --in
another embodiment the invention includes a--.

In column4,line 20, please replace “circuitry. Als, this particularly the case for high-speed”
with --circuitry. Also, this is particularly the case for high-spead--.

In column4,line 23, please replace “data rates and frequencies are considered non-high speed”
with --data rates and frequencies is considered non-high speed--.

In column4,line 39, please replace “facilitates by conductive vias that pass through the” with--
facilitated by corductive vias that pass through the--.

In column4,line 40, please replace “and are electrically connected to both, a ground oiane”
with --and are electrically connected to both a ground plane.

In column4,line 60, please replace “invention. The depicted embodiment is view in plan view,
The” with --invention. The depicted embodimentis viewed in plan view. The--.

 

In column5,line 13, please replace “metallization structures are arranged shout a die
attachment” with --metallization structures that are arranged about a die attachment--.

In column5,line 52, please replace “ground plane 322 devoted to grounding anly the” with --
ground plane 334 devoted to grounding anly the--. Support for this correction is found, for example, in
column 5, lines 47-48 (“The high-speed ground plane 331”).

In column6,line 8, please replace “fingers 334, high-speed ground 334, Vos core $42, and” with --
fingers 334, high-speed pround plane 334, Voo com $12, and --. Support for this correction is found, for
example, in column5, lines 47-48 (“The high-speed groundplane 331”).

In column6,line 16, please replace “ground piane 334 and tts associated vias 324. The low
speed” with --ground plane 333 and its associated vias 322. The low speed--. Support for this
correction is found, for example, in column5, lines 58-60 (“The vias 322 electrically connect the high-
speed ground plane 33% with underlying solder pads having solder balls formed thereon.”) and in element
322 of FIG.3.

In column6,line 41, please replace “H is tripled (to at least 140 ur) relative to the low speed”
with --H is tripled (to at least 200 um} relative to the low speed--. Support for this correction is found,
for example, in column6,lines 21-23 (“In the depicted example, the low speed fingers 314 are spaced
apart 4 distance L of about least 70 pen (micrometers).”); column 6,lines 40-42 (“In another embodiment,
the distance His tripled ... relative io the lowspeed distance L.”}); and eolucim10, lines 3-4 (wherein the
secondset of electrical [contacts] are spaced apart a distance of at least 200 tum (micrometers)”).

In column7,line 4, please replace “Fi. 5 schematically depicts a portion another” with --FiG.
§ schematically depicts a portion of another--.

Patent No. 7,646,091 -2- 1385.002A
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In column7,line 6, please replace “are assernbled into a campleted package 500. For sake of”
with --are assembled into a completed package. For sake of--. Support for this correction is found, for
example, in the figures and, in particular, in FIG. 5, which does not have a label “500”.

In column7,line 16, please replace “fingers {not shown in this view). Similarly, the spead
portians” with --fingers (not shown in this view), Similarly, the high sseecd portions--. Support for this
correction is found, for example, in column5, lines 47-48 (“The high-speed ground plane 331”).

In column7,line 23, please replace “and low speed circuitry of each of the depicted die. As”
with --and fow speed circuitry of each of the depicted dies. As--.

In column7,line 25, please replace “need not be the case. The die 504, 502 and upper
metallization” with --need not be the case. The dies 801, 502 and upper metallization--.

In column7,line 28, please replace “package 599. These commonly include, but are not limited
toe” with --package. These commoniy include, but are not limited to--. Support for this correction is
found, for example, in the figures and, in particular, in FIG. 5, which does not have a label “500”.

In column7,line 33, please replace “of the invention, The substrate is 600 is rendered in” with --
of the invention, The substrate 680 is rendered in--.

In column7,line 41, please replace “material (@.g., caramic materials and the like}? with --
Materiais (e.g., ceramic materiais and the lke}--.

 

In column7,line 51, please replace “The depicted substrate 300 further includes a series of
with --The depicted substrate 600 further includes a series of-. Support for this correction is found, for
example, in column 7, line 42 (“The depicted substrate 600”) and in element 600 of FIG.6.

In column8,line 36, please replace “As before, the vias 324 electrically connect the high-speed”
with --As before, the vies 624 electrically connect the high-speed--. Support for this correction is found,
for example, in element 621 of FIG. 6.

In column9,line 41, please replace “the third ground plane configured for electrical” in claim 1
with --the fourth ground plane configuredfor electrical--. Support for this correction is found, for
example, in high-speed ground plane 631 of FIG. 6 and in column 8, lines 26-30 and lines 55-58. As
taught in column8, lines 26-30, the high-speed ground plane 631 is (i) dedicated to the grounding of
high-speed circuitry and is (ii) electrically and spatially isolated from the low-speed ground plane 611.
Astaught in column8, lines 55-58, the principles and methodologies described here can readily be used
to construct any multi-layer configuration.

The low-speed ground plane 611 of FIG. 6 is an example of the third groundplanerecited in
claim 1, and the high-speed groundplane 631 of FIG. 6 is an example of the fourth ground planerecited
in claim 1. The third and fourth ground planes are analogousto the first and second groundplanes
recited in claim 1, wherethe first ground plane enables “electrical connection with low speed electronic
circuitry” and the second groundplane enables “electrical connection with high speed electronic
circuitry.” See column 9, lines 30-35.

Dueto a mistake of a clerical nature, a typographical nature, or ofminor character that neither
constitutes new matter nor requires reexamination, the third ground plane wasincorrectly recited in claim
1 as being both “configured for electrical connection with low speed electronic circuitry” (column 9, lines
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37-38) and “configured for electrical connection with high speed electronic circuitry” (column 9,lines 41-
42). The proposed correction would result in the third ground plane being “configured for electrical
connection with low speedelectronic circuitry” and the fourth ground plane being “configured for
electrical connection with high speed electronic circuitry,” which comports with both the explicit
teachings of the specification and the analogousrecitations forthe first and second ground planes.

In column9,line 58, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column9,line 60, please replace “with high speed electroniccircuitry; and” with --with the
high speed electronic circuitry; and--.

In column10,line 3, please replace “um (micrometers) and wherein the secondsetofelectrical
are” with --um (micrometers) and wherein the secondset of electrical contacts are--.

In column10,line 18, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column10, line 20, please replace “with high speed electronic circuitry; and” with --with the
high speed electronic circuitry; and--.

In column 10, line 27, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column10,line 29, please replace “with high speed electronic circuitry; and” with --with the
high speed electronic circuitry; and--.

In column10,line 37, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column10,line 39, please replace “with high speed electronic circuitry; and” with --with the
high speed electronic circuitry; and--.

In column10,line 41, please replace “the first spacing between the contactsofthefirst set of”
with --a first spacing betweenthe contactsofthefirst set of--.

In column 10,line 49, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column10,line 51, please replace “with high speed electronic circuitry; and” with --with the
high speed electronic circuitry; and--.

In column11, line 2, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column11, line 4, please replace “with high speed electroniccircuitry; and” with --with the
high speed electronic circuitry; and--.

In column 11, line 21, please replace “arrangement comprises a die having both high-speed”
with --arrangement comprises a die having both the high-speed--.
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In column11, line 22, please replace “circuitry and low-speedelectronic circuitry; and” with --
circuitry and the low-speed electronic circuitry; and--.

In column 11, line 25, please replace “with low speed electronic circuitry; and” with --with the
low speed electronic circuitry; and--.

In column12,line 2, please replace “with high speed electroniccircuitry; and” with --with the
high speed electronic circuitry; and--.

In column12,line 12, please replace “14. An IC packageasrecited in claim 13 wherein the die”
with --14. An IC package as recited in claim 12 wherein the die--. Support for this correction is found,
for example, in FIG. 5, where die 501 has low-speed electronic circuitry and die 502 has high-speed
electronic circuitry. See, also, column7, lines 9-11 (“in the depicted example, one die S01 inchides low
speed circuitry and another stacked die 502 includes high-speed ctrouitry.”).

In column12, line 14, please replace “least one die has high-speed electroniccircuitry and
wherein”with --least one die has the high-speed electronic circuitry and wherein--.

In column12,line 15, please replace “at least one die has low-speedelectronic circuitry;” with --
at least one die has the low-speedelectroniccircuitry;--.

[X] The Commissioneris hereby authorized to charge payment of any fees required under 37 CFR
§§ 1.20(a) associated with this communication or credit any overpayment to Mendelsohn
Dunleavy, P.C., Deposit Account No. 50-0782.

Respectfully submitted,

Date: 03/04/2021 /Steve Mendelsohn/

Customer No. 22186 Steve Mendelsohn

Mendelsohn Dunleavy, P.C. Registration No. 35,951
1500 John F. Kennedy Blvd., Suite 910 Attorney for Applicant
Philadelphia, Pennsylvania 19102 (215) 557-6657 (phone)

(215) 557-8477 (fax)
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Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S) Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column 1, line 17, replace “substrates to hold and electrically interconnect integrated” with --substrates to hold
and electrically interconnect an integrated--.

In column 1, line 18, replace “circuit (IC) die mounted within the packaging substrate. In” with --circuit (IC) die
mounted within the packaging substrates. In--.

In column 1, line 24, replace “ground planesfor groundingthe circuitry of integrated circuit” with --ground planes
for grounding the circuitry of an integrated circuit--.

In column1, line 35, replace “employed. In one common implementation semiconductor’ with -employed. In
one commonimplementation a semiconductor--.

In column2,line 9, replace “much of a problem. However, at highs speeds a numberof” with --muchof a
problem. However, at high speeds a numberof--.

In column 2, line 15, replace “are configured the I/O and ground contacts spaced more”with --are configured
with the I/O and ground contacts spaced more--.

In column 2, line 34, replace “the traditional package format is increasingly proving be”with --the traditional
packageformatis increasingly proving to be--.

In column 2, line 58, replace “first ground plane. The second ground planeelectrically” with --first ground plane.
The second groundplaneis electrically--.

In column 2, line 60, replace “further including peripheral electrical contacts” with --further includes peripheral
electrical contacts--.

In column 2, line 66, replace “In another embodimentthe invention includes”with --In another embodimentthe
invention includes a--.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S): Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column4,line 20, replace “circuitry. Also, this particularly the case for high-speed” with —circuitry. Also, this is
particularly the case for high-speed--.

In column4,line 23, replace “data rates and frequencies are considered non-high speed” with --data rates and
frequencies is considered non-high speec--.

In column4,line 39, replace “facilitates by conductive vias that pass through the”with --facilitated by conductive
vias that pass throughthe--.

In column4,line 40, replace “and are electrically connected to both, a ground plane” with --and are electrically
connected to both a ground plane--.

In column4,line 60, replace “invention. The depicted embodimentis view in plan view. The”with --invention.
The depicted embodimentis viewed in plan view. The-.

In column5,line 13, replace “metallization structures are arranged about a die attachment” with --metallization
structures that are arranged about a die attachment--.

In column5,line 52, replace “ground plane 311 devoted to grounding only the” with --ground plane 331 devoted
to grounding only the--.

In column6,line 8, replace “fingers 334, high-speed ground 331, VDD core 312, and”with --fingers 334,
high-speed ground plane 331, VDD core 312, and --.

In column6,line 16, replace “ground plane 331 and its associated vias 321. The low speed”with --ground plane
331 and its associated vias 322. The low speed--.

In column6,line 41, replace “His tripled (to at least 140 um)relative to the low speed”with --His tripled (to at
least 200 —m) relative to the low speed--.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S): Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column7,line 4, replace “FIG. 5 schematically depicts a portion another” with --FIG. 5 schematically depicts a
portion of another--.

In column7,line 6, eplace “are assembled into a completed package 500. For sake of” with --are assembled
into a completed package. Forsake of--.

In column7,line 16, replace “fingers (not shownin this view). Similarly, the speed portions”with --fingers (not
shownin this view). Similarly, the high speed portions--.

In column7,line 23, replace “and low speedcircuitry of each of the depicted die. As” with --and low speed
circuitry of each of the depicted dies. As--.

In column7,line 25, replace “need not be the case. The die 501, 502 and upper metallization” with --need not
be the case. The dies 501, 502 and upper metallization--.

In column7,line 28, replace “package 500. These commonlyinclude, but are notlimited to” with --package.
These commonlyinclude, but are notlimited to--.

In column7,line 33, replace “of the invention. The substrate is 600 is rendered in” with --of the invention. The
substrate 600 is renderedin--.

In column7,line 41, replace “material (e.g., ceramic materials and the like)” with --materials (e.g., ceramic
materials and thelike)--.

In column7,line 51, replace “The depicted substrate 300 further includes a series of” with --The depicted
substrate 600 furtherincludesa seriesof--.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. KennedyBlvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/44 (09-07)
Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S): Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column8,line 36, replace “As before, the vias 321 electrically connect the high-speed’with --As before, the
vias 621 electrically connect the high-speed--.

In column9,line 41, replace “the third ground plane configuredforelectrical” in claim 1 with --the fourth ground
plane configured for electrical--.

In column9,line 58, replace “with low speed electroniccircuitry; and” with --with the low speed electronic
circuitry; and--.

In column9,line 60, replace “with high speed electroniccircuitry; and” with --with the high speed electronic
circuitry; and--.

In column 10, line 3, replace “um (micrometers) and wherein the second setof electrical are” with --um
(micrometers) and wherein the secondsetof electrical contacts are--.

In column 10, line 18, replace “with low speed electronic circuitry; and” with --with the low speed electronic
circuitry; and--.

In column 10, line 20, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

In column 10, line 27, rreplace “with low speed electronic circuitry; and” with --with the low speed electronic
circuitry; and--.

In column 10, line 29, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/44 (09-07)
Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S): Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column 10, line 37, replace “with low speed electronic circuitry; and” with --with the low speed electronic
circuitry; and--.

In column 10, line 39, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

In column 10, line 41, replace “the first spacing between the contactsof thefirst set of’ with --a first spacing
between the contacts ofthe first setof--.

In column 10, line 49, replace “with low speed electronic circuitry; and” with --with the low speed electronic
circuitry; and--.

In column10, line 51, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

In column 11, line 2, replace “with low speed electroniccircuitry; and” with --with the low speed electronic
circuitry; and--.

In column11, line 4, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

In column 11, line 21, replace “arrangement comprises a die having both high-speed” with -arrangement
comprises a die having both the high-speed--.

In column 11, line 22, replace “circuitry and low-speedelectronic circuitry; and” with --circuitry and the
low-speed electronic circuitry; and--.

In column 11, line 25, replace “with low speed electronic circuitry; and” with --with the low speed electronic
circuitry; and--.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/44 (09-07)
Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 7,646,091

APPLICATION NO.: 11/399,723

ISSUE DATE - 01/12/2010

INVENTOR(S): Maurice O. Othieno, Chok J. Chia, and Amar J. Amin

It is certified that an error appears or errors appearin the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In column 12, line 2, replace “with high speed electronic circuitry; and” with --with the high speed electronic
circuitry; and--.

In column 12, line 12, replace “14. An IC package asrecited in claim 13 wherein the die” with --14. An IC
packageasrecited in claim 12 wherein the die--.

In column 12, line 14, replace “least one die has high-speed electronic circuitry and wherein” with --least one die
has the high-speed electronic circuitry and wherein--.

In column 12, line 15, replace “at least one die has low-speed electronic circuitry;” with --at least one die has the
low-speed electronic circuitry;--. 

MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):

Steve Mendelsohn

Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 910, Philadelphia, Pennsylvania 19102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis tofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

SEMICONDUCTOR PACKAGE AND METHODUSING ISOLATED VSS PLANE TO

Title of Invention: ACCOMMODATEHIGH SPEED CIRCUITRY GROUND ISOLATION

em

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic AcknowledgementReceipt

Application Number: 11399723

International Application Number:

Confirmation Number: 1398

SEMICONDUCTOR PACKAGE AND METHODUSING ISOLATED VSS PLANE TO

Title of Invention: ACCOMMODATE HIGH SPEED CIRCUITRY GROUND ISOLATION

ee

Paymentinformation:

 
Deposit Account 500782

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

318012

1385-002A_Petition_for_Certifi

1 Requestfor Certificate of Correction cate_of_Correction_7646091_2 1
021 -03-04.pdf a1a2379802ff4304aa%6a3ff8cb598c45a2558bb

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2d03d9173501cecc3f924be9a0866cf9d 956:
d8f2

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/81A(12-08)
Approvedfor use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respondto a collection of information unlessit displays a valid OMB control number

Patent NumberPATENT - POWER OF ATTORNEY[PatentNumber|7,646,091
OR 01/12/2010First N dl t : :

REVOCATION OF POWEROF ATTORNEY Maurice O. Othieno
Title SEMICONDUCTOR PACKAGE AND

WITH A NEW POWEROF ATTORNEY METHOD USING ISOLATED VSS PLANE TO
ACCOMMODATEHIGH SPEED CIRCUITRY

AND GROUNDISOLATION

CHANGE OF CORRESPONDENCE ADDRESS 05-2572/LS11P272
| hereby revokeall previous powers of attorney given in the above-identified patent.

 [| A Powerof Attorney is submitted herewith.

OR | hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our
[mi] attorney(s) or agent(s) with respect to the patent identified above, and to transactall business in the United 22 1 86States Patent and Trademark Office connected therewith:
OR

C] | hereby appoint Practitioner(s) named below as my/ourattorney(s) or agent(s) with respect to the patentidentified above, and to transactall business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondenceaddressfor the above-identified patent to:

(| The address associated with the above-identified Customer Number.OR

[| The address associated with the Customer Number identified in the boxat right:
OR

C] Firm orIndividual Name
Address

pOstatePOipPT
pTCountry

Telephone
lam the:

[| Inventor, having ownership of the patent.
OR

im Patent owner.Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith orfiled on
SIGNATUREof Inventor or Patent Owner

Signature Pad February 23, 2021
ChadS.Hilyard Telephone

Title and Company|President

NOTE: Signatures ofall the inventors or patent ownersof the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

[m| Atotal of _1 forms are submitted.
This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTOto process) thefile of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14.This collection is
estimated to take 15 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending
upontheindividual case. Any comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/96 (11-18)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENTUNDER37CFR3.73(b)

Applicant/Patent Owner: BELL SEMICONDUCTOR, LLC

Application No./Patent No.: 7,646,091 Filed/Issue Date; 01/12/2010

SEMICONDUCTOR PACKAGE AND METHOD USING ISOLATED VSS PLANE TO ACCOMMODATE

HIGH SPEED CIRCUITRY GROUND ISOLATION

BELL SEMICONDUCTOR, LLC a corporation
(Type of Assignee, e.g., corporation, partnership, university, government agency,etc.(Nameof Assignee)

Titled:

states thatit is:

1. im the assignee of the entire right, title, and interestin;

an assigneeof less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interestis %); or

the assignee of an undividedinterest in the entirety of (a complete assignmentfrom oneofthe joint inventors was made)3.[|
the patent application/patentidentified above, by virtue ofeither:

A. [| An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel , Frame , of a copy”
is attached.

OR

. i A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee asfollows:

To: LSI LOGIC COPORATION1. From: /nventors

The document wasrecordedin the United States Patent and Trademark Office at

Ree| 017775 _ Frame 0366 , oracopy*is attached.

2. From: LSI LOGIC CORPORATION To: LSI CORPORATION

The document was recorded in the United States Patent and Trademark Office at

Ree| 933102 Frame 9270 , oracopy* is attached.

3. From: LSI CORPORATION To: AVAGO TECHNOLOGIES GENERALIP (SINGAPORE) PTE. LTD.

The document was recorded in the United States Patent and Trademark Office at

Reel 935390 Frame 0388 , oracopy’ is attached.

im Additional documents in the chain oftitle are listed on a supplemental sheet(s).

*As required by 37 CFR 3.73(b)(1)(i), if a copy/copies is/are attached, the documentary evidence of the chain oftitle from the
original ownerto the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE:A separate copy(/.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.]

{whgsetitle is supplied below) is authorized to act on behalf of the assignee.The undersigned

ave fs
Let February 23, 2021
Signature Date

Chad S. Hilyard President

Title or Registration NumberPrinted or Typed Name
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amountof time
you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner

 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Statement Under37 CFR 3.73(b) Attachment Sheet
Patent No. 7,646,091

B. Achain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as
follows:

4. From: AVAGO TECHNOLOGIES GENERALIP (SINGAPORE) PTE. LTD To: BELL SEMICONDUCTOR, LLC

The documentwasrecorded in the United States Patent and Trademark Office at Reel 044886, Frame 0766
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Electronic AcknowledgementReceipt

Application Number: 11399723

International Application Number:

Confirmation Number: 1398

SEMICONDUCTOR PACKAGE AND METHODUSING ISOLATED VSS PLANE TO

Title of Invention: ACCOMMODATEHIGH SPEED CIRCUITRY GROUND ISOLATION

ee

Paymentinformation:

 
Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

122189

05-2572_LSI1P272_1385-002A

POA81a_Signed.pdf
Powerof Attorney bc8ddb677e644d1780c420839a206adac8q

0e507 
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Information:

234659

05-2572_LSI1P272_1385-002A
Statement_Under_37_CFR_373

b_Signed.pdf 244021747194432cc47eb417cc908b2d04

Assignee showing of ownership per 37
CFR 3.73

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.g:

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATION NO.

 
11/399,723 01/12/2010 7646091 05-2572/LSI1P272 1398

24319 7590 12/23/2009

LSI CORPORATION
1621 BARBER LANE
MS: D-105

MILPITAS, CA 95035

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 433 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto. gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM)at (571)-272-4200.

APPLICANT(s)(Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Maurice O. Othieno, Union City, CA;
Chok J. Chia, Cupertino, CA;
Amar J. Amin, Milpitas, CA;
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1456
Alexandria, Virginia 22313-1456

or Fax (871)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asindicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " ADDRESS” formaintenance fee notifications.

  

   

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

 
 

24319 7590 09/30/2009
Certificate of Mailing or Transmission

LST CORPORATION Uhereb cert chat thisFeet Transmittal is being deposited ith the Unitedy States Pos ervice with sufficient postage for first class mail in an envelo:
1621 BARBER LANE addressed to the Mail Stop ISSUE’EEE address above, or being facsimile
MS: D-105 transtnitted to the USPTO (571) 273-2885, on the date indicated below.

MILPITAS, CA 95035 perenne Mepositor's name)|ee) 
FIRST NAMED INVENTOR | CONFIRMATION NO.
 
 

11/399,723 04/06/2006 Maurice 0. Othieno 05-2572/LSILP272 1398
TITLE OF INVENTION: SEMICONDUCTOR PACKAGE AND METHOD USING ISOLATED VSS PLANE TO ACCOMMODATE HIGH SPEED
CIRCUITRY GROUND ISOLATION

 PUBLICATION FEE DUE{PREV. PAID ISSUE FEE TOTAL FEE(S) DUE

nonprovisional NO $1510 $300 $0 $1810 12/30/2009

EXAMINER ART UNIT | CLASS-SUBCLASS

CRUZ, LESLIE PILAR 2826 257-6910)
 

i. Changeof ‘address or indication of "Fee Address” (37
CFR 1.363).

(al Change ofcorrespondence address (or Change of Correspondence
Address form PTO/SB/122)attached.

(] “Bee Address” indication (or "Fee Address” Indication form
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

   

 
  
 

2. For printing on the patent front page, list
(2) the namesof up to 3 registered patent attomeys '!_BeyerLawGroupLLP
or agents OR,alternatively,

(2) the nameofa single firm (having as a member a 2.
registered attorney or agent) and the names ofup to
2 registered patent attorneys or agents. Ifnonameis 43
listed, no name will be printed. . 

_ ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (printor type)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Nad

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

LSI Corporation Milpitas, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : CF individual & Corporation or other private group entity 13 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Mease first reapply any previously paid issue fee shown above)
Issue Fee [] A check is enclosed.

EK) publication Fee (No small entity discount permitted) Cl Payment bycredit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copies 3The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number _5 Oat 81 (enclose an extra copy ofthis form).   

TGhane = 5mnonoS
Ba. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. fod b. Applicantis no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE:The Issue Fee and Publication Pee Gf required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in
interest as shown by the records ofthe United States Patent an emark Office.

Date November 24, 2009

Typed or printedname Francis T. Kalinski If Registration No.__ 44,177

 

 
 

  
 

Authorized Signature _

 
 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO.Time will vary de nding upon the individual case. Any comments on the amount of time you require to completeoO Oe Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,this form and/or suppestions for reducing this burden, should be sent to .ria, Virginia 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450.Box 1450, Alexan
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection ofinformation unlessit displays a valid OMB control number. 
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Electronic Patent Application Fee Transmittal

SEMICONDUCTOR PACKAGE AND METHOD USINGISOLATED VSS PLANE TO

Title of Invention: ACCOMMODATEHIGH SPEED CIRCUITRY GROUND ISOLATION

feere

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1510 1510

1 300 300Publ. Fee- early, voluntary, or normal 1504
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_ . Sub-Total in

Total in USD (S$) 1810
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Electronic AcknowledgementReceipt

oe

itm

SEMICONDUCTOR PACKAGE AND METHOD USINGISOLATED VSS PLANE TO

Title of Invention: ACCOMMODATEHIGH SPEED CIRCUITRY GROUND ISOLATION

ee

Paymentinformation:

 
Submitted with Payment yes

Payment was successfully received in RAM

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

| Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

123988

Issue Fee Payment (PTO-85B) LSI1P272_Issue_Fee.pdf 3886eca559196585f46c8cf92a8e30a482b4}
854d

Information:

Fee Worksheet (PTO-875) fee-info.pdf
chdf443fac83d278f3ceb748aab2778614a5|

boog

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

LSI CORPORATION CRUZ, LESLIE PILAR

MS: D-105 2826

MILPITAS, CA 95035 DATE MAILED: 09/30/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

11/399,723 04/06/2006 Maurice O. Othieno 05-2572/LSI1P272 1398
TITLE OF INVENTION: SEMICONDUCTOR PACKAGE AND METHOD USING ISOLATED VSS PLANE TO ACCOMMODATE HIGH SPEED
CIRCUITRY GROUNDISOLATION

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 12/30/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.—THIS

STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALLENTITYstatus:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shownabove, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITYstatus before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above,or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATIONFEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalentof Part B.

IH. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advisedto the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicablefee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for PatentsP.O. Box 1Alecandvia Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeof address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

24319 7590 09/30/2009
Certificate of Mailing or Transmission

LSI CORPORATION I hereby certify that thisFee(s) Transmittal is being deposited pith the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
1621 BARBER LANE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MS: D-105 transmitted to the USPTO (571) 273-2885, on the date indicated below.
MILPITAS, CA 95035 (Depositor's name)

(Signature)

(Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

11/399,723 04/06/2006 Maurice O. Othieno 05-2572/LSI1P272 1398
TITLE OF INVENTION: SEMICONDUCTOR PACKAGE AND METHOD USING ISOLATED VSS PLANE TO ACCOMMODATE HIGH SPEED
CIRCUITRY GROUNDISOLATION

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $1510 $300 $1810 12/30/2009

EXAMINER ART UNIT CLASS-SUBCLASS

CRUZ, LESLIE PILAR 2826 257-691000

 

1. Change of correspondence addressor indication of "Fee Address" (37
CFR 1.363).

Lj Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

2. For printing on the patentfront page,list  
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,  
(2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis 3
listed, no namewill be printed.

   
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE:Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LY Advance Order - #of Copies [_J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

5. Change in Entity Status (from status indicated above)

LY a. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. LI b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
  

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown bythe records of the United States Patent and Trademark Office.

Authorized Signature Date
  

  
Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTOto process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR Li14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Time will v. epending uponthe individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent peeChief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMBcontrol number.

PTOL-85 RevRaeeAlOO43 Brough 08/31/2010. OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
11/399,723 04/06/2006 Maurice O. Othieno 05-2572/LSI1P272 1398

LSI CORPORATION CRUZ, LESLIE PILAR

MS: D-105 2826

MILPITAS, CA 95035 DATE MAILED: 09/30/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 433 day(s). If the issue fee is paid on the date that is three monthsafter the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 433 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (http://pair-uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Notice of Allowability

Application No. Applicant(s)

11/399,723 OTHIENOET AL.
Examiner Art Unit

Leslie P. Cruz 2826

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWASBILITY IS NOT A GRANT OFPATENTRIGHTS.This application is subject to withdrawal from issue atthe initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. ] This communication is responsive to the Amendment After Finalfiled on 01 July 2009.

2. XJ Theallowedclaim(s) is/are 3-16.

3. L] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)O All b)L)Some* c)L1None ofthe:

1. LF Certified copies of the priority documents have been received.

2. C1 Certified copies of the priority documents have been received in Application No.

3. [1] Copiesof the certified copies of the priority documents have been receivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE?”of this communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

4. (] A SUBSTITUTE OATH OR DECLARATIONmust be submitted. Note the attached EXAMINER’S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) 7 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [1] hereto or 2) [] to Paper No./Mail Date .

(o) (1 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OFand/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [] Notice of References Cited (PTO-892)

2. [] Notice of Draftperson's Patent Drawing Review (PTO-948)

3. [J Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date

4. (J Examiner's Comment Regarding Requirement for Deposit
of Biological Material

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06)
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Notice of Allowability

5. CJ Notice of Informal Patent Application

6. FJ Interview Summary (PTO-413),
Paper No./Mail Date .

7. J Examiner's Amendment/Comment

8. KJ Examiner's Statement of Reasons for Allowance

9. [J Other .

Part of Paper No./Mail Date 20090916
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Application/Control Number: 11/399,723 Page 2

Art Unit: 2826

DETAILED ACTION

The Advisory Action mailed on 23 July 2009 in response to the AmendmentAfter

Final filed on 01 July 2009 was sentin error. The AmendmentAfter Final has been

entered by the Examiner.

Allowable Subject Matter

Claims 3-16 are allowed overthe prior art of record.

The following is a statementof reasonsforthe indication of allowable subject

matter:

The prior art of record taken either singly or in combination fails to anticipate or

fairly suggest the limitations which the Applicant claims in claim 16 in a manner which

would warrant a rejection under 35 U.S.C. § 102 or 35 U.S.C. § 103.

There was no prior art found by the examiner that suggested modification or

combination with the cited prior art so as to satisfy the combination of the present

independentclaim 16; especially, the prior art does not provide a semiconductor

integrated circuit (IC) which comprises: a fourth ground plane thatis spatially separated

and electrically isolated from the third ground plane and at least one reference plane

associated with each layer of the substrate and the ground planesincluded thereon in

combination with the remaining structure as recited in claim 16.

Telephone/Fax Information
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Application/Control Number: 11/399,723 Page 3

Art Unit: 2826

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Leslie P. Cruz whose telephone numberis 571-272-

8599. The examiner can normally be reached on Monday-Friday 9:00-5:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Sue A. Purvis can be reached on 571-272-1236. The fax phone numberfor

the organization wherethis application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/LPC/

Examiner, Art Unit 2826

/Sue A. Purvis/

Supervisory Patent Examiner, Art Unit 2826
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Othienoetal. Attorney Docket No.:
05-2572/LSI1P272

Application No.: 11/399,723
Examiner: CRUZ, LESLIE PILAR

Filed: April 6, 2006
Group: 2826

Title: SEMICONDUCTOR PACKAGE AND

METHODUSING ISOLATED VSS PLANE TO Confirmation No.: 1398

ACCOMMODATE HIGH SPEED CIRCUITRY

GROUND ISOLATION
CERTIFICATE OF EFS-WEB TRANSMISSION 

Okay to enter. Thereby certify that this correspondenceis being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,

fLPC/ VA 22313-1450 on July 1, 2009.

09/Lé/2009 Signed: /Laura M. Dean/
Laura M. Dean

AMENDMENT B

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Office Action dated May 27, 2009, please amend the above-identified

patent application as follows:

Amendmentsto the Claims are reflected in the listing of claims which begin on page 2 ofthis

paper.

Remarks/Arguments begin on page 7 ofthis paper.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Othienoetal. Attorney Docket No.: 05-2572/LSI1P272

Application No.: 11/399,723 Examiner: CRUZ, LESLIE PILAR

Tiled: April 6, 2006 Group: 2826

Tile: SEMICONDUCTOR PACKAGE AND METHOD Confirmation No.: 1398

USING ISOLATED VSS PLANE TO

ACCOMMODATE HIGH SPEED CIRCUITRY

GROUND ISOLATION
CERTIFICATE OF EFS-WEB TRANSMISSION

Thereby certify that this correspondence is being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on September 15, 2009.

 

Signed: /Laura M. Dean/
T.aura M. Dean

APPLICANT’S STATEMENT OF SUBSTANCEOF INTERVIEW

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Examiner Cruz:

Thank you for your time spent during the brief Examiner Interview of September 15, 2009.

During that Interview we discussed the allowance of Claim 16. It was clarified that the only amendment

to Claim 16 was the correction of typographical errors. Moreover, the Applicantclarified that the

amendments to all othcr pending claims were in the nature of making such claims dependent on Claim 16.

The Examiner responded by indicating that she would do a quick search and then issue a notice of

allowance.

As always, the Examineris cordially invited to telephone the applicants representative to discuss

any matters pertaining to this case. Should the Examiner wishto contact the undersigned for any reason,

the telephone numbers set out below can beused.

Respectfully submitted,

BEYER LAW GROUP LLP

/Francis T. Kalinski II/

Francis T. Kalinski IT

Reg. No. 44,177
P.O. Box 1687

Cupertino, CA 95015-1687
408-255-8001
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IN THEUNITEDSTATES PATENTAND TRADEMARKOFFICE

In re application of: Othienoetal. Attorney Docket No.:
05-2572/LSI1P272

Application No.: 11/399,723
Examiner: CRUZ, LESLIE PILAR

Filed: April 6, 2006
Group: 2826

Title: SEMICONDUCTOR PACKAGE AND

METHOD USING ISOLATED VSS PLANE TO Confirmation No.: 1398

ACCOMMODATEHIGH SPEED CIRCUITRY

GROUNDISOLATION
CERTIFICATE OF EPS-WEB TRANSMISSION

Thereby certify that this correspondenceis being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on July 1, 2009.

Signed: /Y.aura M. Dean/
Laura M. Dean

AMENDMENTB

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Office Action dated May 27, 2009, please amend the above-identified

patent application as follows:

Amendmentsto the Claims are reflected in the listing of claims which begin on page 2 ofthis

paper.

Remarks/Arguments begin on page 7 of this paper.

Do not enter.

{LPC/

07/20/2009
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UNITED STATES PATENT AND TRADEMARK OFFICE 
 
   

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

11/399,723 04/06/2006 Maurice O. Othieno

24319 7590 07/23/2009

LSI CORPORATION
1621 BARBER LANE
MS: D-105

MILPITAS, CA 95035

05-2572/LSI1P272

 
CONFIRMATIONNO.   

1398

EXAMINER

CRUZ, LESLIE PILAR

ART UNIT

2826

MAIL DATE

07/23/2009

PAPER NUMBER

DELIVERY MODE

PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

Advisory Action 11/399,723 OTHIENOETAL.
Before the Filing of an Appeal Brief Examiner Art Unit

Leslie P. Cruz 2826

--The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

THE REPLY FILED 01 July 2009 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. ] The reply wasfiled after a final rejection, but prior to or on the same dayasfiling a Notice of Appeal. To avoid abandonmentofthis
application, applicant musttimely file one of the following replies: (1) an amendment,affidavit, or other evidence, which places the
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply mustbefiled within one of the following time
periods:

a) C] The period for reply expires months from the mailing date ofthe final rejection.
b) Xx] The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date setforth in the final rejection, whicheveris later. In

no event, however, will the statutory period for reply expire later than SIX MONTHSfrom the mailing date of the final rejection.

Examiner Note:If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensionsof time may be obtained under 37 CFR 1.136(a). The date on whichthe petition under 37 CFR 1.136(a) and the appropriate extension fee
have beenfiled is the date for purposes of determining the period of extension and the corresponding amountof the fee. The appropriate extension fee
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, evenif timely filed,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. CT The Notice of Appeal wasfiled on . Abrief in compliance with 37 CFR 41.37 must befiled within two monthsof the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a
Notice of Appeal has been filed, any reply mustbefiled within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. K] The proposed amendmenit(s) filed after a final rejection, but prior to the date offiling a brief, will not be entered because
(a)X] They raise new issues that would require further consideration and/or search (see NOTEbelow);
(b)] They raise the issue of new matter (see NOTEbelow);
(c) CT They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
(a)C They present additional claims without canceling a corresponding numberoffinally rejected claims.

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4.] The amendmentsare notin compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5.L] Applicant's reply has overcomethe following rejection(s):
6. CT] Newly proposed or amended claim(s)

non-allowable claim(s).
7. Xx] For purposes of appeal, the proposed amendment(s): a) XI] will not be entered, or b) [] will be entered and an explanation of

how the new or amendedclaims would be rejected is provided below or appended.
The status of the claim(s) is (or will be) as follows:
Claim(s) allowed: 76.
Claim(s) objected to: .
Claim(s) rejected: 2-15, 26, 27, 29 and 30.
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [] Theaffidavit or other evidencefiled after a final action, but before or on the date offiling a Notice of Appeal will not be entered
becauseapplicant failed to provide a showing of good andsufficient reasons whytheaffidavit or other evidence is necessary and
wasnot earlier presented. See 37 CFR 1.116(e).

9. F] Theaffidavit or other evidencefiled after the date offiling a Notice of Appeal, but prior to the date offiling a brief, will not be
entered becausetheaffidavit or other evidence failed to overcomeall rejections under appeal and/or appellantfails to provide a
showing a good andsufficient reasons whyit is necessary and wasnotearlier presented. See 37 CFR 41.33(d)(1).

10. (] The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER

11. The request for reconsideration has been considered but does NOTplace the application in condition for allowance because:

would be allowable if submitted in a separate, timely filed amendment canceling the

12. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
13. [J Other: .

[Sue A. Purvis/

Supervisory Patent Examiner, Art Unit 2826

 
U.S. Patent and Trademark Office

PTOL-303 (Rev. 08-06) Advisory Action Beforethe Filing of an Appeal Brief Part of Paper No. 20090720
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Continuation Sheet (PTO-303) Application No. 11/399,723

Continuation of 3. NOTE: Applicant deleted the limitations "a plurality of electricaly connections that electrically connect the first ground
plane with solder balls mounted on the second surface of the substrate; a plurality of additional electrical connections that electrically conect
the second ground plane with solder balls mounted on the second surface of the substrate; and peripheral electrical contacts arranged on
the substrate and configured for connection with electronic circuitry external to the package” from independent claim 16. The amendment
broadensthe scope of the claim and would require further search and/or consideration.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Othienoetal. Attorney Docket No.:
05-2572/LSI1P272

Application No.: 11/399,723
Examiner: CRUZ, LESLIE PILAR

Filed: April 6, 2006
Group: 2826

Title: SEMICONDUCTOR PACKAGE AND

METHODUSING ISOLATED VSS PLANE TO Confirmation No.: 1398

ACCOMMODATE HIGH SPEED CIRCUITRY

GROUND ISOLATION
CERTIFICATE OF EFS-WEB TRANSMISSION

Thereby certify that this correspondenceis being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on July 1, 2009.

 

Signed: /Laura M. Dean/
Laura M. Dean

AMENDMENT B

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Office Action dated May 27, 2009, please amend the above-identified

patent application as follows:

Amendmentsto the Claims are reflected in the listing of claims which begin on page 2 ofthis

paper.

Remarks/Arguments begin on page 7 ofthis paper.
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Thelisting of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

Claims 1-2 (Cancelled)

Claim 3: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

low speed electronic circuitry is defined as circuitry having serial transfer rates of less than about

1 Gigabits per second (Gb/s); and

wherein the high speed electronic circuitry is defined as circuitry having serial transfer

rates of greater than about 1 Gb/s.

Claim 4: (Currently Amended) An IC package as recited in Claim 16 [[2]] wherein the

high speed electronic circuitry is defined as circuitry having serial transfer rates of greater than

about 8.5 Gb/s.

Claim 5: (Currently Amended) An IC package asrecited in Claim 16 [[2]] wherein the

peripheralelectrical contacts include,

a first set of electrical contacts for electrical connection with low speed electronic

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the secondset of electrical contacts are spaced apart at a distancethatis at least

twice as far apart as the spacingforthefirst set of electrical contacts.

Claim 6: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

peripheralelectrical contacts include,

a first set of electrical contacts for electrical connection with low speed electronic

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the secondset of electrical contacts are spaced apart at a distance thatis at least

three times as far apart as the spacing forthefirst set of electrical contacts.
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Claim 7: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

peripheralelectrical contacts include,

a first set_of electrical contacts for electrical connection with low speed electronic

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the secondset of electrical contacts are spaced apart at a distance sufficient to

establish a differential impedance of at least 100 ohms (€2) between the contacts of the second

set.

Claim 8: (Original) An IC package as recited in Claim 5 wherein the first set of electrical

contacts are spaced apart a distance of at least 70 tum (micrometers) and wherein the second set

of electrical are spaced apart a distance of at least 140 um (micrometers).

Claim 9: (Original) An IC package as recited in Claim 5 wherein thefirst set of electrical

contacts are spaced apart a distance of at least 70 tum (micrometers) and wherein the second set

of electrical are spaced apart a distance ofat least 200 um (micrometers).

Claim 10: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

peripheralelectrical contacts include,

a first set_of electrical contacts for electrical connection with low speed electronic

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the electrical contacts are arranged suchthat,

the first spacing between the contacts of the first set of electrical contacts is smaller than

a [[the]] second spacing between the contacts of the secondset of electrical contacts, thereby

enabling greater contact density for the first set of electrical contacts.

Claim 11: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

peripheral electrical contacts include,

a first set of electrical contacts for electrical connection with low speed electronic

circuitry; and

Page 299 of 433



Page 300 of 433

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the electrical contacts are arranged as part of I/O lines such that,

a [[the]] first spacing between the contacts of the first set of electrical contacts is

sufficient to establish a control differential impedance of at least 50 O between the contacts of

the first set of electrical contacts to substantially eliminate cross-talk between I/O lines for the

low speed electronic circuitry; and

a [[the]] second spacing between the contacts of the secondset of electrical contacts is

sufficient to establish a control differential impedanceofat least 100 Q between the contacts of

the secondset of electrical contacts to substantially eliminate cross-talk between I/O lines for the

high speed electronic circuitry.

Claim 12: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

peripheral electrical contacts include,

a first set of electrical contacts for electrical connection with low speed electronic

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the electrical contacts are arranged suchthat,

a [[the]] first spacing between the contacts of the first set of electrical contacts is

sufficient to establish a control differential impedanceof at least 50 © betweenthe contacts of

the first set of electrical contacts; and

a [[the]] second spacing between the contacts of the secondset of electrical contacts is

sufficient to establish a control differential impedanceof at least 100 Q between the contacts of

the secondset of electrical contacts.

Claim 13: (Currently Amended) An IC packageas recited in Claim 16 [[2]] wherein the

first surface includes a die attachment surface with [[has]] a die arrangement attached thereto,

the die arrangementbeing electrically connected to the first ground plane, the second

ground plane, and the peripheral electrical contacts of the substrate.

Claim 14: (Currently Amended) An IC packageas recited in Claim 13 wherein the die

arrangement comprises a die having both high-speedelectronic circuitry and low-speed

electronic circuitry; and
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wherein the peripheral electrical contacts include,

a first set of electrical contacts for electrical connection with low speed electronic 

circuitry; and

a secondset of electrical contacts for electrical connection with high speed electronic

circuitry; and

wherein the low-speed electronic circuitry is connected with the first ground plane and is

electrically connected with thefirst set of electrical contacts that are spaced for connection with

the low speed electronic circuitry; and

wherein the high-speed electronic circuitry is connected with the second ground plane

and is electrically connected with the second set of electrical contacts that are spaced for

connection with the high speed electronic circuitry.

Claim 15: (Previously Presented) An IC package as recited in Claim 14 wherein the die

arrangement comprises a stacked die arrangement wherein at least one die has high-speed

electronic circuitry and wherein at least one die has low-speed electronic circuitry;

wherein the low-speed electronic circuitry is connected with the first ground plane andis

electrically connected with the first set of electrical contacts that are spaced for connection with

the low speed electronic circuitry; and

wherein the high-speed electronic circuitry is connected with the second ground plane

andis electrically connected with the second set of electrical contacts that are spaced for

connection with the high speed electronic circuitry.

Claim 16: (Currently Amended) A semiconductorintegrated circuit (IC) package which

comprises:

a substrate having a first surface and a second surface wherein;

a first layer of the substrate includes,

a first ground plane enabling electrical connection with low speed

electronic circuitry, and

a second ground planethat is spatially separated and electrically isolated

from the first ground plane, the second ground plane enablingelectrical

connection with high speed electronic circuitry;

a second layer of the substrate includes,

a third ground plane configured for electrical connection with low speed

electronic circuitry, and
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a fourth ground plane that is spatially separated and electrically isolated

from the third ground plane, the third ground plane configured for electrical

connection with high speed electronic circuitry;

a plurality of electrical connections that electrically connectthe first ground plane with

solder balls mounted on the second surface of the substrate;

a plurality of additional electrical connections that electrically connect the second ground

plane with solder balls mounted on the second surface of the substrate; and

peripheral electrical contacts arranged on the substrate and configured for connection

with electronic circuitry external to the package; and

at least one reference plane associated with each layer of the substrate and the ground

planes included thereon.

 
Claims 17-30 (Cancelled).
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REMARKS/ARGUMENTS

The applicants thank the Examiner and appreciate the thought and effort put into the

Office Action mailed May 27, 2009.

All pending Claims save Claim 16 are rejected.

In this Amendment, Claim 16 is amended to remove some redundant and typographical

errors. No change in claim scope is engendered by these superficial changes. Additionally, the

Applicants specifically point out that no changes are made to Claim 16 in responseto the cited

art. The Applicants respectfully submit that Claim 16 is in condition for allowance.

Moreover, Claims 3-7 and 10-14 have been amended andare discussed further herein.

Also, Claims 2, 26, 27, 29, and 30 are cancelled.

Consequently, Claims 3-16 are now pending in the application. Reconsideration and

allowance are hereby requested.

Conclusion:

In view of the foregoing amendments and remarks,it is respectfully submitted that the

claimed invention as presently presented is patentable over the art of record andthatthis case is

now in condition for allowance.

Accordingly, the applicants request withdrawal of all pending rejections and request

reconsideration of the pending application and promptpassage to issuance. As an aside, the

applicants clarify that any lack of response to any of the issues raised by the Examineris not an

admission by the applicant as to the accuracy of the Examiner’s assertions with respect to such

issues. Accordingly, applicant’s specifically reserve the right to respond to such issuesat a later

time during the prosecution of the present application, should such a needarise.

As always, the Examineris cordially invited to telephone the applicants representative to

discuss any matters pertaining to this case. Should the Examiner wish to contact the undersigned

for any reason, the telephone numbersset out below can be used.
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Additionally, if any fees are due in connection with the filing of this Amendment,the

Commissioneris authorized to deduct such fees from the undersigned’s Deposit Account No.

12-2252 (Order No. 05-2572).

Respectfully submitted,
BEYER LAW GROUP LLP

/Francis T. Kalinski II/

Francis T. Kalinski IT

Reg. No. 44,177
P.O. Box 1687

Cupertino, CA 95015-1687
408-255-8001
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Othienoetal. Attorney Docket No.:
05-2572/LSI1P272

Application No.: 11/399,723
Examiner: CRUZ, LESLIE PILAR

Filed: April 6, 2006
Group: 2826

Title: SEMICONDUCTOR PACKAGE AND

METHODUSING ISOLATED VSS PLANE TO Confirmation No.: 1398

ACCOMMODATE HIGH SPEED CIRCUITRY

GROUND ISOLATION
CERTIFICATE OF EFS-WEB TRANSMISSION

Thereby certify that this correspondenceis being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on July 1, 2009.

Signed: /Laura M. Dean/
Laura M. Dean

AMENDMENTB TRANSMITTAL

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is an Amendmentin the above-identified application.

The fee has been calculated as shown below.

Claims Ilighest
After Previously
Amendment Paid For

Total Claims|14 25 x26 =0 x52=0

Present Small Entity Large Entity
Extra Rate Fee Rate Fee
 

Independent MINUS x 110=0 x 220 =0
Claims

Multiple Dependent Claim Present and I’ee Not Previously Paid

Applicant(s) believe that no (additional) Extension of Timeis required; however,if it is determined
that such an extension is required, Applicant(s) hereby petition that such an extension be granted.
and authorize the Commissioner to charge the required fees for an Extension of Time under 37 CFR
1.136 to Deposit Account No. 12-2252 (Order No. 05 2572).

 
Xl Please charge the required fees, or any additional fees required to facilitate filing the enclosed

response, to Deposit Account No. 12-2252 (Order No. 05 2572).

Respectfully submitted,
BEYER LAW GROUP LLP

/Francis T. Kalinski I/

Francis T. Kalinski II

Reg. No. 44,177
P.O. Box 1687

Cupertino, CA 95015-1687
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Application No. Applicant(s)

11/399,723 OTHIENO ETAL.

Office Action Summary Examiner Art Unit

Leslie P. Cruz 2826 So
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timelyfiled
after SIX (6) MONTHSfrom the mailing date of this communication.

- If NO period forreply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended period for replywill, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
eamed patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 19 February 2009.
2a)X] This action is FINAL. 2b)L] This action is non-final.

3)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 2-16 and 26-30 is/are pending in the application.

4a) Of the above claim(s) 28 is/are withdrawn from consideration.

5)X] Claim(s) 16 is/are allowed.

6)X] Claim(s) 2-15,26,27,29 and 30 is/are rejected.
7)L] Claim(s)__ is/are objectedto.

8)L] Claim(s)____ are subject to restriction and/or election requirement.

Application Papers

9)L] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 19 February 2009is/are: a)[X] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)LJAll b)L_] Some*c)L] Noneof:

1.L] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have beenreceived in Application No.

3.L] Copies ofthe certified copies of the priority documents have been receivedin this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action foralist of the certified copies not received.

Attachment(s)

1) Xx] Notice of References Cited (PTO-892) 4) C] Interview Summary (PTO-413)
2) [1] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date._
3) [J Information Disclosure Statement(s) (PTO/SB/08) 5) L] Noticeof Informal Patent Application

Paper No(s)/Mail Date . 6) C] Other:

 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 2009051 1
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DETAILED ACTION

Election/Restrictions

New claim 28 is withdrawn from further consideration pursuant to 37 CFR

1.142(b) as being drawn to a nonelected Species, there being no allowable generic or

linking claim. Election was made withouttraverse in the reply filed on 08/29/2008.

Drawings

The drawings were received on 02/19/2009. These drawings are acceptable.

Claim Objections

Claim 2 is objected to because ofthe following informalities: lines 12-13 recite

the limitation “a plurality of additional electrical connections that electrically connect the

second ground plane with solder balls mounted on the second surface of the substrate;

and”. Lines 14-15 repeats the limitation recited in lines 12-13. Appropriate correction is

required.

Claim 26 is objected to because ofthe following informalities: lines 4-5 recite

“the first system arranged for connection with a with speed ground plane”. Did

Applicant mean “the first system arranged for connection with a high speed ground

plane’? Appropriate correction is required.
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Functional Language (MPEP § 2114)

APPARATUS CLAIMS MUST BE STRUCTUR-ALLY DISTINGUISHABLE FROM THE PRIOR ART

>While features of an apparatus mayberecited either structurally or functionally,

claims< directed to >an< apparatus must be distinguished from the prior art in terms of

structure rather than function. >/n re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d

1429, 1431-32 (Fed. Cir. 1997) (The absenceof a disclosurein a prior art reference

relating to function did not defeat the Board's finding of anticipation of claimed

apparatus becausethe limitations at issue were found to be inherentin the prior art

reference); see also /n re Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 228-29

(CCPA 1971);< In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959).

"[A]pparatus claims cover whata device is, not what a device does." Hewlett-Packard

Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir.

1990) (emphasis in original).

MANNEROF OPERATING THE DEVICE DOESNOTDIFFERENTIATE APPRATUS CLAIM FROM

THE PRIOR ART

A claim containing a "recitation with respect to the mannerin which a claimed

apparatus is intended to be employed doesnotdifferentiate the claimed apparatus from

a prior art apparatus"if the prior art apparatus teachesall the structural limitations of the

claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) (The preamble

of claim 1 recited that the apparatus was "for mixing flowing developer material" and the

body of the claim recited "means for mixing ..., said mixing means being stationary and
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completely submergedin the developer material". The claim was rejected over a

reference which taughtall the structural limitations of the claim for the intended use of

mixing flowing developer. However, the mixer wasonly partially submerged in the

developer material. The Board held that the amount of submersion is immaterial to the

structure of the mixer and thus the claim was properly rejected.).

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which formsthe basisforall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthis title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 2-14, 26, 27, 29 and 30 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Wu (US 2004/0238939 A1).

With respect to claim 2, Wu (Figs. 3, 9a-13) discloses a semiconductorintegrated

circuit (IC) package which comprises: a substrate [914, 916] having a first surface [928]

and a second surface [936]; a die attachmentsurface [directly below die 10] formed on

the first surface;a first ground plane [R21, paragraph 0105] for electrical connection

with a first electronic circuitry [paragraph 0095]; a plurality of electrical connections

[1014] that electrically connect the first ground plane with solder balls [1020, paragraph

0112] mounted on the second surface of the substrate; a second ground plane [R11,

paragraph 0106] that is spatially separated and electrically isolated from the first ground

plane, the second ground planefor electrical connection with a second electronic
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circuitry [paragraph 0095]; a plurality of additional electrical connections [1206] that

electrically connect the second ground plane with solderballs [954, paragraph 0119]

mounted on the second surface of the substrate; and peripheral electrical contact [954]

arranged on the substrate and configured for connection with electronic circuitry

external to the package [paragraph 0117], wherein the peripheral electrical contacts

comprise:a first set of electrical contacts [954, paragraph 0112] for electrical connection

with the first electronic circuitry and the contacts are arranged at a first spaced apart

distance; and a secondsetofelectrical contacts [954, paragraph 0106] for electrical

connection with the second electronic circuitry and the contacts are arranged at a

second spaced apart distance.

Wu doesnotspecify the first electronic circuitry is low speed electronic circuitry

or the second high speed electronic circuitry is high speed electronic circuitry. Wu also

does notspecify the first set of electrical contacts is for electrical connection with low

speed electronic circuitry and configured to passlow bit rate electronic signals wherein

the configuration is sufficient to establish a control differential impedance between the

contacts effective to substantially eliminate cross-talk betweenthefirst set of contacts

during cross-talk betweenthefirst set of contacts during operation with the low speed

electronic circuitry or the second setof electrical contacts for electrical connection with

high speed electronic circuitry and configured to pass high bit rate electronic signals

wherein the configuration is sufficient to establish a control differential impedance

betweenthe contacts effective to substantially eliminate cross-talk between the second

set of contacts during operation with the high speed electronic circuitry
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However, the claimed apparatus must be distinguished from theprior art in terms

of structure rather than function and a recitation with respect to the mannerin which a

claimed apparatus is intended to be employed does notdifferentiate the claimed

apparatus from a prior art apparatus. Applicant’s claim 2 does notdistinguish over the

Wureference regardless of the above functional language recited in the claim.

Note Functional Language (MPEP § 2114) section above.

With respect to claim 3, Wu discloses an IC packageasrecited in claim 2. Wu

does not specify the first electronic circuitry is defined as circuitry having serial transfer

rates of less than about 1 Gigabits per second (Gb/s); and the second electronic

circuitry is defined as circuitry having serial transfer rates of greater than about 1 Gb/s.

Note that a recitation of the functional language such as “the low speed

electronic circuitry is defined as circuitry having serial transfer rates of less than about1

Gigabits per second (Gb/s); and wherein the high speed electronic circuitry is defined as

circuitry having serial transfer rates of greater than about 1 Gb/s” of the claimed

apparatus mustbe distinguished from theprior art in terms of structure rather than

function and a recitation with respect to the mannerin which a claimed apparatusis

intended to be employed doesnotdifferentiate the claimed apparatus from a prior art

apparatus. Applicant’s claim 3 does not distinguish over the Wu reference regardless of

the abovefunctional languagerecited in the claim.

Note Functional Language (MPEP § 2114) section above.
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With respect to claim 4, Wu discloses an IC packageasrecited in claim 2. Wu

does not specify the second electronic circuitry is defined as circuitry having serial

transfer rates of greater than about 8.5 Gb/s.

Note that a recitation of the functional language use such as “the high speed

electronic circuitry is defined as circuitry having serial transfer rates of greater than

about 8.5 Gb/s” of the claimed apparatus must be distinguished from the priorart in

terms of structure rather than function and a recitation with respect to the mannerin

which a claimed apparatusis intended to be employed doesnot differentiate the

claimed apparatus from a prior art apparatus. Applicant’s claim 4 does notdistinguish

over the Wu reference regardless of the abovefunctional languagerecited in the claim.

Note Functional Language (MPEP § 2114) section above.

With respect to claims 5-7 and 10, Wu discloses an IC packageasrecited in

claim 2. Wudisclosesfirst set of electrical contacts and secondsetofelectrical

contacts may be arranged in order to improve layoutflexibility and minimizing package

footprint while retaining high levels of system function performance [paragraphs 0032-

0044, 0124]. Inner and outer ring segments designated by counting indices (R1}, R2k)

of the R1 group and the R2 group are defined by respective annular segmentlengths

(L1j, L2k) and orthogonal widths (W1j, W2k). The segments (R1j, R2k) are spaced

orthogonal from peripheral edges defined by nearest adjacent chip, package or isolated

interconnecting routing traces by corresponding proximal (inward directed) and distal

(outward directed) spacing distances (Wpj, Wpk, Wdj, Wdk) where(p) indicates a

proximal spacing, (d) indicates a distal spacing distance, and (j, k) are the counting
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integers designating the jth segment of inner R1 set and the kth segmentof the outer

R2 set [paragraph 0096]. Wu [paragraph 0097] also disclosesthefirst set of vias [930]

provide electrical connection from selected bumps [954] through both layers [914, 916]

to selected top layer via pads [960] patterned in the conductive layer [926] at the

opposite (top) side [928] of layer [914]. Wufurther disclosesflexibility is provided for

easing the burdenofdistributing multiple power supply voltages and multiple ground

paths for decoupling noise-producingcircuits from noise sensitive circuits by the

segmentedrings of the annular R1 group and the annular R2 group [paragraph [0105].

Therefore, the specific claimed relative spaced apart distance between the second set

of electrical contacts and the first set of electrical contacts, absent anycriticality, are

only considered to be the “optimum”distances that a person having ordinary skill in the

art would have been able to determine using routine experimentation based, among

otherthings, on the desired adhesive strength, manufacturing costs, etc. (see Boesch,

205 USPQ 215 (CCPA 1980)), and since neither non-obvious nor unexpected results,

i.e., results which are different in kind and not in degree from the results of the priorart,

will be obtained.

Accordingly, since the applicants have not established the criticality (see next

paragraph below)of the stated relative distance, it would have been obviousto one of

ordinary skill in the art to use these valuesin the device of Wu

The specification contains no disclosure of either the critical nature of the claimed

dimensions or any unexpected results arising therefrom. Where patentability is said to

be based upon particular chosen dimensions or upon anothervariable recited in a
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claim, the applicant must show that the chosen dimensionsarecritical. /n re Woodruff,

919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990).

With respect to claims 8, 9, Wu discloses an IC packageasrecited in claim 5.

Wudisclosesfirst set of electrical contacts and secondset of electrical contacts may be

arranged in order to improvelayoutflexibility and minimizing package footprint while

retaining high levels of system function performance [paragraphs 0032-0044, 0124].

The specific claimed relative spaced apart distance between the secondsetofelectrical

contacts andthefirst set of electrical contacts, absent anycriticality, are only

considered to be the “optimum”distances that a person having ordinary skill in the art

would have been able to determine using routine experimentation based, among other

things, on the desired adhesive strength, manufacturing costs, etc. (see Boesch, 205

USPQ 215 (CCPA 1980)), and since neither non-obvious nor unexpected results, /.e.,

results which are different in kind and not in degree from the results of the priorart, will

be obtained.

Accordingly, since the applicants have not established the criticality (see next

paragraph below)of the stated relative distance, it would have been obviousto one of

ordinary skill in the art to use these valuesin the device of Wu

The specification contains no disclosure of either the critical nature of the claimed

dimensions or any unexpected results arising therefrom. Where patentability is said to

be based upon particular chosen dimensions or upon anothervariable recited in a

claim, the applicant must show that the chosen dimensionsarecritical. /n re Woodruff,

919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990).
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With respect to claims 11 and 12, Wu discloses the IC packageasrecited in

claim 2. Wu discloses the electrical contacts are arranges aspartofI/O lines

[paragraph 0117]. Wu disclosesfirst set of electrical contacts and second setof

electrical contacts may be arranged in order to improvelayoutflexibility and minimizing

packagefootprint while retaining high levels of system function performance

[paragraphs 0032-0044, 0124]. The specific claimed relative spaced apart distance

between the second setof electrical contacts and the first set of electrical contacts,

absentanycriticality, are only considered to be the “optimum”distances that a person

having ordinary skill in the art would have been able to determine using routine

experimentation based, amongother things, on the desired adhesive strength,

manufacturing costs, etc. (see Boesch, 205 USPQ 215 (CCPA 1980)), and since neither

non-obvious nor unexpectedresults, /.e., results which are different in kind and notin

degree from the results of the prior art, will be obtained.

Accordingly, since the applicants have not established the criticality (see next

paragraph below)of the stated relative distance, it would have been obviousto one of

ordinary skill in the art to use these valuesin the device of Wu

The specification contains no disclosure of either the critical nature of the claimed

dimensions or any unexpected results arising therefrom. Where patentability is said to

be based upon particular chosen dimensions or upon anothervariable recited in a

claim, the applicant must show that the chosen dimensionsarecritical. /n re Woodruff,

919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990).
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With respect to claim 13, Wu discloses an IC packageasrecited in claim 2. Wu

(Figs. 3, 9-13) further discloses the die attachment surface has a die [10, paragraph

0094] arrangementattached thereto, the die arrangement being electrically connected

to the first ground plane, the second ground plane, and the peripheral electrical contacts

of the substrate.

With respect to claim 14, Wu discloses an IC package asrecited in claim 13. Wu

further discloses the die arrangement comprises a die [paragraph 0094] having both a

second electronic circuitry and a first electronic circuitry; wherein a first electronic

circuitry is connected with the first ground plane andis electrically connected with the

first set of electrical contacts that are spaced for connection with the electronic circuitry;

and wherein the secondelectronic circuitry is connected with the second ground plane

andis electrically connected with the second setof electrical contacts that are spaced

for connection the second speedelectronic circuitry. Wu discloses two powerring

segments may be used for separate ground return bonding locations for separate

ground nets for two separate power nets disposed on a multi-powerIC chip mounted in

the package [paragraph 0083]. Wu does notspecify thatfirst electronic circuitry is a

low-speed electronic circuitry; and wherein the second electronic circuitry is high-speed

electronic circuitry.

Note that a recitation of the function/intended use such as “high-speed circuitry

and low-speedcircuitry” of the claimed apparatus must be distinguished from the prior

art in terms of structure rather than function and a recitation with respect to the manner

in which a claimed apparatus is intended to be employed doesnotdifferentiate the
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claimed apparatus from a prior art apparatus. Applicant’s claim 14 does not distinguish

over the Wu reference regardless of the abovefunctional languagerecited in the claim.

Note Functional Language (MPEP § 2114) section above.

With respect to claim 26, so far as understood, Wu (Figs. 3, 9a-13) discloses a

semiconductor operating configuration comprising: a mother board [PC board,

paragraph 0094] having two ground systemsincludingafirst ground system [paragraph

0112] arranged for connection with a first ground plane [R21, paragraph 0105] of an IC

(integrated circuit) package [900] and a second ground system [paragraph 0117]

electrically isolated from the first system arranged for connection with a with a second

ground plane [R11, paragraph 0106] of the IC chip [10]; an integrated circuit (IC)

package mounted on the mother board and configured to comprise both second and

first speed electronic circuitry, the IC comprises: a substrate [914, 916]havingafirst

surface [928] and a second surface [936] with an integrated circuit die construction

mounted onthe substrate, the die construction including both second andfirst electronic

Circuitry; a first ground plane [R21, paragraph 0105] electrically connected with thefirst

electronic circuitry of the IC and also electrically connected with first ground system of

the motherboard; a plurality of electrical connections [1018] that electrically connect the

first ground plane with solder balls [1020] mounted on the second surface of the

substrate; a second ground plane [R11, paragraph 0106] that is spatially separated and

electrically isolated from the first ground plane, the second ground plane connected with

the second electronic circuitry of the IC and also electrically connected with second

ground system of the motherboard; a plurality of additional electrical connections [1110,
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1116] that electrically connect the second ground plane with solder balls [954] mounted

on the second surface of the substrate; and peripheral electrical contacts [926] arranged

on the substrate and configured for connection with electronic circuitry of the

motherboard. Wu doesnot specify the first and secondelectronic circuitry is a low and

high speed electronic circuitry, respectively.

However, the claimed apparatus must be distinguished from theprior art in terms

of structure rather than function and a recitation with respect to the mannerin which a

claimed apparatus is intended to be employed does notdifferentiate the claimed

apparatus from a prior art apparatus. Applicant’s claim 27 does notdistinguish over the

Wureference regardless of the above functional language recited in the claim.

Note Functional Language (MPEP § 2114) section above.

With respect to claim 27, Wu (Figs. 3, 9a-13) A semiconductor integrated circuit

package, the package comprising: a substrate [914, 916] havingafirst surface [928]

and a second surface [936] with an integrated circuit die [10] construction mounted on

the substrate, the die construction including both a first and secondelectronic circuitry

[paragraph 0095]; a first ground plane [R21, paragraph 0105] electrically connected with

the first electronic circuitry of the integrated circuit die construction and also arranged

for electrical connection with a first ground system external to the package [paragraph

0112]; a first plurality of electrical connections [1012, 1014] that electrically connect the

first electronic circuitry of the integrated circuit die construction with the first ground

plane;a third plurality of electrical connections [1018] that electrically connectthefirst

ground plane with solderballs [1020] mounted on the second surface of the substrate; a
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second ground plane [R11, paragraph 0106] that is spatially separated and electrically

isolated from the first ground plane, the second ground plane connected with the

second electronic circuitry of the integrated circuit die construction and also arranged for

electrical connection with a second ground system external to the package [paragraph

0117] wherein said second ground system is electrically isolated from said first ground

system; a secondplurality of electrical connections [bonding wire received by R11 from

chip bond pads 1202, 1204] that electrically connect the second electronic circuitry of

the integrated circuit die construction with the second ground plane;a fourth plurality of

electrical connections [1110, 1116] that electrically connect the second ground plane

with solder balls [954] mounted on the second surface of the substrate; peripheral

electrical contacts [926] arranged on the substrate and configured for connection with

the second electronic circuitry and the first electronic circuitry and further configured for

electrical connection to circuitry external to the package [paragraph 0094]. Wu doesnot

specify the first and second electronic circuitry is a low and high speed electronic

circuitry, respectively.

However, the claimed apparatus must be distinguished from theprior art in terms

of structure rather than function and a recitation with respect to the mannerin which a

claimed apparatus is intended to be employed does notdifferentiate the claimed

apparatus from a prior art apparatus. Applicant’s claim 27 doesnotdistinguish over the

Wu reference regardless of the above functional languagerecited in the claim.

Note Functional Language (MPEP § 2114) section above.
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With respect to claim 29, Wu discloses the semiconductorintegrated circuit

packageasrecited in Claim 27. Wu (Figs. 9a-13) discloses the peripheral electrical

contacts include a first set of peripheral contacts [926, connected to R21] is in a spaced

apart arrangement; and wherein the peripheral electrical contacts further include a

second set of peripheral contacts [926, connected to R11] is in a spaced apart

arrangement. Wu does not specify such that the spacing betweenthe contacts of the

first set of peripheral contacts is sufficient to substantially eliminate cross-talk between

the contacts of the first set of contacts when low speedelectronic signals are passed

through the contacts; and such that the spacing betweenthe contacts of the second set

of peripheral contacts is sufficient to substantially eliminate cross-talk between the

contacts of the second set of contacts when high speedelectronic signals are passed

through the contacts

However, the claimed apparatus must be distinguished from theprior art in terms

of structure rather than function and a recitation with respect to the mannerin which a

claimed apparatus is intended to be employed does notdifferentiate the claimed

apparatus from a prior art apparatus. Applicant’s claim 29 does not distinguish over the

Wu reference regardless of the above functional languagerecited in the claim.

With respect to claim 30, Wu discloses the semiconductorintegrated circuit

packageasrecited in Claim 29. Wu (Figs. 9a-13) further disclosesthefirst set of

peripheral contacts is electrically coupled with the first electronic circuitry of the

integrated circuit die construction; and wherein the secondset of peripheral contacts is
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electrically coupled with the second electronic circuitry of the integrated circuit die

construction.

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wuin

view of Zhu et al. (US 2005/0173807 A1).

With respect to claim 15, Wu discloses an IC package asrecited in claim 14. Wu

does not specify the die arrangement comprises a stacked die arrangement wherein at

least one die has high-speed electronic circuitry and wherein at least one die has low-

speed electronic circuitry.

Zhuetal. (Fig. 4) teachesit is well knownin the art for a die arrangementto

comprise a stacked die arrangement[401, 403]. Zhu et al. teachesit is beneficial for a

die arrangement to comprise a stacked die arrangementin order to increase device

density within the footprint of a single die package [paragraph 0012].

Therefore, it would have been obvious to oneof ordinary skill in the art at the

time the invention was madefor the die arrangement of Wu to comprise a stacked die

arrangement, such as taught by Zhuetal., in order to increase device density within the

footprint of a single die package.

Zhu et al. does not specify at least one die has high-speed electronic circuitry

and wherein at least one die has low-speedelectronic circuitry.

Note that a recitation of the function/intended use such as “high-speed electronic

circuitry and low-speed electronic circuitry” of the claimed apparatus must be

distinguished from the prior art in terms of structure rather than function and a recitation

with respect to the mannerin which a claimed apparatusis intended to be employed
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does notdifferentiate the claimed apparatus from a prior art apparatus. Applicant’s

claim 15 does not distinguish over the Wu reference regardless of the abovefunctional

language recited in the claim.

Note Functional Language (MPEP § 2114) section above.

Allowable Subject Matter

Claim 16 is allowed overthe prior art of record.

The following is a statementof reasonsforthe indication of allowable subject

matter:

The prior art of record taken either singly or in combination fails to anticipate or

fairly suggest the limitations which the Applicant claims in claim 16 in a manner which

would warrant a rejection under 35 U.S.C. § 102 or 35 U.S.C. § 103.

There was no prior art found by the examiner that suggested modification or

combination with the cited prior art so as to satisfy the combination of the present

independentclaim 16; especially, the prior art does not provide a semiconductor

integrated circuit (IC) which comprises: a fourth ground plane thatis spatially separated

and electrically isolated from the third ground plane in combination with at least one

reference plane associated with each layer of the substrate and the ground planes

included thereon as recited in claim 16.

Page 326 of 433



Page 327 of 433

Application/Control Number: 11/399,723 Page 18

Art Unit: 2826

Response to Arguments

Applicant's argumentsfiled 02/19/2009 have been fully considered but they are

not persuasive.

Applicant argues the invention comprises two ground planes, each dedicated to

circuit structures operating at different rates and that the cited art does not teach of

suggestthesecritical limitations. However, Wu discloses in paragraph 0083 that two of

the powerring segments may "be used for separate ground return bonding locations for

separate ground nets (i.e. non -shared ground, not shown) for two separate powernets

disposed on a multi-power IC chip mounted in the package 300". Wufurther discloses

such separate ground returns "can be useful in applications needing high isolation

between noisy digital or RF functions, and highly sensitive analog functions, e.g. low

noise, broad-band amplifiers and the like".

Applicant further argues the spacing described (is a structural space relationship)

is a spacing that improves cross-talk performance betweenthe contacts and that low

speed contacts can be spaced moretightly than is the case for high speed contacts

which are generally more affected by high frequencycrosstalk problems. However,it is

well knownin the art for variables such as speeds, numbersofsignals, the timing of the

signals, dielectric constants of dielectric layer isolating contacts, etc., are used to adjust

the desired impedances/reduce cross-talk performance betweenthe contacts.

Applicant did not show that the particular spacingis critical by showing that the claimed

spacing achieves unexpectedresults relative to the prior art range.
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"The law is replete with cases in which the difference between the claimed

invention and the prior art is some range orother variable within the claims. . . . In such

a situation, the applicant must showthat the particular rangeis critical, generally by

showing that the claimed range achieves unexpected results relative to the prior art

range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). See MPEP §

716.02 - § 716.02(g) for a discussion ofcriticality and unexpected results.

Therefore, claims 2-15, 26, 27, 29 and 30 are not patentably distinguishable over

the prior art of record.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSof the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however,will the statutory period for reply expire later

than SIX MONTHSfrom the dateof this final action.
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Telephone/Fax Information

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Leslie P. Cruz whose telephone numberis 571-272-

8599. The examiner can normally be reached on Monday-Friday 9:00-5:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Sue A. Purvis can be reached on 571-272-1236. The fax phone numberfor

the organization wherethis application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/LPC/

Examiner, Art Unit 2826

/Sue A. Purvis/

Supervisory Patent Examiner, Art Unit 2826
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Othienoetal. Attorney Docket No.:
05-2572/LSI1P272

Application No.: 11/399,723
Examiner: CRUZ, LESLIE PILAR

Filed: April 6, 2006
Group: 2826

Title: SEMICONDUCTOR PACKAGE AND

METHOD USING ISOLATED VSS PLANE TO Confirmation No.: 1398

ACCOMMODATE HIGH SPEED CIRCUITRY

GROUND ISOLATION
CERTIFICATE OF EFS-WEB TRANSMISSION

Thereby certify that this correspondenceis being transmitted electronically
through EFS-WEBto the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on February 19, 2009.

 

Signed: /Laura M. Dean/
Laura M. Dean

AMENDMENT A

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Office Action dated December 23, 2008, please amend the above-

identified patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2 ofthis

paper.

Amendments to the Drawings begin on page 8 of this paper and include an attached

replacement sheet.

Remarks/Arguments begin on page 9 ofthis paper.
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Thelisting of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

Claim 1: (Cancelled)

Claim 2: (Currently Amended) AntCpackageas+ecitedin Claim whereinthe

peripheraltelectricalcontacts-arransedonthesubstrateinehide: A semiconductor integrated

circuit (IC) package which comprises:

a substrate having a first surface and a second surface;

a die attachment surface formed on thefirst surface;

a first ground plane for electrical connection with low speed electronic circuitry;

a plurality of electrical connections that electrically connect the first ground plane

with solder balls mounted on the second surface of the substrate;

a second groundplanethatis spatially separated and electrically isolated from the

first ground plane, the second ground planefor electrical connection with high speed

electronic circuitry;

a plurality of additional electrical connections that electrically connect the second

ground plane with solder balls mounted on the second surface of the substrate; and

a plurality of additional electrical connections that electrically connect the second

ground plane with solder balls mounted on the second surface of the substrate; and

peripheralelectrical contacts arranged on the substrate and configured for

connection with electronic circuitry external to the package, wherein the peripheral

electrical contacts comprise:

a first set of electrical contacts spaeed-and-eonfisured for electrical connection with low

speed electronic circuitry and configured to pass low bit rate electronic signals wherein said

configuration includes arranging the contacts at a first spaced apart distancesufficient to

establish a control differential impedance between the contacts effective to substantially

eliminate cross-talk between the first set of contacts during operation with the low speed

electronic circuitry; and

a secondset of electrical contacts spaced-and-cenfigured for electrical connection with

high speed electronic circuitry and configured to pass high bit rate electronic signals wherein

said configuration includes arranging the contacts at a second spaced apart distance

sufficient to establish a control differential impedance between the contacts effective to
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substantially eliminate cross-talk between the second set of contacts during operation with

the high speed electronic circuitry.

Claim 3: (Original) An IC packageas recited in Claim 2 wherein the low speedelectronic

circuitry is defined as circuitry having serial transfer rates of less than about 1 Gigabits per

second (Gb/s); and

wherein the high speed electronic circuitry is defined as circuitry having serial transfer

rates of greater than about | Gb/s.

Claim 4: (Original) An IC packageas recited in Claim 2 wherein the high speed electronic

circuitry is defined as circuitry having serial transfer rates of greater than about 8.5 Gb/s.

Claim 5: (Original) An IC packageas recited in Claim 2 wherein the secondset of

electrical contacts are spaced apart at a distancethatis at least twice as far apart as the spacing

for the first set of electrical contacts.

Claim 6: (Original) An IC package as recited in Claim 2 wherein the secondset of

electrical contacts are spaced apart at a distance that is at least three times as far apart as the

spacing forthe first set of electrical contacts.

Claim 7: (Original) An IC package as recited in Claim 2 wherein the secondset of

electrical contacts are spaced apart at a distance sufficient to establish a differential impedance of

at least 100 ohms (Q) between the contacts of the secondset.

Claim 8: (Original) An IC package as recited in Claim 5 whereinthefirst set of electrical

contacts are spaced apart a distance of at least 70 tum (micrometers) and wherein the second set

of electrical are spaced apart a distance of at least 140 um (micrometers).

Claim 9: (Original) An IC package as recited in Claim 5 wherein the first set of electrical

contacts are spaced apart a distance of at least 70 jum (micrometers) and wherein the second set

of electrical are spaced apart a distance of at least 200 um (micrometers).

Claim 10: (Currently Amended) An IC packageas recited in Claim 2 wherein the

electrical contacts are arranged suchthat,
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the first spacing between the contacts of the first set of electrical contacts is smaller than

the second: 

 

the-spacing between the contacts of the second set of electrical contacts, thereby

enabling greater contact density for the first set of electrical contacts. is-sufficientto

 

Claim 11: (Currently Amended) An IC package as recited in Claim 2 [[10]] wherein the

electrical contacts are arranged as part of I/O linessuchthat,

the first spacing between the contacts of the first set of electrical contacts is sufficient to

establish a control differential impedance of at least 50 O between the contacts of the first set of

electrical contacts to substantially eliminate cross-talk betweenI/O lines for the low speed

electronic circuitry; and

the second spacing between the contacts of the second set of electrical contacts is
 

sufficient to establish a control differential impedanceof at least 100 Q between the contacts of

the second set of electrical contacts to substantially eliminate cross-talk between I/O lines for the

high speed electronic circuitry.

Claim 12: (Currently Amended) AnIC packageas recited in Claim 2 [[10]] wherein the

electrical contacts are arranged such that,

the first spacing between the contacts ofthe first set of electrical contacts is sufficient to

establish a control differential impedance of at least 50 Q between the contacts of the first set of

electrical contacts; and

the second spacing between the contacts of the second set of electrical contacts is
 

sufficient to establish a control differential impedanceofat least 100 Q between the contacts of

the secondset of electrical contacts.

Claim 13: (Currently Amended) An IC packageas recited in Claim 2 wherein first

surface-ofthesubstrateineludes-athedie attachment surface having has a die arrangement

attached thereto,

the die arrangementbeing electrically connected to the first ground plane, the second

ground plane, and the peripheral electrical contacts of the substrate.
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Claim 14: (Currently Amended) An IC packageas recited in Claim 13 wherein the die

arrangement comprises a die having both high-speedelectronic circuitry and low-speed

electronic circuitry;

wherein the low-speed electronic circuitry is connected with the first ground plane and is

electrically connected with thefirst set of electrical contacts that are spaced and-econfisured for

connection with the low speed electronic circuitry; and

wherein the high-speed electronic circuitry is connected with the second ground plane

and is electrically connected with the secondset of electrical contacts that are spaced and:

eonfigured for connection with the high speed electronic circuitry.

Claim 15: (Currently Amended) An IC packageas recited in Claim 14 wherein the die

arrangement comprises a stacked die arrangement wherein at least one die has high-speed

electronic circuitry and wherein at least one die has low-speed electronic circuitry;

wherein the low-speed electronic circuitry is connected with the first ground plane and is

electrically connected with the first set of electrical contacts that are spaced and-eonficured for

connection with the low speed electronic circuitry; and

wherein the high-speed electronic circuitry is connected with the second ground plane

and is electrically connected with the second set of electrical contacts that are spaced and

eonfigured for connection with the high speed electronic circuitry.

Claim 16: (Currently Amended) A-semicenducter1C_packageasrecited in Claim4

| in th } includ lurality of] -and-wi ins

A semiconductor integrated circuit (C) package which comprises:

a substrate having a first surface and a second surface wherein;

a first layer of the substrate includes,

[[the]] a first ground plane enabling electrical connection with low

speed electronic circuitry, and

[[the]] a second ground planethat is spatially separated and electrically

isolated from thefirst ground plane, the second ground plane enabling

electrical connection with high speed electronic circuitry;

a second layer of the substrate includes,

a third ground plane configured for electrical connection with low speed

electronic circuitry, and
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a fourth ground plane that is spatially separated and electrically isolated

from the third ground plane, the third ground plane configured for electrical

connection with high speed electronic circuitry;

a plurality of electrical connections that electrically connect the first ground plane

with solder balls mounted on the second surface of the substrate;

a plurality of additional electrical connections that electrically connect the second

ground plane with solder balls mounted on the second surface of the substrate; and

peripheral electrical contacts arranged on the substrate and configured for

connection with electronic circuitry external to the package; and

at least one reference plane associated with each layer of the substrate and the ground

planes included thereon.

a plurality of electrical connections that electrically connect the first ground plane

with solder balls mounted on the second surface of the substrate;

a plurality of additional electrical connections that electrically connect the second

ground plane with solder balls mounted on the second surface of the substrate; and

peripheral electrical contacts arranged on the substrate and configured for

connection with electronic circuitry external to the package.

Claims 17-25 (Cancelled).

Claim 26: (New) A semiconductor operating configuration comprising:

a mother board having two ground systemsincluding a first ground system arranged for

connection with a low speed ground plane of an IC (integrated circuit) package and a second

ground system electrically isolated from the first system arranged for connection with a with

speed groundplane of the IC chip;

an integrated circuit (IC) package mounted on the mother board and configured to

comprise both high speed and low speed electronic circuitry, the IC comprises:

a substrate having a first surface and a second surface with an integrated circuit die

construction mounted on the substrate, the die construction including both high speed and low

speed electronic circuitry;

a first ground plane electrically connected with the low speed electronic circuitry of the

IC andalso electrically connected with first ground system of the motherboard;

a plurality of electrical connectionsthat electrically connect the first ground plane with

solder balls mounted on the second surface of the substrate;
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a second groundplanethat is spatially separated and electrically isolated from thefirst

groundplane, the second ground plane connected with the high speed electronic circuitry of the

IC and also electrically connected with second ground system of the motherboard;

a plurality of additional electrical connections that electrically connect the second ground

plane with solder balls mounted on the second surface of the substrate; and

peripheral electrical contacts arranged on the substrate and configured for connection

with electronic circuitry of the motherboard.

Claim 27: (New) A semiconductorintegrated circuit package, the package comprising:

a substrate having a first surface and a second surface with an integrated circuit die

construction mounted on the substrate, the die construction including both high speed and low

speed electronic circuitry;

a first groundplane electrically connected with the low speed electronic circuitry of the

integrated circuit die construction and also arrangedfor electrical connection with a first ground

system external to the package;

a first plurality of electrical connections that electrically connect the low speed electronic

circuitry of the integrated circuit die construction with the first ground plane;

a third plurality of electrical connectionsthat electrically connect the first ground plane

with solder balls mounted on the second surface of the substrate;

a second ground plane that is spatially separated and electrically isolated from thefirst

ground plane, the second ground plane connected with the high speed electronic circuitry of the

integrated circuit die construction and also arranged for electrical connection with a second

ground system external to the package wherein said second ground system is electrically isolated

from said first ground system;

a secondplurality of electrical connections that electrically connect the high speed

electronic circuitry of the integrated circuit die construction with the second groundplane;

a fourth plurality of electrical connectionsthat electrically connect the second ground

plane with solder balls mounted on the second surface of the substrate;

peripheral electrical contacts arranged on the substrate and configured for connection

with the high speed electronic circuitry and the low speed electronic circuitry and further

configured for electrical connection to circuitry external to the package.
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Claim 28: (New) A semiconductor integrated circuit package as recited in Claim 27 wherein

the integrated circuit die construction includesa first die having the low speed electronic

circuitry mounted with a second die having the high speed electronic circuitry.

Claim 29: (New) A semiconductor integrated circuit package as recited in Claim 27 wherein

the peripheral electrical contacts include a first set of peripheral contacts configured in a spaced

apart arrangementsuchthat the spacing between the contacts of the first set of peripheral

contacts is sufficient to substantially eliminate cross-talk between the contacts of the first set of

contacts when low speed electronic signals are passed through the contacts; and

wherein the peripheral electrical contacts further include a second set of peripheral

contacts configured in a spaced apart arrangementsuch that the spacing between the contacts of

the secondset of peripheral contacts is sufficient to substantially eliminate cross-talk between the

contacts of the second set of contacts when high speed electronic signals are passed through the

contacts.

Claim 30: (New) A semiconductor integrated circuit package as recited in Claim 29,

wherein the first set of peripheral contacts is electrically coupled with the low speed

electronic circuitry of the integrated circuit die construction;

and

wherein the second set of peripheral contacts is electrically coupled with the high speed

electronic circuitry of the integrated circuit die construction.
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Amendments to the Drawings:

The attached sheet of drawings includes changes to Fig. 1. This sheet, which includes

Fig. 1 and Fig. 2, replaces the original sheet including Fig. 1 and Fig.2.

Attachment: Replacement Sheet
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REMARKS/ARGUMENTS

The applicants thank the Examiner for the Office Action mailed December 23, 2008.

Claims 1-16 and 17-25 were pending in the application. Claims 17-25 were subject to

restriction and are now cancelled without prejudice.

In this Amendment, Claim 16 is amended to independent form as requested by

Examiner and is now believed to be in condition for allowance.

Moreover, Claims 2, 10-12, and 14-16 have been amended andare discussed further

herein. Also, Claim 1 is cancelled.

Claims 26-30 are also added. Consequently, Claims 2-16 and 26-30 are now pendingin

the application. No new matter has been introduced. Reconsideration and allowance are hereby

requested.

Drawing Objections

Fig. 1 is objected to. Accordingly, the number “100” has been added to the drawing.

Rejections Under 35 U.S.C.§112

Claims1, 2, 14, and 15 have been rejected under 35 U.S.C. § 112, and paragraph.

The Applicants address the informalities raised above as follows. Claim 1 is cancelled

making further discussion of this claim moot. Claim 2 has been amended andin the processthe

previously offending language is removed thereby overcoming this rejection. Claims 14 and 15

are amended to now recite that the electrical contacts “are spaced and-eenfisured for connection

with” low or high speed electronic circuitry respectively. This spacing defines a physical

relationship between the contacts. The spacing depends on various factors including dielectric

materials, physical distance, data rates and frequencies of the signals passed through the contacts

and associated lines, and so on. As a general rule, spacing can be muchtighter for the contacts

dedicated to low speed circuitry due to the lower incidence of cross talk related problemsrelative

to the high speed contacts which typically require greater spacing to eliminate deleterious cross-

talk effects. Thus, low speed contacts are generally capable of much tighter density than the

associated high speed contacts. Therefore, the two contact patterns are not interchangeable nor

10
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are the relationships strictly functional as the function defines a specific structure (e.g.,

closeness, dielectric materials, and so on).

Accordingly, for at least these reasons, applicants respectfully request these rejections be

withdrawn.

Rejections Under 35 U.S.C.§102

Claims 1-4 (and although not indicated Claims 13-14 as well) have been rejected under

35 U.S.C. § 102(b) as being anticipated by US Pat. Pub. 2004/0238939 (hereinafter “Wu’’).

As to Claim 1, the cancellation of this claim alleviates this issue.

Claim 2 has been amendedto incorporate by reference the limitations of Claims 1, 2, and

10. This clarifies that a series of variable speed connectors are also used with the variable speed

ground planes. Thus, this amendment overcomes the expressed ground of rejection. As these

limitations are not set forth in Wu, the applicants believe that the amended claims are

fundamentally different from the cited art. This point of view is expressly supported in the

Action, at page 4, 34 paragraph, which says that Wu does not teach variably configured ground

planes. Accordingly, applicants respectfully request this rejection be withdrawn.

As to dependent Claims 3, 4, and 13, these claims are allowable on independent grounds.

However, due to the basic sufficiency of the amendment to base claim 2, no further explanation

is required at this time to overcomethe rejections based on Wu.

As to Claim 14 the applicant points out that the Wu references is insufficient for at least

the reasons expressed by the Examiner at page 9 of the Action. The Action offers that the

limitations of high speed and low speed circuitry do not result in a structural difference and are

therefore merely an “intended use”. The applicant agrees that this is true, as far as it goes. The

problem is that the limitation of, for example, a “first set of electrical contacts that are spaced ...

for connection with the low speed electronic circuitry” is a structural arrangementas specified in

the specification and elaborated in some further detail in the dependent claims. The spacing

arrangements between the high speed and low speed contacts are different and dependent on the

cross talk parameters (e.g., intervening dielectric space material, designed or anticipated bit rate

of the data transmitted through the contacts, physical space separation, and so on) and therefore

the “function” spells out a structural feature resulting in a cross-talk dependent spacing between

the contacts. Thus, the language is structural in nature defining a specified spacing between

11
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contacts.

Accordingly, because the cited art fails to teach all claim elements of the claimed

invention, the cited art does not establish a prima facie case for anticipation and is therefore

insufficient to establish a rejection under 35 U.S.C. § 102. Therefore, the applicants respectfully

request that this ground of rejection be withdrawn as to Claim 2, and for at least the same

reasons, Claims 3 & 4).

Rejections Under 35 U.S.C.§103

Claims 5-12 stand rejected under 35 U.S. C. §§ 103(a) as being unpatentable over Wu

and Claim 15 further over the combination of Wu and Zhuet al. US Pat. Pub. 2005/0173807

(hereinafter “Zhu’”’).

As to Claims 5-12, the applicants point out that the changes to base claim 2 are sufficient

to overcomethe cited art (as explained above).

However, the applicants further discuss the issue of “no disclosure of the critical nature”

of the claimed construction. No prior art has been provided in which two separate and

electrically isolated ground planes are provided. Nor has any art been provided which teaches

two arrays of contacts configured differently wherein each has been spaced or materials used to

generate configurations having two different resistances to cross-talk as is the case here.

In reference to the pairs of contact sets, the claimed spaces between the contacts are

critical because absent such spacing the structures cannot work. The claimed spaces between

the contacts are critical because they massively increase contact density for low speed contacts.

The differences between the claimed spaces between the contacts or the two sets are critical

because they increase contact density for low speed contacts and enable improved cross-talk

performancefor the high speed contacts. The cited art simply does not have twosets of

dedicated pins arranged with two different differential impedances. This is absent from the cited

art. Moreover, nothing in the cited art suggests such a structure or suggests any of the

advantages of the present invention. The cited art is expressly admitted as not teaching these

limitations, additionally, it provides no teaching, mo suggestion, and no motivation to change

and radically redesign the cited art to embodythe present invention.

Additionally, the claimed structure is advantageous because it dispenses with the myriad

of prior art individualized ground pins used previously to ground eachspecific high speed

circuit, one ata time. This placed burdensome demandson the available pin space whichis

wiped awayat a single stroke in accordance with the teachings of the invention. The claimed

12
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invention comprises two ground planes, each dedicated to circuit structures operating a different

data rates. Again, these limitations are missing from the cited art.

As a result, the cited art does not teach or suggest these critical limitations. Therefore,

the cited art fails to establish a prima facie case of obviousnessas to any of the rejected Claims

(Claims 2 and 5-12). Accordingly, applicants respectfully request these rejections be

withdrawn.

Additionally, Claim 15 is rejected over the combination of Wu and Zhu. As to Claim 15

the applicant points out that the Wu and Zhu references are insufficient for at least the reasons

expressed by the Examiner at page 13 of the Action. The Action offers that the limitations of

high speed and low speed circuitry do not result in a structural difference and are therefore

merely an “intended use”. The applicant offers that such a categorization does not go far

enough. The problem is that the limitation of, for example, a “first set of electrical contacts that

are spaced ... for connection with the low speed electronic circuitry” is a structural arrangement

as specified in the specification and elaborated in some further detail in the dependent claims.

The spacing arrangements between the high speed and low speed contacts are different and

dependent on the cross talk parameters (e.g., intervening dielectric space material, designed or

anticipated bit rate of the data transmitted through the contacts, physical space separation, and so

on) and therefore the “‘function” spells out the structural features of the invention. Accordingly,

the spacing described (is a structural space relationship) is a spacing that improves cross-talk

performance between the contacts. Thus, the languageis structural in nature defining a specified

spacing between contacts. Moreover, the spacing is different between the two groups of

contacts. In other words, all other things being equal, low speed contacts can be spaced much

more tightly than is the case for high speed contacts which are generally more affected by high

frequency cross talk problems.

Therefore, the cited art, either alone or in any reasonable combination, fails to teach all of

the recited claim limitations. Accordingly, the cited combination fails to establish a prima facie

case of obviousness as to Claims 5-12 and 15. Therefore, applicants respectfully request that

the withdrawn. pending grounds ofrejection be withdrawn.

Allowable Subject Matter.

¢Objectionable Claim 16

Claim 16 has been objected to as being directed to allowable subject matter but being

based on rejected base claims. Accordingly, Claim 16 has been amended to independent form
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incorporating the limitations of the base claim. Accordingly, it is submitted that the grounds for

objection has been overcome. Therefore, the applicants respectfully submit that Claim 16 is

now allowable overthe art of record and request that the objection be withdrawn.

Therefore, applicants respectfully submit that all pending grounds of objection have been

addressed and that the objection to Claim 16 be withdrawn.

New Claims.

Claims 26-30 have been added to more directly and expressly address aspects of the

pending action. The claims have been drafted to more specifically and directly claim structural

features of the package.

Conclusion:

In view of the foregoing amendments and remarks,it is respectfully submitted that the

claimed invention as presently presented is patentable over the art of record and that this case is

now in condition for allowance.

Accordingly, the applicants request withdrawalofall pending rejections and request

reconsideration of the pending application and prompt passage to issuance. As an aside, the

applicants clarify that any lack of response to any of the issues raised by the Examineris not an

admission by the applicant as to the accuracy of the Examiner’s assertions with respect to such

issues. Accordingly, applicant’s specifically reserve the right to respondto such issues at a later

time during the prosecution of the present application, should such a needarise.

As always, the Examineris cordially invited to telephone the applicants representative to

discuss any matters pertaining to this case. Should the Examiner wish to contact the undersigned

for any reason, the telephone numbersset out below can beused.
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