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

P.Q. Box 1450
Alexandria, Virginia 22313-1450

 
www.uspto.gov

10/681,554 10/08/2003 Anand Govind 03-0733

CONFIRMATION NO. 7776

22186 POA ACCEPTANCELETTER

MENDELSOHN DUNLEAVY,P.C.

1500 JOHN F. KENNEDYBLVD., SUITE 910 INOUE000000137784
PHILADELPHIA, PA 19102

 
   

Date Mailed: 04/20/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 04/17/2023.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above addressas 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.

/sltorres/
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS450

Aleexandria, Virginia 22313-1450uspto.gov

10/68 1,554 10/08/2003 Anand Govind 03-0733
CONFIRMATION NO.7776

24319 POWEROF ATTORNEY NOTICE

Broadcom Limited

4380 Ziegler Road INOUE
Fort Collins, CO 80525 0137784

 
 
   

Date Mailed: 04/20/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 04/17/2023.

¢ The Powerof Attorney to you in this application has been revokedby the applicant. Future correspondence
will 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.

/sltorres/
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 Approved for use through6 ” 25 OMeoes

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to resgond to 3 collection of information unlessit displays a valid OMB control number

Patent Number 7,345 245
PATENT -~ POWER OF ATTORNEY -

OR 03/48/2008
Anand Govind

REVOCATION OF POWER OF ATTORNEY a
WITH A NEW POWER GE ATTORNEY ROBUST HIGH DENSITY SUBSTRATEDESIGN FOR THERMAL CYCLING RELIABILITY

CHANGE OF CORRESPONDENCE ADDRESS

f|A Power of Attorney is submitted herewith.

| hereby appoint Practitioner{s) associated with the Customer Number identified in the box at right as my/our
Bl attorney(s} or agent(s} with respect to the patent identified above, and to transact al! business in the United

States Patent and Trademark Office connected therewith:

thereby appoint Practitioner)named below as my/our attarneyis} ar agent{s} with respect to the natent identified above, and to transactall business in the United States Patent and Trademark Office connected therewith:

catoner Name tagistration Nurnmber

Please recognize or change the correspondence address for the above-identified patent ta:

BBI The address associated with the above-identified Customer Number,

f|The address associated with the Customer Number identified in the box at right:
OR

Firmor
individual Name

Address wwwnehwnnnenna}
tam the:

f|Inventor, having ownership of the patent.
OR

Patent owner.

Statement under 37 CFR 3.73¢h) (Form PTO/SB/96) submitted herewith or filed an

" SIGNATURE of inventor or Patent Owner

Title and Company|President, £ rductor, LLC

Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. lf more than one signature
is required, submit multiple farms, chack the box below, and identify the total number of farms submittedin the blank below.. .

Atotalof=forms are submitted.

 
A Federal agency may not conduct or sponsor, anid a personis not required te respond tc, nor shall a person be subject to a panaftyfor failure te comply with an
information collection subject to the requirements cof the Paperwork Red » Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is G654-G035. Public burden for this formis astiriated to average 15 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and campleting and reviewing the

information catect ion, Send comments regarding this burden estimate or any other aspect cf this informationcollection, including suggestians for reducing thisf inistrative Officer, United States Patent and Trademark Office, P.O. Box 1450, A ndria, VA 22913-1456orer
mationCollection@ pto.gov, DO NOT SEND FEES OR COMPLETED FORMSTO THIS AGDRESS. if filling this completed farm by mail, send to: Commissioner for

Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
ifvou need assistance in completing the form, cali 1-800-PTO-9199 and select optian 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the atlached form relaled to a patent application or paient. The United States Patent and
Trademark Office (USPTO) coilecis the information in this record under authority of 35 U.S.C. 2. The USPTO’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, posi office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granied. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patient Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). nitps/Avww.govinfo.gov/conient/pkg/FR-201 3-03-29/pdf/20 1 3-07341 pc

Routine uses of the information in this record may include disciosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential vicialion of law: 2) a Federal, state, local, or
international agency, in response to its request; 3) a contractor of the USPTO having need for the information
in order to perform a contract; 4) the Department of Justice for determination of whether the Freedom of
information Act (FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request
involving an individual to whom the record pertains, when the individual has requested the Member's
assistance with respect io the subject maiier of the record: 6) a court, magistrate, or administrative tribunal, in
the course of presenting evidence, including disclosures to opposing counsel in the course of setllement
negotiations; 7} the Administrator, General Servicas Administration (SSA), or their designee, during an
inspection of records conducted by GSA under authority of 44 U.S.C. 2964 and 2906, in accordance with the
GSA regulations and any other relevant (.¢., GSA or Commerce} directive, where such disclosure shall nat be
used to make determinations about individuals; 8) another federal agency for purposes of National Security
review (35 U.S.C. 187} and for review pursuant to the Atomic Energy Act 442 U.S.C. 218(c)); 9} the Office of
Personnel Management (OPM) for personnel research purposes: and 9) the Office of Management and
Budgei (OMB) for legistative coordination and clearance.

Hf you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the Information in this record may include disclosure to: 7) ihe International Bureau
of the Worid Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2} the public § after publication of the application pursuant te 35 U.S.C.
122¢b), fi) after issuance of a patent pursuant fo 35 U.S.C. 1514, i) if the record was filed in an application
which became abandoned or in which the proceedings were terminated and which application is referenced by
either a published application, an application open to public inspections, of an issued patent, or iv) without
publication of the application or patent under the specific circumstances provided for by 37 CFR 1.14(@a)(DW)-
(vi; and/or 3) the National Archives and Records Administration, for inspection of records.
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PTO/SB/96 (11-18)
Approved for 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 unte lays 3 valid OMB control num   

| Apgplicant/Patent Owner: BELL SEMICONDUCTOR, LLCO
| Application No/Patent No, 7,345,245 Filed/issue Date; 09/18/2008
I Titled:
em ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

BELL SEMICONDUCTOR, LLG - Corporaiion
(Name of Assignes} (ype of Assignee, e.g., carporation, partnership, university, government agency, etc.

§ states thatit is:

the assignee of the entire right, title, and interest in:

an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of jis ownership interest is Sa); OF

the assignee of an undivided interest in the entirety of (@ camplete assignment from one of the joint inventors was made)

An assignment from the inventor(s) of the patent appiication/patent identified above. The assignment was recorded in
ihe United States Patent and Trademark Office at Reeal__ Frame , or a copy”
is attached.

—

A chain of title from the inventor(s), of ihe patent application/natent identified above, to the current assignee as follows:

4. From: inventors To. LS! LOGIC CORPORATION.

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

Ree! 014598 Frame 9598 , oracopy*is attached,

LS] LOGIC CORPORATION Te: LS! CORPORATION

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

Reg 03102 ' , Ora copy" is attached.

LS! CORPORATION To: AVAGO TECHNOLOGIES GENERAL IP (SINGAPORE) PTE. LTD

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

Ree! 255056 , Frame ora copy* ts attached,

[x| Additional documents in the chain of fille are sted on a supplemental sheelis).

“As required by 37 CFR 3.73(5)(7)(), if a copy/copies is/are attached, ihe documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submifted for recordation pursuant to 37 CFR 3.11.

{NOTE: 4 separate copy (.e., a true copy of the original assignment document(s)} musi be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.3

The undersigned (whosetitle is supplied below) is authorized to act on behalf of ine assignee.

| /Steve Mendelsohn/ 04/47/2023
Signature Date

| Steve Mendelsohn 35,951

3 Printed or Typed Name Title or Registration Number
ion of information is required by 37 CFR 3.73). The informationis required to obtain or in a benefit by the publi is ic ( by the USPTS to

process) an application. Confidentiatity is governed by 35 U.S.C. 122 and 37 CFR 4.44 and 7.44. This collectionis esti to take 12 minutes fo compicte, including
gathering, preparing, and submitting the completed application form fo 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.
Deparimeni of Commerce, P.O. Box 1450, Alexandria, VA 22313-7480. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TC: Commissioner

for raePage. Orer dria, VA 22343-1489.
if you need assistarice in campleting the form, call 1-300-PTO-9199 and select option 2.
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Patent No. 7,345,245

STATEMENT UNDER 37 CFR 3.73(b)
Supplemental Sheet

4, From: AVAGO TECHNOLOGIES GENERAL [IP (SINGAPORE) PTE. LTD.
BROADCOM CORPORATION

To: BELL SEMICONDUCTOR, LLC

The document was recorded in the United States Patent and Trademark

Office al Reel 044886, Frame 0766, or a copy” is attached.
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Page 1 of 2
3. Box 1456

13 = 1450
  UNITED STATES Alexandria. VA

PATENT AND TRADEMARK OFFICE ee8  
ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET#

10/681 ,554 04/17/2023 01:39:49 PM ET 03-0733

Title of Invention

ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

Application Information

APPLICATION TYPE_Utility - Nonprovisional Application PATENT # 7345245
under 35 USC 11 1(a)

CONFIRMATION # 7776 FILED BY Amy Laudenslager

PATENT CENTER # 61931541 FILING DATE 10/08/2003

CUSTOMER# 24319 FIRST NAMED Anand Govind
INVENTOR

CORRESPONDENCE - AUTHORIZED BY Steve Mendelsohn

Documents TOTAL DOCUMENTS:2

DOCUMENT PAGES DESCRIPTION Size (68}

7345245-Freala-POA- 2 Mower of Attorney eet KB

CPDFoct

7345245-Statement-Under- & Assignee showing of ownership feo KR

37-CRR-3-73D-CPDFnell per S7 CFR 3.73

Digest

DOCUMENT MESSAGE DRSEST(SNA-51 2}

7345245-PreaAla-POA- PEBEOMSDS FROSSBSS36B90907ASD I B8SB7S64DACESB?PFS7

CPDFoct BCSPACOE72D6S9CCBOSASCORAS ESRD1 RGLGF/B5AR637 DAS
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7345245-Statement-Linder-3?- 6
rm >

Page 2 of 2

3138 1 48BDC02ASEFZSFaAADFDSASES

SB63E ES7ECASPEESDBSSCECBRE498E77815156521 FD i 2D00

PC2 ;CORAS77 BS2BC4FO68404920083540 DSCDASHARIS

SBOSIDFS 1731 2ZESHSEQDFdFoO7o048

PR-S-7SD-CPRDPpdf

 
ls Acknowledgement Rece fate by the USPTO of the indicated decurnents, characiar
oy [he apohcant, andin } vidence of receipt similar to a Post Carel, as
described in MPEP 803.

 

New Applications Under 35 U.S.C. iff

Ha new application is being Hed and the aomication inc 3 the necessary components for Ming date (see 37 OFA 1.5afo)-id

and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shawn on this Acknowledgement

Receiot wil astablish the fing date of the annlicaiin

 Qeth

National Stage of an international Application under 35 U.S.C. 374

 Hoatimely submission to enter the national stage of an international application is campllant wilh the conditions of 05 U.S.C,

37) and other aoplicable requiraments a Form PCT/DO/ECV909 Indicating acceptance af the apnlication as a national stage

submission uncer 35 Ul500. S71 will be issuedin addition to the Fling Receipt, in due course.

 

    

New International Application Fed with the USPTO as a Reesiving Office

 
fa mew internationa anphcation is being Nec and ihe interqaikgnal application includes the necessary components for an

international fing tate (see PCT Article 17 anc MPEP 1810), a Notification of the International Apple ey and of theinferriational Filing Daie (Form POT/RO/105) will be issued in due course, subject to presar“otions concerning national security,
i

At

and the cate shown an this Acknowledgement Receipt wil sstablish ne inferqational fling cate of the ag
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Case b:22-cv-O01L292-CFC Documenta Filed 09/30/22 Page Lofi PagelD m 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

_] 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 L] Cross Bill Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

US 7,646,091 1/12/2010 BELL SEMICONDUCTOR, LLC

pop
aDs
aDs

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 Bocumentl4d Filed 06/13/22 Page Loti Page ID #225

AO 126 (Rev. 08/10}

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

TO:

P.O. Box 14506 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

Sledin the U.S. District Court Central District of California on the folowing 

P] Trademarks or fv] Patems. ( [[] the patent action involves 34 U.S.C. § 292.3:

DATE FILED U.S. DISTRICT COURT
8/4 2/2022 Central District of California

PLAINTIFF [DEPENDANT

[ NVIDIA CORPORATION, DELL TECHNOLOGIES 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 FIC WER OR DATEM DEMARKTRADEMARKNO. 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

Li Amendment [i Answer [} Cress 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 renderedor judgement issued:

DECISIONJUDGEMENT

(BY) DEPUTY CLERE. 
Copy 1-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, mail this capy te Director
Copy 2--Upon filing document adding patent(s), mail this copy te Birector Copy 4-—Case fle capy
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Case S:22-cv-O1519 Bocumentis Filed O6/l2ef22 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

_] 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:

L] Amendment L] Answer L] Cross Bill L] Other Pleading

Ce
Es
a
aDs
aDs

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.UG
401 N. MICHIGAN AVE., SUITE 1630

Name:BELLSEMIOONDUGTOR,OSS

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

State/Country: ILLINOIS

Postal Code: 6061 1

PROPERTY NUMBERSTotal: 556

[PropertyType|SNumiber 
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[PropertyType(Number
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[PropertyTypeNumber
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Page 22 of 374

[PropertyType]CNmber
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[PropertyType]CNmbor
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[Propertype|(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:

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:

Application Number:

Application Number:

Application Number:
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[PropertyType|(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: jgammon@hilcoglobal.com
Correspondent Name: JOSHUA GAMMON
AddressLine 1: 401 N. MICHIGAN AVE.

AddressLine 2: SUITE 1630

AddressLine 4: CHICAGO,ILLINOIS 60611

|SCSCSCSCSC*isdocuevesasanOatiDeclralon@7OFR163)
Total Attachments: 215

source=Releaseof Security Interest - FULLY EXECUTED#page'1 tif

source=Releaseof Security Interest - FULLY EXECUTED#page2.tif

source=Releaseof Security Interest - FULLY EXECUTED#page3.tif

source=Releaseof Security Interest - FULLY EXECUTED#page4.tif

source=Releaseof Security Interest - FULLY EXECUTED#page5.tif

source=Releaseof Security Interest - FULLY EXECUTED#page6.tif

source=Releaseof Security Interest - FULLY EXECUTED#page7 tif

source=Releaseof Security Interest - FULLY EXECUTED#page8.tif

source=Releaseof Security Interest - FULLY EXECUTED#page$9.tif

source=Releaseof Security Interest - FULLY EXECUTED#page10.tif

source=Releaseof Security Interest - FULLY EXECUTED#page11.tif
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source=Releaseof Security Interest - FULLY EXECUTED#page12.tif

source=Releaseof Security Interest - FULLY EXECUTED#page13.tif

source=Releaseof Security Interest - FULLY EXECUTED#page14.tif

source=Releaseof Security Interest - FULLY EXECUTED#page15.tif

source=Releaseof Security Interest - FULLY EXECUTED#page16.tif

source=Releaseof Security Interest - FULLY EXECUTED#page17.tif

source=Releaseof Security Interest - FULLY EXECUTED#page18.tif

source=Releaseof Security Interest - FULLY EXECUTED#page19.tif

source=Releaseof Security Interest - FULLY EXECUTED#page20.tif

source=Releaseof Security Interest - FULLY EXECUTED#page21.tif

source=Releaseof Security Interest - FULLY EXECUTED#page22.tif

source=Releaseof Security Interest - FULLY EXECUTED#page23.tif

source=Releaseof Security Interest - FULLY EXECUTED#page24.tif

source=Releaseof Security Interest - FULLY EXECUTED#page25.tif

source=Releaseof Security Interest - FULLY EXECUTED#page26.tif

source=Releaseof Security Interest - FULLY EXECUTED#page27.tif

source=Releaseof Security Interest - FULLY EXECUTED#page28.tif

source=Releaseof Security Interest - FULLY EXECUTED#page29.tif

source=Releaseof Security Interest - FULLY EXECUTED#page30.tif

source=Releaseof Security Interest - FULLY EXECUTED#page31.tif

source=Releaseof Security Interest - FULLY EXECUTED#page32.tif

source=Releaseof Security Interest - FULLY EXECUTED#page33.tif

source=Releaseof Security Interest - FULLY EXECUTED#page34.tif

source=Releaseof Security Interest - FULLY EXECUTED#page35.tif

source=Releaseof Security Interest - FULLY EXECUTED#page36.tif

source=Releaseof Security Interest - FULLY EXECUTED#page37.tif

source=Releaseof Security Interest - FULLY EXECUTED#page38.tif

source=Releaseof Security Interest - FULLY EXECUTED#page339.tif

source=Releaseof Security Interest - FULLY EXECUTED#page40.tif

source=Releaseof Security Interest - FULLY EXECUTED#page41.tif

source=Releaseof Security Interest - FULLY EXECUTED#page42.tif

source=Releaseof Security Interest - FULLY EXECUTED#page43.tif

source=Releaseof Security Interest - FULLY EXECUTED#page44.tif

source=Releaseof Security Interest - FULLY EXECUTED#page45.tif

source=Releaseof Security Interest - FULLY EXECUTED#page46.tif

source=Releaseof Security Interest - FULLY EXECUTED#page47.tif

source=Releaseof Security Interest - FULLY EXECUTED#page48.tif

source=Releaseof Security Interest - FULLY EXECUTED#page49.tif

source=Releaseof Security Interest - FULLY EXECUTED#page50.tif

source=Releaseof Security Interest - FULLY EXECUTED#page51.tif

source=Releaseof Security Interest - FULLY EXECUTED#page52.tif

source=Releaseof Security Interest - FULLY EXECUTED#page53.tif

source=Releaseof Security Interest - FULLY EXECUTED#page54.tif

source=Releaseof Security Interest - FULLY EXECUTED#page55.tif

source=Releaseof Security Interest - FULLY EXECUTED#page56.tif
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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 Delawarelimited 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 November17,
2020 (the “Loan Agreement”) among Hilco Patent Acquisition 56, LLC, as borrower, Bell
Semiconductor, LLC and Bell Northern Research, LLC, as guarantors, the Collateral Agent and the
lenders party thereto, the Grantors executed and delivered to the Collateral Agent (i) that certain Security
Agreement by and amongthe Grantors and the Collateral Agent dated as of January 24, 2018 (the
“Master Security Agreement’) and (ii) that certain Patent Security Agreement by and amongthe
Grantors and the Collateral Agent dated as of January 24, 2018 (the “Patent Security Agreement”and,
together with the Master Security Agreement, the “Security Agreements”);

Pursuant to the Security Agreements, each Grantor pledged and 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 Grantor in, 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 1, 2018; and

The Grantors have requested that the Collateral Agent enter into this Release in order to
effectuate, evidence and record the release and reassignmentto the Grantors of any andall right, title and
interest the Collateral Agent and the Secured Parties may have in the Patent Collateral pursuant to 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 andallright, 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, andall reissues, divisions, continuations, continuations-
in-part, renewals, extensions and reexaminations thereof and amendmentsthereto (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 andall 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 causes of action, with respect to any of the foregoing,
whetheroccurring 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 takeall further actions, and provide to the
Grantors and their successors, assigns and legal representatives all such cooperation and assistance,
including, without limitation, the execution and delivery of any 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 ofor 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 ofNew York, without giving effect to any choice orconflict of law provision
or rule (whether of the State of New 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? Losi, Noah America

ACKNOWLEDGED AND

AGREEDasofthe date stated in

the first paragraph above:

HILCO PATENT ACQUISITION
56, LLC, as Grantor

By: SeaC—O
Name: Michael Friedman

Title: CEO

BELL SEMICONDUCTOR,LLC,
as Grantor

By: uP Hern.
Narie John Veschi
Title’ CEO

 

BELL NORTHERN RESEARCH,
LLC, as Grantor

 
Nariie: 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|1999-10-26cored|UnitedStatesofAmerica59267201997-09-08coasess1998-11-2362394911998-05-18|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|2002-09-24boned|UnitedStatesofAmerica0936264862737981999-07-27|2001-08-14Expired[UnitedStatesofAmerica0884194759900101997-04-08|1999-11-23|Expired[UnitedStatesofAmerica0879124461177361997-01-30{2000-09-12cipceaUnitedStatesofAmerica0959447863006632000-06-15|2001-10-09expireluredStatesofAmerica0870147659053811996-08-22|1999-05-18Expired[UnitedStatesofAmerica0924432761540391999-02-03|2000-11-28Expired[UnitedStatesofAmerica0910933160718181998-06-30|2000-06-06cranes|UnitedStatesofAmerica09534652UnitedStatesofAmerica62582052000-03-24|2001-07-10|Granted
UnitedStatesofAmerica

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

0874837258438131996-11-13|1998-12-01|Expired0893682959703211997-09-25|1999-10-19|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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Methodofmakingabarriermetaltechnologyfortungstenplug

interconnection

BarriermetaltechnologyfortungstenpluginterconnectionUseOfReticleStitchingToProvideDesignFlexibilityUseofreticlestitchingtoprovidedesignflexibilityTechniquesforformingsuperconductivelinesMethodforprotectingasemiconductordevicewithasuperconductive
line

CONFIGURABLEPOWERSEGMENTATIONUSINGANANOTUBE
STRUCTURE

EFFICIENTPOWERMANAGEMENTMETHODININTEGRATEDCIRCUITTHROUGHANANOTUBESTRUCTURElonrecoilimplantationandenhancedcarriermobilityinCMOSdevicelonrecoilimplantationandenhancedcarriermobilityinCMOSdeviceSystemsandmethodsforwaferpolishingSystemsandMethodsForWaferPolishingAdjustableTransmissionPhaseShiftMaskAdjustabletransmissionphaseshiftmaskAdjustabletransmissionphaseshiftmaskDiamondmetal-filledpatternsachievinglowparasiticcoupling
capacitance

Diamondmetal-filledpatternsachievinglowparasiticcoupling
capacitance

VortexPhaseShiftMaskAppliedtoOpticalDirectWriteMasklessVortexPhaseShiftOpticalDirectWriteLithographyMasklessVortexPhaseShiftOpticalDirectWriteLithographyMasklessVortexPhaseShiftOpticalDirectWriteLithographyProcessindependentalignmentmarksProcessindependentalignmentmarksMethodofpreventingresistpoisoningindualdamascenestructuresMethodofpreventingresistpoisoningindualdamascenestructuresMethodofreducingprocessplasmadamageusingopticalspectroscopyImpactofFSpeciesonPlasmaChargeDamageinaRFAher 
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substrate

IntegratedcircuithavinglowvoltageandhighvoltagedevicesonacommonsemiconductorsubstrateMethodofreducingsiliconoxynitridegateinsulatorthicknessinsometransistorsofahybridintegratedcircuittoobtainincreaseddifferentialingateinsulatorthicknesswithothertransistorsofthehybridcircuitMethodofreducingsiliconoxynitridegateinsulatorthicknessinsometransistorsofahybridintegratedcircuittoobtainincreaseddifferentialingateinsulatorthicknesswithothertransistorsofthehybridcircuitMethodofformingametal-insulator-metalcapacitorinaninterconnect
cavity

Interconnect-embeddedmetal-insulator-metalcapacitorMethodandapparatusforusingacrosswaferbackpressuredifferentialstoinfluencetheperformanceofchemicalmechanicalpolishingMethodAndApparatusForUsingAcrossWaferBackPressureDifferentialsToInfluenceThePerformanceOfChemicalMechanical
Polishing
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ScheduleB(1)(a)—SemicProcessingA0942757261747981999-10-26|2001-01-16cranes|UnitedStatesofAmerica1005508216710990=—=—|2002-01-22|2004-03-23|Granted—_[UnitedStatesofAmerica10153011GrantedUnitedStatesofAmerica67947562002-05-21|2004-09-2164236281999-10-22|2002-07-23hoeUnitedStatesofAmerica63833322000-05-31|2002-05-07cramee|UnitedStatesofAmerica
094255520958343409212503

61177791998-12-15|2000-09-12cramee|UnitedStatesofAmerica58215721996-12-17|1998-10-13ciprea|UnitedStatesofAmerica61301171998-05-19|2000-10-10|ExpiredUnitedStatesofAmericaPF1995-06-06Abandoned|UnitedStatesofAmerica57366801997-01-06|1998-04-07|Expired[UnitedStatesofAmerica63288021999-09-14|2001-12-11cramee|UnitedStatesofAmerica67943102001-09-14|2004-09-21cramee|UnitedStatesofAmerica0907018859201101998-04-30|1999-07-06Expired[UnitedStatesofAmerica0853400858442971995-09-26|1998-12-01Expired[UnitedStatesofAmerica0924519360636721999-02-05|2000-05-16cranee|UnitedStatesofAmerica0907270560665601998-05-05|2000-05-23Granted[UnitedStatesofAmerica0946734062287671999-12-20|2001-05-08Granted[UnitedStatesofAmerica09223890662614061999-01-11|2001-07-17apse|UnitedStatesofAmerica
24

087689050908147508469293087819920939550709952540

 Processforformingmetalinterconnectstackforintegratedcircuit
structure

MetalinterconnectstackforintegratedcircuitstructureSlurryfillingarecessformedduringsemiconductorfabricationSlurryfillingarecessformedduringsemiconductorfabricationLowvoltagebreakdownelementforESDtriggerdeviceLowvoltagebreakdownelementforESDtriggerdeviceIntegratedcircuitstructurehavinglowdielectricconstantmaterialandhavingsiliconoxynitridecapsovercloselyspacedapartmetallinesMethodofformingintegratedcircuitstructurehavinglowdielectricconstantmaterialandhavingsiliconoxynitridecapsovercloselyspaced
apartmetallines

EndpointdetectionmethodandapparatuswhichutilizeachelatingagenttodetectapolishingendpointEndpointdetectionmethodandapparatuswhichutilizeachelatingagenttodetectapolishingendpointSimpleBICMOSprocessforcreationoflowtriggervoltageSCRandzener
diodepadprotection

SimpleBICMOSprocessforcreationoflowtriggervoltageSCRandzener
diodepadprotectionPolymorphicRectilinearThievingPadPolymorphicrectilinearthievingpadMethodandapparatusfordeterminingtemperatureofasemiconductorwaferduringfabricationthereofMethodandapparatusfordeterminingtemperatureofasemiconductorwaferduringfabricationthereofAntifusedeviceforuseonafieldprogrammableinterconnectchipAntifusedeviceforuseonafieldprogrammableinterconnectchipNMOSelectrostaticdischargeprotectiondeviceandmethodforCMOS

integratedcircuit

NMOSElectrostaticDischargeProtectionDeviceandMethodforCMOS
IntegratedCircuitNon-linearcircuitelementsonintegratedcircuitsNon-linearcircuitelementsonintegratedcircuitsConfinementdeviceforuseindryetchingofsubstratesurfaceandmethodofdryetchingawafersurface
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ScheduleB(1)(a)—SemicProcessingA0988480568522432001-06-18|2005-02-08apse[UnitedStatesofAmerica2008801316818|ZL200880131681.8|2008-09-19|2013-06-19|Lapsed2013-11-06_Abandoned|UnitedStatesofAmerica2009-09-14|2013-10-21aTaiwan2011-03-15|2013-12-17hoeUnitedStatesofAmerica
14073526098130968

1413235

13119005

8610215

102011700876208430084

10-130668558917846498080

2008-09-19|2013-09-04|LapsedKorea,Republicof(KR)11995-04-27]1999-04-06|Expired|UnitedStatesofAmerica08587061}1996-01-16]2002-12-24|Expired—|UnitedStatesofAmerica0883224557803291997-04-03|1998-07-14ciprea|UnitedStatesofAmerica0882330562110961997-03-21|2001-04-03Expired[UnitedStatesofAmerica200000815647774942000-01-17[2011-07-08|Granted|Japan. ==———————s[PyrogenicDevoidWetOxidation0923126563352951999-01-15|2002-01-01Granted[UnitedStatesofAmerica1009452066542262002-03-08|2003-11-25Lapsed[UnitedStatesofAmerica0906480264183531998-04-22|2002-07-09cramee|UnitedStatesofAmerica199828782945554101998-10-09|2010-07-23lapsespanApparatusAndAMethodForFormingAnOxideFilmOnASemiconductor25 ConfinementdeviceforuseindryetchingofsubstratesurfaceandmethodofdryetchingawafersurfaceDuallayerbarrierfilmtechniquestopreventresistpoisoningDuallayerbarrierfilmtechniquestopreventresistpoisoningDuallayerbarrierfilmtechniquestopreventresistpoisoningInput/OutputCoreDesignandMethodofManufactureThereforInput/OutputCoreDesignandMethodofManufactureThereforAllotropicOrMorphologicChangeInSiliconInducedByElectromagneticRadiationForResistanceTuningOfIntegratedCircuitsAllotropicOrMorphologicChangeInSiliconInducedByElectromagneticRadiationForResistanceTuningOfIntegratedCircuitsAllotropicOrMorphologicChangeInSiliconInducedByElectromagneticRadiationForResistanceTuningOfIntegratedCircuitsAllotropicOrMorphologicChangeInSiliconInducedByElectromagneticRadiationForResistanceTuningOfIntegratedCircuitsAllotropicOrMorphologicChangeInSiliconInducedByElectromagneticRadiationForResistanceTuningOfIntegratedCircuitsTransistorFabricationMethodTransistorFabricationMethodTransistorFabricationMethodTransistorFabricationMethodTransistorFabricationMethodProcessforfabricatingamoderate-depthdiffusedemitterbipolartransistorinaBICMOSdevicewithoutusinganadditionalmaskTunabledielectricconstantoxideandmethodofmanufactureFlame-freewetoxidationThermallowkdielectricsAutomatingphotolithographyinthefabricationofintegratedcircuits
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ScheduleB(1)(a)—SemicProcessingA
Dualnitrogenimplantationtechniquesforoxynitrideformationin

0947466663231061999-12-29|2001-11-27|GrantedUnitedStatesofAmericasemiconductordevices199809623645656741998-04-08|2010-08-13Lapsed=flapanPre-ConditioningPolishingPadsForChemical-MechanicalPolishingMethodForArtificially-InducingReverseShort-ChannelEffortsInDeepModifiedmultilayeredmetallinestructureforusewithtungsten-filled
ososeors_feuaraon——~=—«dugpeosasfpooo-an-zalerantea|UnitedStatesofAmericaviasinintegratedcircuitstructures0992089066010082001-08-02|2003-07-29Granted|UnitedStatesofAmericaParametricdevicesignature

Processforformingvias,andtrenchesformetallines,inmultiple
0909803260372621998-06-15|2000-03-14|GrantedUnitedStatesofAmericadielectriclayersofintegratedcircuitstructure871031031352151998-03-04|2001-06-07lapsesrawInsulated-GateField-EffectTransistorsHavingDifferentGateCapacitances0989695863588062001-06-29|2002-03-19Granted|UnitedStatesofAmericaSiliconcarbideCMOSchannel1001444943814911998-01-27|2009-10-02lapsespanInsulated-GateField-EffectTransistorsHavingDifferentGateCapacitancesProcessForFormingImprovedCobaltSilicideLayerOnIntegratedCircuit

199809475749967811998-04-07|2012-05-18|LapsedJapanStructureUsingTwoCappingLayers.
MethodAndApparatusForEliminatingPeelingAtEndEdgeOfSemiconductorSubstrateInMetalOrganicChemicalVaporDepositionOf

199805165048814971998-03-04|2011-12-09|LapsedJapanTitaniumNitrite0908133760733611998-05-19|2000-06-13Granted|UnitedStatesofAmerica—_[ApparatusforexternallymonitoringRPMofspinrinsedryer0906902760372331998-04-27|2000-03-14Granted|UnitedStatesofAmericaMetal-encapsulatedpolysilicongateandinterconnectTestcircuitryfordeterminingthedefectdensityofasemiconductor
0906380160618141998-04-21|2000-05-09|GrantedUnitedStatesofAmericaprocessasafunctionofindividualmetallayers

Inductorwithcobalt/nickelcoreforintegratedcircuitstructurewithhigh
0907941361664221998-05-13|2000-12-26|GrantedUnitedStatesofAmericainductanceandhighQ-factor

MethodForArtificially-InducingReverseShort-ChannelEffectsInDeep
97628650271949997-11-25|2000-08-21|LapsedKorea,Republicof(KR)Sub-MicronCmosDevices1997-11-00-0824

Structureandmethodformeasuringinterfaceresistanceinmultiple0904611360139521998-03-20|2000-01-11|GrantedUnitedStatesofAmericainterfacecontactsandviastructuresinsemiconductordevicesFormationofintegratedcircuitstructureusingoneormoresiliconlayersforimplantationandout-diffusioninformationofdefect-freesource/drainregionsandalsoforsubsequentformationofsiliconnitride
0907639963314681998-05-11|2001-12-18|GrantedUnitedStatesofAmericaspacers08979733PF1997-11-26PYAbandoned|UnitedStatesofAmericaPurgingGasControlStructureForCvdChamber 
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ScheduleB(1)(a)—SemicProcessingA09081403po1998-05-18_Abandoned|UnitedStatesofAmerica0988212465038282001-06-14|2003-01-07cranee|UnitedStatesofAmerica0907650261272861998-05-11|2000-10-03hoeUnitedStatesofAmerica0915022062481801998-09-09|2001-06-19|Granted[UnitedStatesofAmerica0903758860872291998-03-09|2000-07-11|Granted[UnitedStatesofAmerica0921018462887731998-12-11{2001-09-11rantedUnitedStatesofAmerica0899031560596371997-12-15|2000-05-09|GrantedUnitedStatesofAmerica0891500058656661997-08-20UnitedStatesofAmerica59027041997-07-02
1999-02-02|Expired088879101999-05-11|ExpiredUnitedStatesofAmerica089913972000-12-19|GrantedUnitedStatesofAmerica61627141997-12-1658518901997-08-280891485458822511997-08-19|1999-03-16Expired[UnitedStatesofAmerica0887965959337571997-06-23|1999-08-03ciprea|UnitedStatesofAmerica0835151656270991994-12-07|1997-05-06Expired[UnitedStatesofAmerica0894299159445851997-10-02|1999-08-31cored|UnitedStatesofAmerica 089193941998-12-22|ExpiredUnitedStatesofAmerica0891884659317191997-08-25|1999-08-03UnitedStatesofAmerica57696921996-12-23|1998-06-23|Expired57705201996-12-05|1998-06-23|Expired59021291997-04-07|1999-05-11|Expired

Expired08772310UnitedStatesofAmerica08760466UnitedStatesofAmerica08833597UnitedStatesofAmerica 27

IntegratedCircuitStructureWithThinDielectricBetweenAtLeastLocalInterconnectLevelAndFirstMetalInterconnectLevel,AndProcessFor
MakingSame

Processforselectivepolishingofmetal-filledtrenchesofintegratedcircuit
structures

ApparatusandprocessfordepositionofthinfilmonsemiconductorsubstratewhileinhibitingparticleformationanddepositionMethodforremovingparticlesfromasemiconductorwaferCompositesemiconductorgatedielectricsMethodandapparatusforremovingresidualmaterialfromanalignmentmarkofasemiconductorwaferProcessforabrasiveremovalofcopperfromthebacksurfaceofasilicon
substrate

Apparatusandmethodforpolishremovingapreciseamountofmaterial
fromawafer

ProcessforformingphotoresistmaskoverintegratedcircuitstructureswithcriticaldimensioncontrolMethodofformingthinpolygatesforsubquartermicronCMOSprocessProcessforformingintegratedcircuitstructurewithmetalsilicidecontactsusingnotchedsidewallspacerongateelectrodeChemicalmechanicalpolishingpadslurrydistributiongroovesEtchprocessselectivetocobaltsilicideforformationofintegratedcircuit
structures

MethodofmanufacturingsemiconductordeviceUseofabrasivetapeconveyingassembliesforconditioningpolishingpadsMethodandapparatusforusingpressuredifferentialsthroughapolishingpadtoimproveperformanceinchemicalmechanicalpolishingOntheuseofnon-sphericalcarriersforsubstratechemi-mechanical
polishing

Methodofmakingabarrierlayerforviaorcontactopeningofintegrated
circuitstructure

Processforformingimprovedcobaltsilicidelayeronintegratedcircuit
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ScheduleB(1)(a)—SemicProcessingA
Methodforidentifyingorderskippinginspectroreflectivefilm

0873080957174901996-10-17|1998-02-10|ExpiredUnitedStatesofAmericameasurementequipment0859287059536311996-01-24|1999-09-14Expired|UnitedStatesofAmericaLowstress,highlyconformalCVDmetalthinfilm0858658763039951996-01-11[2001-10-16ciprea|UnitedStatesofAmericaSidewallstructureformetalinterconnectandmethodofmakingsameMethodofforminganMOS-typeintegratedcircuitstructurewithadiodeformedinthesubstrateunderapolysilicongateelectrodetoconserve
0847502856610691995-06-06|1997-08-26|ExpiredUnitedStatesofAmericaspace

LowDielectricConstantSiliconOxide-BasedDielectricLayerforIntegratedCircuitStructuresHavingImprovedCompatibilitywithViaFillerMaterials,
200032245235277002000-10-23|2004-02-27|LapsedJapanandMethodofMakingSame

ApparatusandmethodofmanufactureforintegratedcircuitandCMOS1152410774082272006-09-20|2008-08-05|GrantedUnitedStatesofAmericadeviceincludingepitaxiallygrowndielectriconsiliconcarbide0977799667244042001-02-06|2004-04-20Granted|UnitedStatesofAmericaClustertoolreportingsystemGermany(FederalRepublic|ProcessforFabricatingaModerate-DepthDiffusedEmitterBipolaraea1998-04-02no0s.00-28loramed_|of)TransistorinaBICMOSDeviceWithoutUsinganAdditionalMaska(FederalRepublicizeaann0|60145418.9so01.08.09°2011-10-05|LapsedCopperICsInterconnect201212280157447902012-05-30}2015-05-15esepeeDamasceneCapacitorsForIntegratedCircuits200864008|«2000-05-10aSeJapanDamasceneCapacitorsForIntegratedCircuits
Methodforenhancinganti-reflectivecoatingsusedinphotolithographyof

0940580562252151999-09-24|2001-05-01|GrantedUnitedStatesofAmericaelectronicdevices
Contactringdesignforreducingbubbleandelectrolyteeffectsduring

1097385172049202004-10-25|2007-04-17|GrantedUnitedStatesofAmericaelectrochemicalplatinginmanufacturing1094577773008692004-09-20|2007-11-27cranee|UnitedStatesofAmericaIntegratedbarrierandseedlayerforcopperinterconnecttechnology1095332275502362004-09-29|2009-06-23Lapsed|UnitedStatesofAmericaMULTIWAVELENGTHMULTILAYERPRINTING
Processandapparatusforachievingsingleexposurepatterntransferusing

uosz002ravesanoaar-aa[po0e0s.12lerantesUnitedStatesofAmericamasklessopticaldirectwritelithography
Highperformancediode-implantedvoltage-controlledpolyresistorsfor

oseasee_frraasse___aooaar-o0|p006-12-19lerantedUnitedStatesofAmericamixed-signalandRFapplications
Lowdielectricconstantsiliconoxide-baseddielectriclayerforintegratedcircuitstructureshavingimprovedcompatibilitywithviafillermaterials,

0942606167566741999-10-22|2004-06-29|GrantedUnitedStatesofAmericaandmethodofmakingsame1094976073153602004-09-24|2008-01-01Granted|UnitedStatesofAmerica_[Surfacecoordinatesystem 
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ScheduleB(1)(a)—SemicProcessingA1082049471194322004-04-07|2006-10-10aUnitedStatesofAmerica60144277pe1999-07-15beeea|UnitedStatesofAmerica60141657pe1999-06-30beeea|UnitedStatesofAmerica1601303781999-04-21|Expired|UnitedStatesofAmerica60167132,1999-11-23|Expired|UnitedStatesofAmerica0969837563067802000-10-26|2001-10-23rantedUnitedStatesofAmerica0951919363314842000-03-06|2001-12-18rantedUnitedStatesofAmerica1020047013135_|10-9796582003-02-24[2010-08-27|Lapsed_|Korea,Republicof(KR)0996707467271652001-09-28[2004-04-27|Granted[UnitedStatesofAmerica1088313770150962004-07-01[2006-03-21|Lapsed[UnitedStatesofAmerica0965257165564092000-08-31|2003-04-29cranee|UnitedStatesofAmerica0995638267597302001-09-18|2004-07-06cranee|UnitedStatesofAmerica1065913471382922003-09-10|2006-11-21hoeUnitedStatesofAmerica0931038867504951999-05-12|2004-06-15Granted[UnitedStatesofAmerica 29

MethodandapparatusforestablishingimprovedthermalcommunicationbetweenadieandaheatspreaderinasemiconductorpackageFieldEmittingDeviceComprisingField-ConcentratingNanoconductorAssemblyAndMethodForMakingTheSameSolventAbsorptionByCMPPadsAndItsRelationshipToPadChemistry
DarkSpinRinse/DryMulti-LayeredWSi/WSiN/Poly(Optional)ResistorforSiIC&#39;sSemiconductorDeviceWithIncreasedGateInsulatorLifetimePlanarizationTechniqueForHDPCVDFSGLayerMOSTransistorAndMethodOfManufactureAThinFilmToroidalInductorElectricallyMeasuredICWaferMasksVersionControlIndicatorMethodForMakingAPhotoresistLayerHavingIncreasedResistanceToBlistering,Peeling,Lifting,OrReticulationHolder,System,AndProcessForImprovingOverlayInLithographyProcessForSemiconductorDeviceFabricationElectrochemicalAbatementOfPerfluorinatedCompoundsTitanium-TantalumBarrierLayerFilmAndMethodForFormingTheSameMonitoringAndControlOfAFabricationProcessFabricationofmetalcontactsfordeep-submicrontechnologiesBimetallicoxidecompositionsforgatedielectricsAnIntegratedCircuitIncludingESDCircuitsForAMulti-ChipModuleAnd

AMethodTherefor

BipolarJunctionTransistorCompatibleWithVerticalReplacementGate
Transistors

ChemicalmechanicalelectropolishingsystemMethodforOptimizingWaferEdgePatterningOverlayMetrologyUsingScatterometryProfilingDeviceAndMethodUsingIsotopicallyEnrichedSiliconSplit-GateMetal-Oxide-SemiconductorDeviceApparatusandmethodofmanufactureforintegratedcircuitandCMOSdeviceincludingepitaxiallygrowndielectriconsiliconcarbide
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ScheduleB(1)(a)—SemicProcessingA0928686960482561999-04-06|2000-04-11cranes|UnitedStatesofAmerica0909546863882901998-06-10}2002-05-14Granted[UnitedStatesofAmerica0890783461336181997-08-14|2000-10-17ciprea|UnitedStatesofAmerica0901647559942211998-01-30|1999-11-30cranee|UnitedStatesofAmerica0924337761947501999-02-01|2001-02-27cranee|UnitedStatesofAmerica0885358257675611997-05-09|1998-06-16Expired[UnitedStatesofAmerica1065816870799662003-09-08|2006-07-18Granted[UnitedStatesofAmerica0897142259939471997-11-17|1999-11-30cranee|UnitedStatesofAmerica0868329156565151996-07-18|1997-08-12ecred|UnitedStatesofAmerica1045236073320622003-06-02|2008-02-19cranes|UnitedStatesofAmerica0841352756636771995-03-30|1997-09-02Expired|UnitedStatesofAmerica0843904055388191995-04-10|1996-07-23|Expired[UnitedStatesofAmerica0835197755997301994-12-08|1997-02-04Expired|UnitedStatesofAmerica0835303255742911994-12-09|1996-11-12ciprea|UnitedStatesofAmerica0891878159586541997-08-25|1999-09-28Expired[UnitedStatesofAmerica0832484265246451994-10-18|2003-02-25Granted[UnitedStatesofAmerica 30

MethodfortestingIDDatmultiplevoltagesAMethodOfFormingAMulti-LayeredDual-PolysiliconStructureMethodAndSystemForDeterminingOperatingStaffingTestingInsulationBetweenConductorsApparatusAndMethodForContinuousDeliveryAndConditioningOfA
PolishingSlurry

SingleCrystalSiliconOnPolycrystallineSiliconIntegratedCircuitsASemiconductorDeviceHavingAnAnti\{miReflectiveLayerAndAMethodOfManufactureThereofIntegratedCircuitFabricationSiliconICContactsUsingCompositeTiNBarrierLayerSystemforimplementingaconfigurableintegratedcircuitMethodandapparatustoaddslurrytoapolishingsystemDeviceAndMethodOfFabricatingViasForULSIMetallizationAnd
Interconnect

IntegratedCircuitComprisingMeansForHighFrequencySignal
Transmission

IntegratedCircuitDevicesWithIsolatedCircuitElementsMethodofqualifyingaprocesstoolwithwaferdefectmapsLowTemperatureCoefficientDielectricMaterialComprisingBinaryCalciumNiobateAndCalciumTantalateOxidesMinienvironmentforHazardousProcessToolsDeviceFabricationUsingDUV/EUVPatternDelineationProcessforMakingAnX-RayMaskMethodandApparatusforPlanarMagnetronSputteringMethodForProducingTaperedLinesMethodOfMakingHigh-SpeedDouble-HeterostructureBipolarTransistor
Devices

Electroplatingtoolforsemiconductormanufacturehavingelectricfield
control

IntegratedCircuitMulti-LevelInterconnectionTechniqueSelf-AlignedAlignmentMarksForPhase-ShiftingMasksPoly-BufferedLOCOSArticleComprisingAThinFilmTransistorWithLowConductivityOrganic
Layer

LithographicProcessAndEnergy-SensitiveMaterialForUseTherein
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ScheduleB(1)(a)—SemicProcessingA0816396759593421993-12-08|1999-09-28boned|UnitedStatesofAmericaSemiconductorDeviceHavingAHighVoltageTerminationImprovement1041092567399532003-04-09|2004-05-25Granted|UnitedStatesofAmericaMechanicalstressfreeprocessingmethod0770736558799971991-05-30|1999-03-09Expired|UnitedStatesofAmericaMethodForFormingSelfAlignedPolysiliconContact1042309667229482003-04-25|2004-04-20Granted|UnitedStatesofAmericaPadconditioningmonitor
LocalAreaAlloyingForPreventingDishingOfCopperDuringChemical

0954713264612252000-04-11|2002-10-08|GrantedUnitedStatesofAmericaMechannicalPolishing(CMP)1041286770799632003-04-14|2006-07-18|GrantedUnitedStatesofAmericaModifiedbinarysearchforoptimizingefficiencyofdatacollectiontimeGermany(FederalRepublic|SubsonictoSupersonicandUltrasonicConditioningofPolishingPadina97931917569709934.21997-07-15|2002-01-09|Expiredof)ChemicalMechanicalPolishingApparatus
MethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilm

89123228NI-1653252000-11-21|2002-10-21|LapsedTaiwanDielectricsAndResultingDevices91119024NI-1980622002-08-22|2004-07-07|LapsedTaiwanMultipleOperatingVoltageVerticalReplacement-Gate(VRG)Transistor9010845012234272001-04-09[2004-11-01[Lapsed[Taiwan=———_[InterconnectionsToCopperIC's
AMethodForReducingDishingRelatedIssuesDuringTheFormationOf

090113472NI-1571812001-06-04|2002-05-11|LapsedTaiwanShallowTrenchIsolationStructures89104065NI-1445052000-03-07}2001-11-11Granted=[TaiwanDamasceneCapacitorsForIntegratedCircuits89100158NI-1348262000-01-06|2001-10-17Lapsed=fTaiwanIntegratedCircuitCapacitorAndAssociatedFabricationMethods87105577NI-1321411998-04-13|2001-05-16Lapsed=fTaiwanCapacitorComprisingImprovedTaox-BasedDielectricSilicon-On-Insulator(SOI)SemiconductorStructureWithTrenchIncluding
9011613312821682001-07-02|2007-06-01|LapsedTaiwanAConductiveLayer

Metal-Oxide-SemiconductorDeviceIncludingABuriedLightly-Doped
09311040913251752004-04-14|2010-05-21|LapsedTaiwanDrainRegion

MethodForMakingFieldEffectDevicesAndCapacitorsWithThinFilm
200000644986759882000-11-01|2007-01-23|LapsedKorea,Republicof(KR)DielectricsAndResultingDevices

ProcessForFabricatingASemiconductorDeviceHavingAMetalOxideOr
1020010049568|8093052001-08-17|2008-02-26|LapsedKorea,Republicof(KR)AMetalSilicateGateDielectricLayer1020000001128|6991862000-01-11|2007-03-19apse|Korea,Republicof(KR)MethodForMakingAnIntegratedCircuitIncludingAlignmentMarks1019980018520|5053051998-05-22|2005-07-25LapsedKorea,Republicof(KR)CapacitorComprisingImprovedTaox-BasedDielectricMethodOfManufacturingAnIntegratedCircuitUsingChemical

1019980050349osrsse1x20|eoos-o6-eftepsed|Korea,Republicof(KR)MechanicalPolishing
SystemAndMethodOfManufacturingSemicustomReticlesUsingReticle

19990024635canassr_—_asoo.06a8laooxor-asfases|Korea,Republicof(KR)Primitives
ADeviceandMethodofFormingAMetalToMetalCapacitorWithinan

9832710eoscs___|rsoe-o02laoooas-soforantes|Korea,Republicof(KR)IntegratedCircuit31
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ScheduleB(1)(a)—SemicProcessingA97232384556401997-06-05|2004-10-26Expired|Korea,Republicof(KR)MethodForProducingTaperedLines1033547070149572002-12-31|2006-03-21cranee|UnitedStatesofAmericaInterconnectroutingusingparallellinesandmethodofmanufacture1020000016832|3671852000-03-31|2002-12-23apse|Korea,Republicof(KR)LithographicProcessForDeviceFabricationUsingDark-FieldIllumination1020000035027.|6178942000-06-24|2006-08-23Granted|Korea,Republicof(KR)SemiconductorDeviceFreeOfLDDRegions
LocalAreaAlloyingForPreventingDishingOfCopperDuringChemical

1020010019270ores——_froox.oas|aaor-on0elapses|Korea,Republicof(KR)MechannicalPolishing(CMP)
ArticleComprisingADielectricMaterialOfZr-Ge-Ti-OOrHf-Ge-Ti-OAnd

1020000074125sar|rooo-12.07|aoor-08-24lapses|Korea,Republicof(KR)MethodOfMakingTheSame
High-DensityFieldEmissionElementsandaMethodforFormingSaid

1020060012904oaseano2__froos.oa20|ros2.00-2fapses|Korea,Republicof(KR)EmissionElements1020050085840|10-12154252005-09-14|2012-12-18Granted|Korea,Republicof(KR)GuardRingforImprovedMatching
BipolarJunctionTransistorCompatibleWithVerticalReplacementGate

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

DeviceAndMethodOfFabricatingViasForULSIMetallizationAndADeviceandMethodofFormingAMetalToMetalCapacitorWithinan200023385337822932000-08-02|2006-03-17Lapsed=flapanMethodsAndApparatusForTestingIntegratedCircuitsProcesstominimizepolysilicongatedepletionanddopantpenetration
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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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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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MethodofmanufacturingpowderedmetalheatsinkshavingincreasedsurfaceareaPowderedMetalHeatSinkWithIncreasedSurfaceAreaMethodofmakingabarriermetaltechnologyfortungstenplug
interconnection

BarriermetaltechnologyfortungstenpluginterconnectionProcessofFabricatingAnIntegratedCircuitDiePackageHavinga
PluralityofPinsMultiplepindiepackageSocketless/boardlesstestinterposercardSocketless/BoardlessTestInterposerCardSocketless/boardlesstestinterposercardEncapsulationOfElectronicComponentsEncapsulationofelectroniccomponentsEncapsulationofelectroniccomponentsDeviceForAvoidingParasiticCapacitanceinanIntegratedCircuit

Package

MethodsforAvoidingParasiticCapacitanceinanIntegrated
CircuitPackage

AlternatePadStructures/PassivationIntegrationSchemestoReduceorEliminateIMCCrackinginPostWireBondedDiesDuringCu/Low-KBEOLProcessingAlternatePadStructures/PassivationIntegrationSchemestoReduceorEliminateIMCCrackinginPostWireBondedDiesDuringCu/Low-KBEOLProcessingFailureAnalysisandTestingofSemi-ConductorDevicesUsingIntelligentSoftwareonAutomatedTestEquipment(ATE) 
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Oo Failureanalysisandtestingofsemi-conductordevicesuintelligentsoftwareonautomatedtestequipment(ATE)Failureanalysisandtestingofsemi-conductordevicesusingintelligentsoftwareonautomatedtestequipment(ATE)ElectricalDevicesHavingAdjustableCapacitanceElectricalDevicesHavingAdjustableElectricalCharacteristicsIntegratedCircuitWithSubstantiallyPerpendicularWireBondsIntegratedCircuitWithSubstantiallyPerpendicularWireBondsBondPadForAFlipChipPackage,AndMethodOfFormingThe

Same

BondPadForAFlipChipPackage,AndMethodOfFormingThe
Same

Multi-LevelRedistributionLayerTracesforReducingCurrentCrowdinginFlipChipSolderBumpsMulti-levelredistributionlayertracesforreducingcurrentcrowdinginflipchipsolderbumpsVerticallyintegratedflipchipsemiconductorpackageChip-over-chipintegratedcircuitpackageSemiconductorDevicePackageWithReducedLeakageSemiconductorDevicePackageWithBaseFeaturestoReduce
LeakageOxide-BondableSolderArticleComprisingOxide-BondableSolderSemiconductordevicepackageincludingasubstratehavingbondingfingerswithinanelectricallyconductiveringsurroundingadieareaandacombinedpowerandgroundplanetostabilizesignalpathimpedances
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 SemiconductorPackageWithTracesRoutedUnderneathADieBallGridArrayPackageWithInexpensiveThreadedSecureLockingMechanismToAllowRemovalOfAThreadedHeatSink
Therefrom

BallgridarraypackagewithinexpensivethreadedsecurelockingmechanismtoallowremovalofathreadedheatsinktherefromElectronicSystemIncludingPackagedIntegratedCircuitsWithHeatSpreadingStand-OffSupportMembersMethodForMountingAMicroelectronicCircuitPeripherally-LeadedPackageIncludingIntegralSupportMemberWithSpacerMicroelectronicCircuitStructureLocationAndStandoffPinsForChipOnTapeLocationAndStandoffPinsForChipOnTapeSupportAssemblyForMountingAnIntegratedCircuitPackage
OnASurface

MethodForMountingAMicroelectronicCircuitPackageSupportmemberformountingamicroelectroniccircuitpackageElectronicsystemincludingpackagedintegratedcircuitswithheatspreadingstandoffsupportmembersAsymmetricAlignmentofSubstrateInterconnecttoSemiconductorDieAsymmetricalignmentofsubstrateinterconnecttosemiconductordieSubstrateprocessingsystemSubstrateProcessingSystemSupportforsemiconductorbondwires
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onasubstrateOvermoldedpackagebodyonasubstrateMethodforformingabondingpadonasubstrateBondingPadDesignReframedchip-on-tapedieChipontapediereframeprocessMethodforprogrammingasubstrateforarray-typepackagesProgrammablesubstrateforarray-typepackagesPackageConfigurationAndManufacturingMethodEnablingTheAdditionOfDecouplingCapacitorsToStandardPackageDesignsPackageConfigurationAndManufacturingMethodEnablingTheAdditionOfDecouplingCapacitorsToStandardPackageDesignsTechniqueofincreasingbondpaddensityonasemiconductordieHigh-densitybondpadlayoutarrangementsforsemiconductordies,andconnectingtothebondpadsOvermoldedSemiconductorPackageMulti-chipsemiconductorarrangementsusingflipchipdiesSemiconductorPackagingTechniqueYieldingIncreasedInnerLeadCountForAGivenDie-ReceivingAreaFloorplanningTechniquesUsingMulti-PartitioningBasedOnAPartitionsCostFactorForNon-SquareShapedPartitionsBallBumpArraySemiconductorPackages 
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 MethodAndApparatusForIsolationOfFluxMaterialsInFlip-ChipManufacturingProcessforsolderballinterconnectingasemiconductordevicetoasubstrateusinganoblemetalfoilembeddedinterposer
substrate

OpticallyTransmissivePreformedPlanarStructuresOpticallytransmissivepreformedplanarstructuresBallBumpArraySemiconductorPackagesBallBumpArraySemiconductorPackagesCompositebondpadsforsemiconductordevicesSemiconductorbondpadsSemiconductorbondpadstructureandincreasedbondpad
countperdie

Semiconductordeviceassemblytechniquesusingpreformed
planarstructures

MountingAndConnectingNon-SquareSemiconductorDiesNon-SquareDieForIntegratedCircuitAndSystemsContaining
TheSame

MethodAndApparatusForIsolationOfFluxMaterialsInFlip-ChipManufacturingPartially-Molded,PcbChipCarrierPackageForCertainNon-SquareDieShapes

Semiconductorpackagingtechniqueyieldingincreasedinnerleadcountforagivendie-receivingareaOvermoldedSemiconductorPackageOvermoldedSemiconductorPackageOvermoldedsemiconductorpackage
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IntegratedCircuitWithActiveDevicesUnderBondPadsInterposerforsemiconductorpackageassemblyInterposerforsemiconductorpackageassemblyMethodofplanarizinganarrayofplasticallydeformablecontactsonanintegratedcircuitpackagetocompensateforsurface
warpage

IntegratedcircuithavingacoplanarsolderballcontactarrayMethodforplanarizinganarrayofsolderballsMethodforcompensatingforbottomwarpageofaBGAintegratedcircuit
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Thermally-enhancedflipchipICpackagewithextruded
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Enhancedlaminationprocessbetweenheatspreadertopressuresensitiveadhesive(PSA)interfaceasastepinthesemiconductor
assemblyprocessSplittingandassigningpowerplanesMultiplesizeddie

Bondableanodizedaluminumheatspreaderforsemiconductor
packages

RemovingsolderfromintegratedcircuitsforfailureanalysisRemovalofaheatspreaderfromanintegratedcircuitpackagetopermittestingoftheintegratedcircuitandotherelementsofthe
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IntegratedcircuitpackagingapparatusandmethodTapeballgridarraypackagewithperforatedmetalstiffenerSystemandmethodforpackaginganintegratedcircuitusingencapsulantinjectionWireBondablePackageDesignWithMaximumElectricalPerformanceAndMinimumNumberOfLayersHighperformanceheatspreaderforflipchippackagesConformaldiamondcoatingforthermalimprovementofelectronicpackagesMethodformakingelectricalinterconnectionsbetweenlayersof
anICpackage
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Circuit

SystemsAndMethodsForTestingAndManufacturingLarge-Scale,Transistor-BasedNonlinearCircuitsFaultSimulatorForDigitalCircuitry
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ScheduleB(1)(d)—SemicDesign0903684661356491998-03-09|2000-10-24cantedUnitedStatesofAmerica0890423360411701997-07-31_|2000-03-21cipredUnitedStatesofAmerica0890554060235761997-08-04|2000-02-08cwpredUnitedStatesofAmerica0896234060528081997-10-312000-04-18ExpiredUnitedStatesofAmerica0890299758452331997-07-30|1998-12-01pred[untostatesofaneres0890125061088071997-07-28|2000-08-22cipeedUnitedStatesofAmerica0886693760539471997-05-312000-04-25ExpiredUnitedStatesofAmerica0854605556805431995-10-20|1997-10-21cipcedUnitedStatesofAmerica0869488159600091996-08-091999-09-28ExpiredUnitedStatesofAmerica0836526454736511994-12-281995-12-05ExpiredUnitedStatesofAmerica0836539455133181994-12-281996-04-30ExpiredUnitedStatesofAmerica0823379155879191994-04-22|1996-12-24pred_[unntedstatesofAmer 43

MethodOfModelingAndAnalyzingElectronicNoiseUsingPadeApproximation-BasedModel-ReductionTechniquesApparatusAndMethodForAnalyzingCircuitsUsingReduced-OrderModelingOfLargePassiveLinearSubcircuitsFastTransientCircuitSimulationOfElectronicCircuitsIncludingACrystalMaintenanceRegistersWithBoundaryScanInterfaceMethodAndApparatusForCalibratingTimingAnalyzerPathDelay
Measurements

ApparatusAndMethodForHybridPinControlOfBoundaryScan
Applications

SimulationModelUsingObject-OrientedProgrammingMethodAndApparatusForBuilt-InSelf-TestWithMultipleClockCircuitsInSelfTestMethodandApparatusforBoothMultipliersMethodAndApparatusForTestingLargeEmbeddedCountersMethodForBuilt-InSelf-TestingOfRing-AddressFIFOsApparatusandMethodforLogicOptimizationbyRedundancyAddition
andRemoval
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ScheduleB(1)(e)—SemicLitigation
Methodfordistributingconnectionpadsonasemiconductor
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2004-01-27poUnitedStatesofAmericaConnectingTheHeatspreader

HeatspreaderForAFlipChipDevice,AndMethodForaConnectingTheHeatspreaderHeatspreaderForAFlipChipDevice,AndMethodFor
iszso2|ApplicationfenConnectingTheHeatspreader

HeatspreaderForAFlipChipDevice,AndMethodFor
10199900496831999-11-10]2006-12-21]GrantedKorea,Republicof(KR)ConnectingTheHeatspreader

HeatspreaderForAFlipChipDevice,AndMethodFor
88120078NI-1312851999-11-262001-04-11]LapsedConnectingTheHeatspreader

HeatspreaderForAFlipChipDevice,AndMethodFor
2000-09-12GrantedUnitedStatesofAmericaConnectingTheHeatspreader1995-03-14]1996-08-29Expired=[TaiwanMethodforMakingAMetaltometalCapacitor1995-11-28[Abandoned=[SpainMethodforMakingAMetaltometalCapacitor1995-11-28|———s«dAbandoned=[NetherlandsMethodforMakingAMetaltometalCapacitor|1995-12-08]2000-09-04|LapsedKorea,Republicof(KR)MethodforMakingAMetaltometalCapacitor|1995-12-08]2004-12-03}Lapsed=fapanMethodforMakingAMetaltometalCapacitor|1995-11-28]=|Abandoned=fitalyMethodforMakingAMetaltometalCapacitor|1995-11-28]===fAbandonedUnitedKingdomMethodforMakingAMetaltometalCapacitor1995-11-28P|AbandonedGermany(FederalRepublicof)|MethodforMakingAMetaltometalCapacitor1995-11-28AbandonedFranceMethodforMakingAMetaltometalCapacitor1995-12-04PFAbandonedChinaMethodforMakingAMetaltometalCapacitorADeviceandMethodofFormingAMetalToMetalCapacitor

1997-08-12|2000-03-21ExpiredUnitedStatesofAmericaWithinanIntegratedCircuit1997-05-27.|1998-10-20ExpiredUnitedStatesofAmericaAnElectronicComponentForAnIntegratedCircuit1995-06-06|1997-08-05ExpiredUnitedStatesofAmericaIntegratedCircuitCapacitor1996-05-09|1998-12-22ExpiredUnitedStatesofAmericaMethodForMakingACapacitor
ADeviceandMethodofFormingAMetalToMetalCapacitor

1998-08-122002-06-21]GrantedJapanWithinanIntegratedCircuit
ADeviceandMethodofFormingAMetalToMetalCapacitor

1998-08-122000-11-10]GrantedKorea,Republicof(KR)WithinanIntegratedCircuit1994-12-09|1996-11-19ExpiredUnitedStatesofAmericaMethodforMakingAMetaltometalCapacitor
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60115841P|1999-01-133001583P|2000-01-111019990058177716436953085370

3001583P|2000-01-11
2000-01-122000-01-112000-01-132000-01-132000-01-061999-01-131995-11-281995-11-281995-11-281995-12-041995-12-05

2002-01-22GrantedExpiredP|Abandoned|scoros.calcratedKorea,Republicof(KR)aoox02.27cratedUnitedStatesofAmericaP|Abandoned
ScheduleB(1)(e)—SemicLitigationExpiredUnitedStatesofAmerica

Abandoned

UnitedKingdom
Abandoned

AbandonedGermany(FederalRepublicof)AbandonedKorea,Republicof(KR)Abandoned

UnitedStatesofAmericaUnitedStatesofAmericaAbandonedGermany(FederalRepublicof)asandonedUnitedKingdom2005-08-12creaasandonedKorea,Republicof(KR) FranceFrance

UseOfNovelBarriersForTa205AsGateCapacitor
Applications

DiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstantMaterialsAndElectronicDevicesIncorporatingSameDiffusionBarrierForUseWithHighDielectricConstant
MaterialsAndElectronicDevicesIncorporatingSameDeepSub-MicronMetalEtchWithIn-SituHardMaskEtchDeepSub-MicronMetalEtchWithIn-SituHardMaskEtchDeepSub-MicronMetalEtchWithIn-SituHardMaskEtchMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayer 
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ScheduleB(1)(e)—SemicLitigation0834964955232591994-12-05/1996-06-04creaUnitedStatesofAmerica0975262665914102000-12-282003-07-08cantedUnitedStatesofAmerica20081242872008-05-120832980663231261994-10-26|2001-11-27Granted[UnitedStatesofAmerica
MethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerMethodOfFormingMetalLayersFormedAsACompositeOfSub-LayersUsingTlTextureControlLayerAbandoned[Japan===——————SsNovvelbarrierlayertreatmentsforTungstenplugNovelbarrierlayertreatmentsforTungstenplugNovelbarrierlayertreatmentsforTungstenplugBondingpadforlowkdielectricSix-to-onesignal/powerratiobumpandtracepatternforflip

chipdesignAbandonedJapanSsTurngssternFormationProcessTungstenFormationProcess

62559081994-10-24943074658P|1994-10-12P|AbandonedGermany(FederalRepublicof)9430746581994-10-12AbandonedUnitedKingdom
AbandonedNapan=SSSSséSTungstenFormationProcessTungstenFormationProcessTungstenFormationProcess

8141780|sf1993-10-22]==AbandonedUnitedStatesofAmerica9426313|ss994-10-14=[Abandoned—_|Korea,Republicof(KR)0986457764723042001-05-24|2002-10-29GrantedUnitedStatesofAmerica60039800.52000-01-132008-08-13vanesGermany(FederalRepublicof)10227762000-01-13] 2008-08-13|Lapsed —_—|UnitedKingdom
30020863002086300208692364062000007951200000306088120537

PF1999-01-23PFAbandonedUnitedStatesofAmerica6598012000-01-22] 2006-12-13|Granted_|Korea,Republicof(KR)NI-1290051999-11-2456438381993-09-031997-07-01credUnitedStatesofAmerica56935611996-05-141997-12-02credUnitedStatesofAmerica2000-11-28Granted

0811630908645852

0937042261535431999-08-09UnitedStatesofAmerica
TungstenFormationProcessTungstenFormationProcessWireBondingToCopperWireBondingToCopperWireBondingToCopperWireBondingToCopperWireBondingToCopperLowTemperatureDepositionofSiliconOxidesforDevice

Fabrication

MethodOfIntegratedCircuitFabricationIncludingAStepOfDepositingTungstenHighDensityPlasmaPassivationLayerAndMethodOf
Application 
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent 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.

 
10/681,554 03/18/2008 7345245 03-0733 7716

24319 7590 02/27/2008

LSI CORPORATION
1621 BARBER LANE
MS: D-106

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 408 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 Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

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

Anand Govind, Fremont, CA;
Zafer Kutlu, Menlo Park, CA;
Farshad Ghahghahi, Los Gatos, CA;
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8-08 FRI 02:06 PM LSI LQGIC FAX NO. P. 02/02
4, FART B- FEE(S)FRANSMIFYAL

Complete arta end this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE- Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

38° This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required).Blocks 1 through 5 should be completed whereBoA further correspondence including the Patent, advance orders and notification of maintenance fecs willbemailed to the current correspondence address as
dicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fce natifications. - . STNGSE HETITGE OT TRS“ORRES? : : : ote:Acertificate of mang can on ws or y tCURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any changeof address) Fee(a) Transmittal This certificate oa Ge used for any oiher accornpanying
apers. Each additional paper, such as an assignment or formal drawing, musihave its own certificate of mailing of transmission.

 

  
 

 

24319 7590 $ 1/07/2007
Certificate of Mailing or Transmission ; .

LSI CORPORATION Lhereb certify that this Fe 8. Transmittal is beingdepositedwith the valoeetale. ta! rvice witl stage for first class mail in an cn
1621 BARBER LANE addressed to the Mail. Stop ISSUEPEEaddress above, or being facsimile
MS: D-106 transmitted to the USPTO (571) 273-2885, on the date indicated below.
MILPITAS, CA 95035

 is *

a0aar

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

10/68 3,554 10/08/2003 Anand Govind ~ 03-0733 7716
TITLE OF INVENTION: ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

 APPLN. TYPE DATE DUS  SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE}PREV, PAIDISSUB FEE|TOTAL. FEE(S) DUE

: 40 02/07/2008
nonprovisional NO $1440 $300 di/2e/e0a8 NNGUYENS Gaaaaa3@ 122052 1a681554

a1 Fc:15@1 1440.08 DA
NORRIS, JEREMY C 284) 174-260000 @2 FC:1504 388.63 DA

   
 
  

 

2. Forprinting on the patent front page, Jist
(1) the names of up to 3 registered patent attameys |Trexler.Bushnell,
or agents OR,alternatively, ; .
(2) the name of a single firm (having asamembera 2Gilanglorgi,&“Blackatone
regislered attomcy or agent) and the names of up to
2 registered patent allomeys or agents. Ifnonameis 3 LTD,listed, no namewill be printed. a

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

(2D change of correspondence address (or Change of CorrespondenceAddress form PTO/S8/122) attached.

(C2) "Fee Address® indication (or “Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
NumberIs required.
 
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 documenthas been filed forrecordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for fiting an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

LSI Logic Corporation Milpitas, CA

Please check the appropriate assignee category or categories (will not bc printed on the patent) : 0 individues Corporation or other private group entity C1 Government 

4a. The following fec(s) are submitted: 4b. Paymentof Fee{s): (Please first reapply any previously pasa issue fee shown above)
RT issuc Fee DIA cheekis enclosed.

SA Publication Fee (No small entity discount permitted) QO Payment by credit card. Form PTO-2038 is attached.Advance Order - # ofCopies ee _ XIThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit anoverpayment, to Deposit Account Number _ ] ay 25 {syany anextra copy of this form). 
5. Change in Entity Status (from siatus indicated above)

a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. Ob. Applicantis no longer claiming SMALL ENTITY status. See 37 CFR 3.27(g)(2).
NOTE:The Issue Fee and Publication Fee (ifinterest as shown by the records of the Unjt

 

  
wired) wili not be accepted from anyanc other than the icant; a registered atiorney or agent; or the assignee or other in‘ates Patent and Trademark Office. app 8 8 party

AA peigaftece
Typed or printedname__PeterScott eeeeeeeee Registration No.___33,279

This collection of information is required dy37 CFR 1.311. The information is required to obtain orretain a benefit by the public which is to file (nnd by the USPTO to processan application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection js estimated to take a minutes to complet, including gathcring, preparing, an
jubmitting the compteted application form to the USPTO. Time will vary de ending uponthe individual case. Any comments on the amountoftime you require to compleiethis 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.AicxananaViena BYitpinia2313-1 50. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,
Under the Paperwork Reduction Act of 1995, no persons arc required to respondto a collection of information unless it displays a valid OMB control number.
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LS| Corporation
1621 Barber Lane
Milpitas, CA 96035 

FAX COVER SHEET

To: USPTO

Company: LSI Corporation

Phone: 571-273-8300

Fax: 571-273-2885

Date: 01/18/2008

Subject:

Application No. 10/681,554

Box: Issue Fee and Publication Fee
PTO85B

LSI LOGIC FAX NO,

1.800.372.2447
IslL.com

1 Commissioner of Patents
From:

Department:

Phone:

Fax:

# of Pages:

Issue Fee Payment - Docket Number: 03-0733

P, 01/02

flan

Lsist

Peter Scott

Legal

719-533-7969

719-533-7955

2 (including cover sheet)
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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 ALLOWANCEAND FEE(S) DUE

LSI CORPORATION NORRIS, JEREMY C
1621 BARBER LANE

MS: D-106 eal

MILPITAS, CA 95035 . . DATE MAILED:11/07/2007

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

10/681,554 10/08/2003 Anand Govind 03-0733 7776
TITLE OF INVENTION: ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

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

NO $0nonprovisional $1440 $300 $1740 02/07/2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANTOF PATENTRIGHTS.
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 MPEP1308.

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. THI
STATUTORY PERIOD BE EXTENDED. SEE35 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.

E

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shownas YES,verify your current
SMALLENTITYstatus:

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE(if required)
and twice the amountof the ISSUE FEE shownabove,or

If the SMALL ENTITYis shown as NO:

A. Pay TOTAL FEE(S) DUEshownabove,or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE(if required) and 1/2
the ISSUE FEE shownabove.

Il. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returnedto 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 ofthe form should be submitted. If an equivalent ofPartBisfiled, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occurdueto the difficulty in recognizing
the paper as an equivalent ofPart B.

II]. All communications regarding this application mustgive the application number. Please direct all communicationsprior to issuance to
Mail Stop ISSUE FEEunless advised to 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.
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PART B - FEE(S) TRANSMITTAL

Complete andsend this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, 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 whereappropriate. 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"formaintenancefeenotifications.

CURRENT CORRESPONDENCEADDRESS (Note: Use Block | for any change of address) Note: A certificate of ‘mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Eachadditional paper, such as an assignmentor formal drawing, mustave its own certificate of mailing or transmission.

24319 7590 11/07/2007 Certin {Mail T issiertificate of Mailing or Transmission

LSI CORPORATION ~ : [hereb certif ‘that this Feels Transmittal is being depositedwith the Unitedtates Postal Service with sufficient postage for first class mail in an envelope

1621 BARBER LANE addressed to the Mail Stor ISSUE FEE address above, or bein facsimileMS: D-106 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 DOCKET NO. CONFIRMATION NO.

10/681,554 10/08/2003 Anand Govind 03-0733 7776
TITLE OF INVENTION: ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

APPLN, TYPE SMALLENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE|TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1440 : $300 $1740 02/07/2008

EXAMINER ART UNIT CLASS-SUBCLASS

NORRIS, JEREMY C 2841 174-260000

   
 

 
  

1. Cha
CFR I

C) Change ofcorrespondenceaddress(or Change of Correspondence
Address form PTO/SB/122) attached.

C) "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 ofup to 3 registered patent attorneys 1
or agents OR, alternatively,

(2) the name of a single firm (having asa membera 2
tegistered attorney or agent) and the names ofup to
2 registered patent attorneys or agents. Ifno name is 3
listed, no namewill be printed.

ngeof correspondence addressorindication of "Fee Address” (37

 
3. ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT(print or 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 been filed forrecordation as set forth in 37 CFR 3.11. Completion of this form is NOTasubstitute for filing an assignment.

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

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

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee (LJ A check is enclosed.

) Publication Fee (No small entity discount permitted) OQ) Paymentby credit card. Form PTO-2038 is attached.

C) Advance Order - # of Copies (TheDirector is hereby authorized to charge the required feets), any deficiency, or credit anyoverpayment, to Deposit Account Number enclose an extra copy ofthis form). 

5. Changein Entity Status (from status indicated above)
Oa. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. Ob. 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 by the 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 informationis required to obtain orretain 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 1.14. This collection is estimated to take 12 minutes to complete, including gathering,preparing, and
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Potent 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. CONFIRMATION NO.

 
10/681,554 10/08/2003 Anand Govind 03-0733 7776

LSI CORPORATION NORRIS, JEREMY C

MS: D-106 2841
MILPITAS, CA 95035 DATE MAILED:11/07/2007

_ 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 408 day(s). If the issue fee is paid on the date that is three months after 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 408 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101—or
(571)-272-4200.

253 of 374 Page 3 of 3PagePTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.



Page 254 of 374

Application No. Applicant(s)

. _ 10/681 ,554 GOVIND ET AL.
Notice ofAllowability Examiner Art Unit

Jeremy C. Norris 2841

-- 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 ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS. 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. .

1. [X] This communication is responsive to the Pre-Brief Conference Requestfiled 23 July 2007.

2. (J The allowed claim(s) is/are 14-25. 
 

3. (J Acknowledgmentis made ofa claim forforeign priority under 35 U.S.C. § 119(a)-(d)or (f).
a) All b)(1Some* c)()None ofthe:

1. 2 Certified copies of the priority documents have beenreceived.

2. C0 Certified copies of the priority documents have beenreceived in Application No.
3. LJ Copiesofthe certified copies of the priority documents have beenreceivedin 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”ofthis communicationtofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD tS NOT EXTENDABLE.

4. (] A SUBSTITUTE OATH OR DECLARATION must 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) C including changes required by the Noticeof Draftsperson’s Patent Drawing Review ( PTO-948) attached

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

(b) C) 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 such in the header according to 37 CFR 1.121(d).

6. L) DEPOSIT OF and/or INFORMATION aboutthe deposit ofOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. C) Notice of References Cited (PTO-892) 5. C1 Notice of Informal Patent Application
2. C Notice of Draftperson's Patent Drawing Review (PTO-948) 6. C Interview Summary (PTO-413),

Paper No./Mail Date .
3. ( Information Disclosure Statements (PTO/SB/08), 7. CO Examiner's Amendment/Comment

PaperNo./Mail Date
4, 2 Examiner's Comment Regarding Requirementfor Deposit 8. [X] Examiner's Statement of Reasonsfor Allowance

of Biological Material
9. 1 Other .

 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20071029
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Application/Control Number: Page 2
10/681 ,554
Art Unit: 2841

DETAILED ACTION

Allowable Subject Matter

Claims 14-25 are allowed.

The following is a statement of reasonsfor the indication of allowable subject

matter: Claim 14 states the limitation “wherein noneof the signal traces of the bottom

routing layer are located overball pads of the ball pad layer which are disposed in an

area within two ball pad pitches of the cornerof the die”. This limitation, in conjunction

with the other claimed features, was neither found to be disclosed in, nor suggested by,

the prior art. Claim 20 states the limitation “wherein none of the signal traces of the

bottom routing layer are located within the area of increased stress defined by the

cornerof the die”. This limitation, in conjunction with the other claimed features, was

neither found to be disclosed in, nor suggested by, the priorart.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Jeremy C. Norris whose telephone numberis 571-272-

1932. The examiner can normally be reached on Monday- Thursday, 8:00 am - 5:00

pm.

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

supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: Page 3
10/681 ,554
Art Unit: 2841

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 access to 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 541-272-1000.

Jeremy C. Norris
Primary Examiner
Art Unit 2841

JCSN
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 223 13-1450
www.USpto.fov

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

10/68 1,554 10/08/2003 Anand Govind 03-0733 7716

24319 7590 08/20/2007

I'S CORPORATION
1621 BARBER LANE NORRIS, JEREMY C
MS: D-106

MILPITAS, CA 95035
2841

08/20/2007 PAPER

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

The timeperiodforreply, if any, is set in the attached communication.
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Application/Control No. Applicant(s)/Patent under

Reexamination  
 
   

Application Number

10/681,554 GOVIND ETAL.

esaee

Notice of Panel Decision from Pre-Appeal Brief Review

  
 
 

                  
This is in response to the Pre-Appeal Brief Request for Review filed

1. [] improper Request — The Requestis improper and a conferencewill not be held for the following
reason(s):

[_] The Notice of Appeal has not beenfiled concurrent with the Pre-Appeal Brief Request.
(_] The request doesnotinclude reasons whya review is appropriate.
[_] A proposed amendmentis included with the Pre-Appeal Brief request.
[J Other:

The time period forfiling a response continuesto run from the receipt date of the Notice of Appeal or from
the mail date of the last Office communication, if no Notice of Appeal has been received.

2. [] Proceed to Board of Patent Appeals and Interferences — A Pre-AppealBrief conference has been
held. The application remains under appeal becausethere is at least one actual issue for appeal. Applicant
is required to submit an appealbrief in accordance with 37 CFR 41.37. The time periodforfiling an appeal
brief will be reset to be one month from mailing this decision, or the balance of the two-month time period
running from the receipt of the notice of appeal, whicheveris greater. Further, the time period forfiling of the
appeal brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date
of the notice of appeal, as applicable.

(-] The panel has determinedthe status ofthe claim(s)is as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected:-
Claim(s) withdrawn from consideration:

 

3. LJ Allowable application — A conference has been held. Therejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by
applicantat this time.

4. J Reopen Prosecution — A conference has been held. Therejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1) Dean A.ReichardReichard{P47 (3)Paula A_ Bradley. 4
(2) Jeremy C. NorrisJim (4)

U.S. Patent and Trademark Office Part of Paper No. 20070816
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Fax sent by : 13127648823 TREXLER ETAL 67-23-67 15-56 Pg:

RECRIVED
CENTRALFAX CENTER

JUL 23.2007

Doc Code: AP.PRE.REQ PTO/SB/S3 (07-05)Approvedfor use through s0/xx/200x, OMB 0851-D0xx
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

aquired to respond to 8 collaction of Information unless it displays a valid OMB control number.

Docket Number (Optional)

Under the Paperwork Raduction Act of 1995, no pe 
 

 

  
  

PRE-APPEAL BRIEF REQUEST FOR REVIEW 
 

03-0733

 
 

Filed

October 8, 2003
 I hereby certify that this correspondence is being facsimile

transmitted to the USPTO”

July 23, 2007

Application Number

10/681 554 
 
 
 
 
 

 
 

 First Named Inventor

Anand Govind

on 

 Signature : Zaive
Examiner

 
  
 
  
 
  
 
 
 

 Typad or printed JamesR.Foleyname  Jeremy C. Nomis  

 Applicant requests review ofthe final rejection in the above-identified application. No amendments are beingfiled
with this request.

This requestis being filed with a notice of appeal.

The review is requested for the reason(s) stated on the attached sheet(s).
Note: No more thanfive (5) pages may be provided.

tam the

  
eppticantinventor. Slpnatu

assignee of record of the entire interest.L See 37 CFR 3.71. Statement under 37 CFR 3.73(b)is enclosed. James R. Foley _
(Form PTO/SEV98) Typed orprinted name

ationeyoragantof recon. 39,879 312-704-1890  
  
  

 

 

 

Telephone number

[| allorney of agent acting under 37 CFR 4.34. July 23, 2007
Registration number if acting under 37 CFR 1.94— Date

 NOTE: Signatures of all the mventors or assignees of record of the antira interest or thelr representatWve(s) are required.
Submit multiple formsif mora than one signatura Js required, see below".

LJ "Totalof _—____..__ forms are submitted.
This collection of information ls required by 35 U.S.C. 132. The information le required to obtain orretain a benefit by the public which is to fee (and by the USPTO
1 process) an application. Confidentiality is governed by 35 U.6.0, 122 and 37 CFR 1.11, 1,14 and 41.6. This eollacton is estimated to take 12 minutes to
complete, Including gathering, preparing, and submitting the completed appfication form to the USPTO. Time will vary depending upontha Individual case. Any
comments on the amount oftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Informatin Officer,
U.S. Patant and Trademark Office, U.S. Department of Commerce, P.O, Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop AF, Commisstonerfor Patents, P.O. Box 1450, Alexandria, VA 22913-1430,

Ityou need assistance in completing the form, eelt 1-800-PTO-9199 endsalact option 2.

PAGE 4/7 * RCVD AT 7/29/2007 4:56:18 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/16 * DNIS:2738300 * CSID:13427048023 * DURATION (mm-ss):0244
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Fax sent by =: 13127648023 TREXLER ETAL @7-23-07 15:51 Pg: 5
RECEIVED

CENTRALFAX CENTER

JUL 23 2007
REASONS FOR REVIEW

At the timeofthefiling of the Notice of Appeal concurrently with this Pre-Appeal Brief

 

Request for Review,claims 14-25 were presentin the application.

The following rejection was madein the last Office Action:

a. Claims 14-16, 18, 20-22 and 24 were rejected under 35 U.S.C. §102(e) as being

anticipated by United States Patent No. 6,680,530 (Pillai);

b. Claims 17 and 23 were rejected under 35 U.S.C. §103(a) as being unpatentable over
Pillai; and

c. Claims 19 and 25 were rejected under 35 U.S.C. §103(a) as being unpatentable over

Pillai in view of United States Patent No. 6,172,305 (T.anahashi).

Applicant respectfully submits that the rejections ofclaims 14-25 should be withdrawn for

the reasonsstated in pages 5-7 ofApplicant’s Responseto the Office Action Mailed August 24, 2006

whichwas filed with the United States Patent Office on October 24, 2006, as well as for the reasons
Stated herein.

Tn rejecting the claims, the Examinerpoints to Figure 1 ofPillai and takes the position that

Figure | anticipates the independentclaimsofthe present application. Figure 1 illustrates a stepped

configuration for a signal trace that runs through the package. Specifically,“a set ofevenly divided

vertical steps substitute for the single step of the prior art” (col. 2, tines 43-45). Applicant

respectfully points out that Figure 1 of Pillai “shows in cross section a simplified portion of a

ceramic chip carrier 110"(col. 2, lines 2-3)and only shows connectionsto the one via 150 (see col.

2, line 10). The signal lines and vias are only shown with regard to the left-mostballs 22, 26 of the

design, and not to any of the other balls 22, 26 of the package.

Serial No.: 10/158,634
Art Unit: 2625

Page |
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Fax sent by : 131276480823 TREXLER ETAL @7-23-67 15:51 Pg:

The Examiner contends that Figure | of Pillai discloses the invention as claimed. However,

both of the independent claims specifically recite that the bottom routing layer has signal traces

(plural) thereon, and that noneofthe signal traces (plural) of the bottom routing layer are located

either: 1) overball pads of the ball pad layer which are disposed in an area within twoball pads of

the comerofthe die (claim 14); or within the area of increased stress defined by the comerofthe

die (claim 20).

In contrast, Figure 1 of Pillai only shows the bottom routing layer having a single signal

trace. This is because Figure 1 ofPillai is simplified and only shows connection to one via/ball pad.

Pillai does not disclose where the other signal traces on the bottom routing layer would be with

regard to the other vias/ball pads, and fails to disclose that none of these other, non-shown signal

traces would be either: 1) over ball pads ofthe ball pad layer which are disposed in an area within

twoball pads of the comerofthe die (claim 14); or within the area ofincreased stress defined by the

comerof the die (claim 20) .

Pillai, and specifically Figure 1 thereof, does not disclose or suggest whatis being claimed

in the independent claimsof the present invention. Applicant respectfully submits that to look at
Figure ] ofPillai and conclude that Pillai discloses the present invention, despite the fact that Figure

1 only showsa single signal trace on the bottom routing layer, would amountto hindsight. As early

as 1891, the United States Supreme Court held that:

Knowledge after the event is always easy, and problems once solved present
no difficulties, indeed, may be represented as never having had any, and
expert witnesses may be brought forward to show that the new thing which
seemed to have eluded the search of the world was alwaysready at hand and
easy to be seen by a merely skillful atiention, But the law has othertests of
the invention than subtle conjectures of what might have been seen and yet
wasnot. It regards a changeas evidence ofnovelty, the acceptance andutility
of changeas further evidence, even as demonstration .. . Nor doesit detract

Serial No.: 10/158,634
Art Unit: 2625

Page 2
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Fax sent by : 13127648623 TREXLER ETAL 67-23-07 15:51 Pg:

from its meritthatit is the result ofexperiment and notthe instant and perfect
product of inventive power. A patentee may be baldly empirical, seeing

‘nothing beyondhis experiments and the result; yet ifhe has added anew and
valuable article to the world’s utilities, he is entitled to the rank and
protection ofan inventor. . . It is certainly not necessary that he understand
or be ableto state the scientific principles underlyinghis invention,andit is
immaterial whether he can stand a successful examination as to the
speculative ideas involved.

Diamond Rubber Co. v. Consolidated Rubber Tile Co., 220 U.S. 428 , 435-36. 

Applicant respectfully submits that the prior art references of record, either aloneor in

combination,fail to disclose or suggest the claimed invention, and that the application should be

passed to issuance.

Respectfully submitted,

 
 

 
 

Date: _July 23, 2007 By: y
es

 Attomey for Appligafit
Trexler, Bushnell etal.

:105 W. AdamsSt., 36" Floor
' Chicago, IL 60603

312-704-1890

901200.WPD

Serial No.: £0/158,634
Art Unit: 2625
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CENTRAL FAX CENTER

JUL 23 2007
Approved for use through 09/30/2007, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
ork Reducilon Act of 1995, né persona are raquired to respond to 3 collection of Information unlass if disp a valid OMB control number,

Docket Number (Optional)

 
NOTICE OF APPEAL FROM THE EXAMINER TO

THE BOARD OF PATENT APPEALS AND INTERFERENCES 03-0733

| hereby certify that this correspondance is being facsimile transmitted tn re Application of
to the USPTO or deposited with the United States Postel Service with Anand Govind et al.
sufficient postaga asfirst classmail in an envelope addressed to
“Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313- Application Number : Filed
1450" [37 CFR 1.8(a)} ly 23, 2007 10/681,554 October 8, 2003- on

For Robust High Density Substrate
Signature

8 Art Unit Examiner

TypedorprintedjamesR-Foley“2841 Jeremy C. Norris
Applicant heraby appeals to the Board of Patent Appaals and Interferences from the last decision of the examinar.

The fee forthis Notica of Appealis (27 CFR 41.20(6)(1)) $ 500.00

CL] Applicant claims smail entity status. See 37 CFR 1.27. Therefore, the fae shown sboveis reduced
by half, and the resulting fae Is: .

A check in the amountof the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge feasIn this application to a Deposit Account.
| have enclosed a duplicate copy of this sheet.

Tha Diractoris hereby authorizedJe.charge any feas which may be required. or credit any overpaymentto Deposit Account No. , [have enclosed a duplicate copy of this sheet.

A petition for an extension of time under 37 CFR 1.136(a) (PTO/SB/22)Is enclosed.

WARNING: Information on this form may become public. Credit card information should not
be Included on this form. Provide credit card Information and authorization on PTO-2033.

lam the

() appticantinventor.

agelgnee of record of the ontlre interest.
See 37 CFR 3.71. Statement under 37 CFR 3.73(b) is enclosed.
(Form PTO/SB/96) Typed or printed name

tt t of record,Repistaton number390979 (312) 704-1890
Telephone number

attarnay or agent acting under 37 CFR 1.34.Registration numberif acting under 37 CFR 1.34. July 23 é ~ate

NOTE:Signatures ofall the inventors or assignees of record of the entire intarest or their raprasentative(s) are required.
Submit multiple forms if more than one signature Is required, bee Dolow".

(‘Total of forms are submitted.

This collaction of information is required by 37 CFR 41,31. Tha informationis required to obtain or retain a benefil by the public whichisto file (and by the USPTO
te process) an application. Confidentallty ia govemed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.8, Thia collection is ¢stimeted to take 12 minutes to
complete, including gatharing, proparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing ths burden, should be sert to the Chief Information Officar,
U.S. Patent and Trademark Office, U.S. Oepartmant of Commerce, P.O, Box 1450, Alexandria, VA 22313-1450, BO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

iv sistence in complating the form, call 1-800-PT0-9199 and select option 2
07/24/2007 SSITHIB1 00000084 1eeede Bearsey
OL FCs1401 500.00 DA
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10/681 554. GOVIND ET AL.

Office Action Summary Examiner Art Unit

Jeremy C. Norris 2841

-- 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 under the 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.

- IfNO period for reply 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 reply will, 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
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 18 January 2007.
2a) This action is FINAL. 2b)L] This action is non-final.
3)L) Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the meritsis

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) 14-25 is/are pendingin the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5)LJ Claim(s)__ is/are allowed.
6)X] Claim(s) 14-25 is/are rejected.
7)LJ Claim(s)__is/are objectedto.
8)L] Claim(s) are subject to restriction and/or election requirement.

‘Application Papers

9)(_] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 08 October 2003 is/are: a)X] accepted or b)L] 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).

Replacementdrawing sheet(s) including the correction is requiredif the drawing(s) is objected to. See 37 CFR 1.121(d).
11)L] 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 madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)L] All b)[_] Some * c)[_] Noneof:

1...) Certified copies of the priority documents have beenreceived.
2.1.) Certified copies of the priority documents have been received in Application No.
3.L] Copiesof the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* Seethe attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) tz Notice of References Cited (PTO-892) 4) CJ Interview Summary (PTO-413)
2) LL] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [_] Information Disclosure Statement(s) (PTO/SB/08) 5) _] Notice of Informa! Patent Application

Paper No(s)/Mail Date . 6) oO Other:
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DETAILED ACTION

Continued Examination Under 37 CFR 1.114

A requestfor continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), wasfiled in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and thefee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissionfiled on 18

January 2007 has been entered.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections underthis section madein this Office action:

A personshall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
anotherfiled in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by anotherfiled in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published underArticle 21(2)
of such treaty in the English language.

Claims 14-16, 18, 20-22, and 24 are rejected under 35 U.S.C. 102(e) as being

anticipated by US 6,680,530 B1 (Pillai).

Pillai discloses, referring primarily to figure 1, a semi-conductor package
comprising: a top layer (104-n) having a die (122) mounted thereon, said die having a

corner, and a plurality of layers (104-1 — 104n-1) underthe top layer, said plurality of

layers comprising a bottom routing layer (104-1) having signal traces thereon, and a ball

pad layer (102-1) under the bottom routing layer, said ball pad layer having a plurality of
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ball pads (24), wherein noneof the signal traces of the bottom routing layer are located

overball pads of the ball pad layer which are disposedin an area within two ball pad

pitches of the cornerof the die (figure 1) [claim 14], wherein none of the signal traces of

the bottom routing layer are located within two ball pad pitches of the cornerof the die

[claim 15], wherein said ball pad layer has asplurality of ball pads (24) dispersed

thereon and no metal traces on the ball pad layer which are connected to the ball pads

{claim 16], wherein the die is mountedto the top layer in an arrangementother than a

pin connection (26) [claim 18].

Similarly, Pillai discloses a semi-conductor package comprising: a top layer (104-

n) having a die (122) mounted thereon, said die having a corner defining a surrounding

area of increased stress, and a plurality of layers (104-1 — 104n-1) underthe toplayer,

said plurality of layers comprising a bottom routing layer (104-1) having signal traces

thereon,andaball pad layer (102-1) under the bottom routing layer, said ball pad layer

having a plurality of ball pads (24) dispersed thereon, wherein noneofthe signal traces

of the bottom routing layer are located within the area of increased stress defined by the

cornerof the die (figure 1) {claim 20], wherein none of the signal traces of the bottom

routing layer are located underball pads of the ball pad layer which are disposed in an

area within two ball pad pitches of the cornerof the die (figure 1) [claim 21], wherein
said ball pad layer has asplurality of ball pads (24) dispersed thereon and no metal

traces on the ball pad layer which are connectedto the ball pads [claim 22], wherein the

die is mounted to the top layer in an arrangement other than a pin connection (26)

[claim 24].
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Claim Rejections - 35 USC § 103

Thefollowing is a quotation of 35 U.S.C. 103(a) which formsthe basis forall

obviousnessrejections set forth in this Office action:

(a) A patent maynot be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, 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 obviousatthe time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a backgroundfor determining

obviousness under 35 U.S.C. 103(a) are summarized asfollows:

Determining the scope and contentsof the prior art.
Ascertaining the differences between the prior art and the claimsat issue.
Resolving the level of ordinary skill in the pertinentart.
Considering objective evidence presentin the application indicating
obviousness or nonobviousness.

RON>
This application currently namesjoint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumesthat the subject matter of

the various claims was commonly ownedat the time any inventions covered therein

were madeabsent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly ownedat the time a later invention was madein orderfor the examinerto

considerthe applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 17 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable

overPillai.
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Pillai discloses the claimed invention as described above exceptPillai does not

specifically state that the package comprisesnine layers with the routing layer being the

eight layer and the ball pad layer being the ninth layer, on a bottom of the package

[claims 17, 23]. However, Pillai teaches that the invention may comprise any numberof

layers (col. 2, lines 1-25). Therefore, it would have been obviousto one of ordinary skill

in the art at the time of invention to form the invention of Pillai such that the package

comprises nine layers with the routing layer being the eight layer and the ball pad layer

being theninth layer, on a bottom of the package. The motivation fordoing so would
have beento provide the proper numberof layers for simultaneous signal transmission.

Claims 19 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable
overPillai in view of US 6,172,305 B1 (Tanahashi).

Pillai discloses the claimed invention as described above exceptPillai does not

- specifically state that the signal traces on the bottom routing layer comprise at least one

voltage bar [claims 19, 25]. However,it is well known in the art to include voltage bars

on signal layers as evidenced by Tanahashi (figures 1A-C, with voltage bar P3 onsignal

layer 13, comprising signal trace $2). Therefore, it would have been obviousto one of

ordinary skill in the art at the time of invention to modify the invention of Pillai such that
the signal traces on the bottom routing layer comprise at least one voltage barasis

knownin the art and evidenced by Tanahashi. The motivation for doing so would have

beento provide a wayto deliver powerto the device.
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Responseto Arguments

Applicant's argumentsfiled 24 October 2006 have beenfully considered but they

are not persuasive. Applicants allege “Figure 1 of Pillai ‘showsin cross section a

simplified portion of a ceramic chip carrier 110”(col. 2, lines 2-3)’ and only shows

connections to the one via 150 (see col. 2, line 10). The signallines and vias are only

shownwith regardto the left-most balls 22, 26 of the design, and not to any of the other

balls 22, 26 of the package. Applicant respectfully submits that if Figure 1 were to be

shownin moredetail, the claim limitations would not be met by Figure 1 ofthe Pillai

reference. For example, the connectionsto the two right-most balls 22 of the design

would provide that someof the signal traces of the bottom routing layer would be

located over the ball pads of the ball pad layer which are disposedin an area within two

ball pad pitches of the cornerof the die”. However, it is an assumption by Applicants

that such signallines exist as Pillai makes no mention of suchlines. Indeed, the

drawingsspecifically show the claimed structure. As stated in MPEP 2125:
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2125 =Drawings as Prior Art

DRAWINGSCAN BE USED AS PRIOR ART

Drawings and pictures can anticipate claimsif they clearly show the structure whichis
claimed. Jn re Mraz, 455 F.2d 1069, 173 USPQ 25 (CCPA 1972). However, the
picture must showall the claimed structural features and how they are put together.
Jockmus v. Leviton, 28 F.2d 812 (2d Cir. 1928). The ongin ofthe drawingis
immatenal. For mstance, drawings in a design patent can anticipate or make obvious the
claimed invention as can drawings in utility patents. When the reference is a utility patent, it
doesnot matter that the feature shown is unmtended or unexplained in the specification.
The drawings must be evaluated for what they reasonably disclose and suggest to one of
ordinary skill in the art. In re Aslanian, 590 F.2d 911, 200 USPQ 500 (CCPA 1979).
See MPEP § 2121.04 for more information on priorart drawingsas “enabled
disclosures.” .

Thus even assuming, en arguendo, that the invention ofPillai is supposed to have
additional signallines, the drawingsofPillai specifically disclose the instantly claimed
structure, evenif this disclosure is unintentional, it remains the position of the Examiner

that Pillai does indeed disclose the claimedstructure. Applicant has not argued how the

drawings as depictedin Pillai fail to meet the instantly claimed limitations, thus, the

traversal of the rejection is deemed unsuccessful. |
Conclusion

All claims are drawn to the sameinvention claimedin the application prior to the
entry of the submission under 37 CFR 1.114 and could have beenfinally rejected on the

grounds and art of record in the next Office action if they had been enteredin the

application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE

FINAL eventhoughitis a first action after thefiling of a request for continued
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examination and the submission under 37 CFR 1.114. See MPEP § 706.07(b).

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortenedstatutory 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 MONTHSofthe mailing dateof this final action and the advisory actionis not

mailed until after the end of the THREE-MONTHshortenedstatutory 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 mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Jeremy C. Norris whose telephone numberis 571-272-

1932. The examiner can normally be reached on Monday- Friday, 9:30 am - 5:30 pm.

If attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Dean Reichard can be reached on 571-272-1984. The fax phone number

for the organization wherethis application or proceeding is assigned is 571-273-8300.
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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 CustomerService Representative or access to the automated information

system,call 800-786-9199 (IN USA OR CANADA)ora
Jeremy C. Norris
Patent Examiner - Technology
Center 2800

Art Unit 2841

JCSN
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PATENT

Ender/ 4IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

o/:/o/
Art Unit: 2841

Examiner: Jeremy C. Norris

Serial No. 10/681,554 )
) —Filed: October 8, 2003 ) x G be

, )

Title: ROBUST HIGH DENSITY ) ASTE/bC
SUBSTRATE DESIGN FOR )- ‘
THERMAL CYCLING ) ’
RELIABILITY )) 3. fas$

Inventors:|Anand Govindetal. )
)

)
)
)
)
)Atty. Ref: 03-0733

RESPONSE TO THE OFFICE ACTION MAILED AUGUST24, 2006

Commissioner for Patents |
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application and in responseto the Office Action

mailed August 24, 2006, kindly enter the following amendments and consider the following

remarks toward reconsideration of the present application.
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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. CONFIRMATION NO.

10/681,554 10/08/2003 Anand Govind 03-0733 . 1776

UNITED STATES PATENT AND TRADEMARK OFFICE  
24319 7590 12/18/2006 EXAMINER

LSI LOGIC CORPORATION NORRIS, JEREMY C
1621 BARBER LANE

MS: D-105

MILPITAS, CA 95035 2841

DATE MAILED:12/18/2006

Please find below and/or attached an Office communication concerning this application or proceeding.
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. Application No. Applicant(s)

Advisory Action 10/681,554 GOVIND ETAL.
Before the Filing of an Appeal Brief Examiner Art Unit

. Jeremy C. Norris 2841
--The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

THE REPLYFILED 24 October 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. &] Thereply wasfiled after a final rejection, but prior to or on the same dayasfiling a Notice of Appeal. To avoid abandonmentof
this 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 compliancewith 37 CFR 1.114. The reply mustbe filed within one of the
following time periods:

a) CO The period for reply expires monthsfrom the mailing date of the 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, whichever is 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 WASFILED WITHIN TWO
MONTHSOF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee have
been filed is the date for purposes of determining the period of extension and the corresponding amountof the fee. The appropriate extension fee under 37
CFR1.17(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, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). :
NOTICEOFAPPEAL-

2. [_] The Notice of Appeal wasfiled on . Abrief in compliance with 37 CFR 41.37 must befiled within two months of the date
offiling 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 beenfiled, any reply must befiled within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. XX] The proposed amendment(s) filed after a final rejection, but prior to the date offiling a brief, will not be entered because
(aX They raise new issues that would require further consideration and/or search (see NOTEbelow);
(b)_] Theyraise the issue of new matter (see NOTE below); ‘
(c)L] 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) They present additional claims without canceling a corresponding numberof finally rejected claims.

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

4.{-] The amendments are notin compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. J Applicant's reply has overcome thefollowing rejection(s): .
6.L] Newy proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling

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

how the new or amended claims would be rejected is provided below or appended.
Thestatus of the claim(s)is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 14-25.
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

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

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

10. CL) Theaffidavit or other evidence is entered. An explanation of the status of the claimsafter entry is below orattached.
REQUEST FOR RECONSIDERATION/OTHER *

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

12. [] Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). A.

13. (J Other: . WILLIAM. . AVG
PRIMARY EXAMINER

 
U.S. Patent and Trademark Office

Pree Brige290 of 374 Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20061211
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Continuation Sheet (PTOL-303) Application No.

Continuation of 3. NOTE: The change of the word "under" to --over-- changesthe spaitial relationships and thus would require further
consideration.
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Do Ket an

Art Unit: 2841

Examiner: Jeremy C. Norris

Enters
l-2(-0b

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial No.: 10/681,554 )
)

Filed: October8, 2003 )
. )

Title: ROBUST HIGH DENSITY )
SUBSTRATE DESIGN FOR )
THERMAL CYCLING )
RELIABILITY )

| )
Inventors: | Anand Govindetal. )

)
)
)
)
)
)Atty. Ref: 03-0733

RESPONSE TO THE OFFICE ACTION MAILED AUGUST24, 2006 

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application and in responseto the Office Action

mailed August 24, 2006, kindly enter the following amendments andconsider the following

remarks toward reconsideration of the present application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit: 2841

Examiner: Jeremy C. Norris

Serial No.: 10/68 1,554 )
)

Filed: October8, 2003 )
)

Title: ROBUST HIGH DENSITY )
SUBSTRATE DESIGN FOR )
THERMAL CYCLING )
RELIABILITY )

)
Inventors: Anand Govind et al. )

)

)
)
)

)
)Atty. Ref: 03-0733

RESPONSE TO THE OFFICE ACTION MAILED AUGUST 24, 2006

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application and in response to the Office Action

mailed August 24, 2006, kindly enter the following amendments and considerthe following

remarks toward reconsideration of the present application.
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Amendments to the Claims:
 

1-13. (Cancelled)

14. (Currently Amended) A semi-conductor package comprising:

a top layer having a die mounted thereon, said die having a corner; and

a plurality of layers underthe top layer, said plurality of layers comprising a bottom

routing layer having signal traces thereon, and a ball pad layer underthe bottomrouting layer,

said ball pad layer having a plurality of ball pads, wherein noneofthe signal traces of the bottom

routing layer are located under over ball pads of the ball pad layer whichare disposed in an area

within two ball pad pitches of the cornerof the die.

15. (Previously Presented) A packageas recited in claim 14, wherein noneofthe signal traces

of the bottom routing layer are located within two ball pad pitches of the cornerofthe die.

16, (Previously Presented) A packageas recited in claim 14, whereinsaid ball pad layer has a

plurality of ball pads dispersed thereon and no metal traces on the ball pad layer which are

connectedto the ball pads.

17. (Previously Presented) A package as recited in claim 14, wherein the package comprises

nine layers with the routing layer being the eighth layer and the ball pad layer being the ninth

layer, on a bottom of the package.

Serial No. 10/681,554
Art Unit: 2841

Page 2
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18. (Previously Presented) A packageas recited in claim 14, wherein the die is mounted to

the top layer in an arrangementother than a pin connection.

19, (Previously Presented) A package asrecited in claim 14, wherein the signal traces on the

bottomrouting layer comprise at least one voltage busbar.

20. (Currently Amended) A semi-conductor package comprising:

a top layer having a die mounted thereon,said die having a cornerdefining a surrounding

area of increased stress; and

a plurality of layers under the top layer, said plurality of layers comprising a bottom

routing layer having signal traces thereon, andaball pad layer underthe bottomroutinglayer,

said ball pad layer having a plurality of ball pads dispersed thereon, wherein noneofthe signal

traces of the bottomrouting layer are located with within the area of increased stress defined by
 

the cornerofthe die.

21. (Previously Presented) A packageas recited in claim 20, wherein none of the signal traces

of the bottomrouting layer are located within two ball pad pitches of the cornerof the die.

22. (Previously Presented) A package asrecited in claim 20, whereinsaid ball pad layer has a

plurality of ball pads dispersed thereon and no metal traces onthe ball pad layer whichare

connected to the ball pads.

Serial No. 10/681,554
Art Unit: 2841

Page 3
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23. (Previously Presented) A package as recited in claim 20, wherein the package comprises

nine layers with the routing layer being the eighth layer and the ball pad layer being the ninth

layer, on a bottom of the package.

24. (Previously Presented) A packageas recited in claim 20, wherein the die is mounted to

the top layer in an arrangement other than a pin connection.

25. (Previously Presented) A package as recited in claim 20, wherein the signal traces on the

bottomrouting layer comprise at least one voltage busbar.

Serial No. 10/681,554
Axt Unit: 2841

Page 4
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REMARKS

The present application has been amendedin response to the Examiner’s Office Action to

place the applicationin condition for allowance. Applicant, by the amendments presented above,

has made a concerted effort to present claims whichclearly define overthe priorart of record,

and thus to place this case in condition for allowance.

Applicant wishes to point out that claim 14 has been amendedto correct a typographical

error.

In the Office Action, the Examinerobjected to claims 20-25 because of an informality.

Applicant has amended claim 20 in accordance with the Examiner’s suggestion, and, therefore,it

is respectfully requested that the Examiner’s objection to claims 20-25 be withdrawn.

In the Office Action, the Examinerrejected claims 14-16, 18, 20-22 and 24 under35

U.S.C. § 102(e) as being anticipated by United States Patent No. 6,680,530 (Pillai); the Examiner

rejected claims 17 and 23 under 35 U.S.C. § 103(a) as being patentable overPillai; and the

Examinerrejected claims 19 and 25 under 35 U.S.C. § 103(a) as being unpatentable overPillai in

view of United States Patent No. 6,172,305 (Tanahashi). Applicant respectfully traverses.

In rejecting the claims, the Examinerpoints to Figure 1 of Pillai and takesthe position

that Figure 1 anticipates the independentclaimsofthe present application. Figure 1 illustrates a

stepped configurationfor a signal trace that runs through the package. Specifically, “a set of

evenly divided vertical steps substitute for the single step of the priorart” (col. 2, lines 43-45).

Applicant respectfully points out that Figure 1 of Pillai “showsin cross section a simplified

portion of a ceramic chip carrier 110"(col. 2, lines 2-3)” and only shows connectionsto the one

Serial No. 10/681,554
Art Unit: 2841
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via 150 (see col. 2, line 10). The signal lines and vias are only shownwith regardto the left-most

balls 22, 26 of the design, and not to any of the other balls 22, 26 of the package. Applicant

respectfully submits that if Figure 1 were to be shownin more detail, the claim limitations would

not be met by Figure 1 of the Pillai reference. For example, the connectionsto the tworight-

most balls 22 of the design would provide that someofthe signal traces of the bottom routing

layer would be located overthe ball pads of the ball pad layer whichare disposed in an area

within two ball pad pitches of the cornerofthe die.

Providing that none of the signal traces of the bottomrouting layer are located overthe

ball pads of the ball pad layer which are disposed in an area within two ball pad pitches of the

comerof the die is the essence of the present invention, as claimed, and this is not shown or

suggested by thecited priorart, including Pillai.

Serial No. 10/681,554
Art Unit: 2841
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In view of the above amendments and remarks, Applicant respectfully submits that the

claimsofthe applicationare allowable overthe rejections of the Examiner. Should the present

claims not be deemed adequate to effectively define the patentable subject matter, the Examiner

is respectfully urged to call the undersigned attorney of record to discuss the claims in aneffort to

reach an agreement toward allowance ofthe present application.

Respectfully submitted,

 
 

 Dated:_October 24, 2006 By: Lee,
James . Foley, Reg. No-3¥,979
TREXLER, BUSHNEL£&, GIANGIORGI,

BLACKSTONE & MARR, LTD.
105 W. AdamsStreet, 36th Floor

Chicago,Illinois 60603
(312) 704-1890
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This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof 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 on this AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto 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/E0O/903 indicating acceptance of 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.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Serial No.: 10/681,554

Filed: October8, 2003

Title: ROBUST HIGH DENSITY
SUBSTRATE DESIGN FOR

THERMALCYCLING

RELIABILITY

Inventors: Anand Govindet al.

Art Unit: 2841

Examiner: Jeremy C. Norris

Atty. Ref: 03-0733

)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)

PATENT

SUPPLEMENTAL RESPONSE TO THE OFFICE ACTION MAILED AUGUST24, 2006

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

On October24, 2006, an Office Action response (forthe Office Action mailed August 24,

2006) was filed in connection with the above-identified application. In the Office Action, the

Examinerindicated that the Declarationis defective becauseit does notidentify the citizenship

of each inventor. In orderto fully respondto the Office Action, Applicant submits herewith a

new Declaration in compliance with 37 C.F.R. § 1.67(a).

Serial No. 10/681,554
Art Unit: 2841

Page 1
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Shouldthere be any questions, the Examineris invited to call the undersignedattorney of

record to discuss this matter.

Respectfully submitted,

Dated: October 24, 2006  
TREXLER, BUSHNELL, GIANGIORGI

BLACKSTONE & MARR, LTD.

105 W. AdamsStreet, 36th Floor

Chicago,Illinois 60603
(312) 704-1890

9D2174.WPD

Serial No. 10/681,554
Art Unit: 2841
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Fax from : 4489543634 46-15-66 19:48 Pg: 1

Gase 03-0733

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

As a below namedinventor, | hereby declare that;

My residence, post office address and citizenship aré as stated below next to my name,

| believe | am the original, first and sole inventor(if only one nameis listed below) or an original. first and joint inventor (if
plural names are fisted below) of the subject matter which is claimed and for which a patent is sought on the invention
entitled:

ROBUST HIGH DENSITY SUBSTRATE DESIGN FOR THERMAL CYCLING RELIABILITY

the specification of which wasfiled with the United States Patent and Trademark Office on October 8, 2003 and has been
assigned Serial No. 10/681,554

| hereby state that 1 have reviewed and understand the contents of tho abave identified specification, including the claims,
as amended by any amendmentreferrad to above,

| acknowledge the duly to disclose information which is material to patentability as defined in Title 37, Code of Federal
Regulations, §1.56

| hereby claim the benefit uncerTitle 35, Unitad States Code, §120 of ary United States application(s) listed below,insofar
as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the
mannerprovided by the first paragraph of Title 35, United States Code, §112, | acknowledge the duty to disclose material
information as defined in Title 37, Code of Federal Regulations, §1.56(a) which o¢curred betweenthefiling date of the prior
application and the natianal or PCT internationalfiling date of this application:

(Application Serlat No.) (Filing Data) (Status: patented, pending, abandoned)

POWEROF ATTORNEY: As anamedinventor, | hareby appoint the following attorney(s) and/or agent(s) to prosecute this
application and transact all business tn the Patent and Trademark Office connected therewith:

Richard A. Giangiorgi, Reg. 24,284; Raiford A, Blackstone, Jr, Reg, 25,156; David J. Mart, Reg. 32,915; Linda L. Palornar, Reg. 37,903;
James R. Foley,eg. 39,979: James A. O’Malicy, Reg, 45,952; Paige A. Kitzinger, Reg. 45,219; Timothy R. Croat], Reg. No. 36,771; Leo
J. Peters, Reg. No. 33,562; Peter P. Scott, Reg. No: 33,279; and Sandeep Jagg?, Reg. No. 43,331.

SEND CORRESPONDENCETO: LSI Logic Corporation
Legal Depariment-IP
1621 Barber Lane, MS D-106
Milpitas, California 95035

DIRECT TELEPHONE GALLS TO: (408) 433-4578=Timothy R. Groll, Reg. No 26,771

| hereby declare that all staternents made herein of my own knowledgeare true and that all statements made on information
and belief are believed to be true, and further that these statements were made with thé knowledge that willful false
statements and the like so made are punishable byfine or imprisonment, or bath, undef Section 1001 of Title 16 of the United
States Code and that such willful false statements may jeopardizethe validity of the application or any patent issued thereon.

Full name of first inventor, Anand Govind , _

Inventor's Signatur hs ps Date_@{i$Jo@
Rasidance Tig Wenatchee Commer, Apt. 13, Fremont, CA 94539Citizenship India
Post Office Address same as above
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i hereby declare that al] statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be trues and further that thease statamenis were made with the knowledge that willful false
statements and the like so made are punishable byfine or imprisonment, or both, under Section 1001 of Title 18 ofthe United
States Code and that suchwillful false statements may jeopardize the validity of the application or any patent issued thereon.

Fuil name of second inventor_ Zafer Kutlu

Inventor's signature Af 4 =.FeaFe Date Oct ‘ a,aoResidence 1230 Middle Ave., Menlo Fark CA 94025

Citzenship ai.s.Areeeis
Post Offica Address gaine as above
   

{hereby declare that all statements mace herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and thelike so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code and that such willful false statements may jegpardize the validity of the application or any patent issued thereon.

Full name of third inventor. Farshad Ghahghahi
Inventor's signature aS Goku Weahoch { Date We-2 3- ede &
Residence. 23465 Belaire Ct,, Los Gatos, CA 98033
Citizenship UV: S-f-
Post Office Address, same as above ee,
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Title of Invention: Robusthigh density substrate design for thermal cycling reliability

First Named Inventor/Applicant Name:

a

Paymentinformation:

File Listing:

Document a . : Multi PagesDocumentDescription|FileName|File Size(Bytes) Part /.zip| (if appl.)
1 Supplemental Response or Supplemental_Response_to 51807 no 2

Supplemental Amendment _Office_Action.pdf
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Information:

Oath or Declaration filed Declaration_and_POA.pdf 146341

Warnings:

Information:

This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof 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 on this AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto 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/E0O/903 indicating acceptance of 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.
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Approved for use through 7/31/2006. OMB 0651-0032

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 contro! number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875 ) ly #

APPLICATION AS FILED - PART I OTHER THAN
(Column1) (Column 2) SMALL ENTITY OR SMALL ENTITY

wo_|_NUMBEREILED NUMBER EXTRA

erokiemocy|NJ
MINATION FEE )

PTAL CLAIMS .
B7 CFR 1.16(i) .

INDEPENDENT CLAIMS
(37 CFR 1.16(h))

Ifthe specification and drawings exceed 100
sheets of paper, the application size fee due
is $250 ($125 for small entity) for each
additional 50 sheets orfraction thereof. See

S.C. EV@ .16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column1 is less than zero, enter “0” in column 2.

   
 

 

   
 

   
 

 
 
 

  
 

  
 

  

 
L

 APPLICATION SIZE
 
  
  (37 CFR 1.16(s))

 
 APPLICATION AS AMENDED- PARTII

  

  
  

OR OTHER THAN
SMALL ENTITY

 
Oo v Ol (Column 1) (Column 2) (Column 3)

HIGHEST
   

  

 
CLAIMS

REMAINING  NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FORS| S|
Tota! * -

(37 CFR 1,16(h))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())

RATE($)

. o9yn2DAMENDMENT®
 Application Size Fee (37 CFR 1.16(s))

9°a

TOTAL
OR ADD'L FEE

 
ADD'L FEE 

  

  
M Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())

LO/2y¥ [Ole (coun 1) (Column 2) (Column 3)
CLAIMS HIGHEST

oo REMAINING NUMBER PRESENT RATE($) ADDI-
AFTER PREVIOUSLY EXTRA TIONAL

Zz AMENDMENT PAID FOR $uw Total
S|7 CFR 1.160) OR
Q [indepencent *
Z| crema|Oe|MO|Cf or[x=|K
A

9°a

AOD'L FEE

if
TOTAL yOR ADDL FEE LD)

* (f the entry in column1 is less than the entry in column2, write “0” in column 3.
** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 20, enter “20”.

*** If the “Highest NumberPreviously Paid For” IN THIS SPACE isless than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1,

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (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 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 amountoftime you require to completethis 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: 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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UNITED STATES PATENT AND TRADEMARK OFFICE Oh
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, CONFIRMATION NO.

10/681,554 10/08/2003 Anand Govind 03-0733 7776

  
24319 7590 08/24/2006 EXAMINER

LSI LOGIC CORPORATION NORRIS, JEREMY C
1621 BARBER LANE
MS: D-106

MILPITAS, CA 95035 2841

DATE MAILED:08/24/2006

Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

10/681,554 GOVINDET AL.

Office Action Summary Examiner Art Unit

Jeremy C. Norris 2841 P|
-- The MAILING DATEofthis communication appears on the cover sheet with the correspondenceaddress --

Period for Reply

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

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

- lfNO period for reply is specified above, the maximumstatutory 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 reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

Status

1)X] Responsive to communication(s)filed on 15 June 2006.
2a) This action is FINAL. 2b)_) This action is non-final.
3)L] Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

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

Disposition of Claims

4)X] Claim(s) 14-25 is/are pending in the application.
4a) Of the aboveclaim(s) is/are withdrawn from consideration.

5)L Claim(s)__ is/are allowed.
6)X] Claim(s) 14-25 is/are rejected.
7) Claim(s)___ is/are objected to.

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

Application Papers

9)LJ Thespecification is objected to by the Examiner.
10) The drawing(s)filed on 08 October 2003 is/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 requiredif the drawing(s) is objected to. See 37 CFR 1.121(d).

11)L] 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 madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)_JAll b)L] Some*c)Z Noneof:

1..] Certified copies of the priority documents have been received.
2.) Certified copies of the priority documents have been received in Application No.
3.L] Copiesof the certified copies of the priority documents have beenreceivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Bd] Notice of References Cited (PTO-892) 4) [J interview Summary (PTO-413)
2) CL] Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) L] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L_] Notice of informal Patent Application (PTO-152)

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

 
U.S. Patent and Trademark Office

PTOL-326 v, 7-0 Office Action Summa Part of Paper No./Mail Date 20060818"P4ge°310 of 374 y P
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Application/Control Number: 10/681 ,554 Page 2
Art Unit: 2841 .

DETAILED ACTION

Claim Objections

Claims 20-25 are objected to becauseof the following informalities: change “are

located with the area of increased stress’to -- are located within the area of increased

stress--. Appropriate correction is required.

Oath/Declaration

The oath or declaration is defective. A new oath or declaration in compliance

with 37 CFR 1.67(a) identifying this application by application numberandfiling date is

required. See MPEP §§ 602.01 and 602.02.

The oath or declaration is defective because:

It does not identify the citizenship of each inventor.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section madein this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
anotherfiled in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by anotherfiled in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposesof this subsection of an application filed in the United States
onlyif the international application designated the United States and was published underArticle 21(2)
of such treaty in the English language.

Claims 14-16, 18, 20-22, and 24 are rejected under 35 U.S.C. 102(e) as being

anticipated by US 6,680,530 B41 (Pillai).
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Application/Control Number: 10/681 ,554 Page 3
Art Unit: 2841

Pillai discloses, referring primarily to figure 1, a semi-conductor package

comprising: a top layer (104-n) having a die (122) mounted thereon, said die having a

corner, and a plurality of layers (104-1 — 104n-1) underthe toplayer, said plurality of

layers comprising a bottom routing layer (104-1) having signal traces thereon, and a ball

pad layer (102-1) under the bottom routing layer, said ball pad layer having a plurality of

ball pads (24), wherein noneof the signal traces of the bottom routing layer are located

underball pads of the ball pad layer which are disposed in an area within two ball pad

pitches of the cornerof the die (figure 1) [claim 14], wherein none of the signal traces of

the bottom routing layer are located within two ball pad pitches of the cornerof the die

[claim 15], wherein said ball pad layer has asplurality of ball pads (24) dispersed

thereon and no metal traces on the ball pad layer which are connectedto the ball pads

[claim 16], wherein the die is mounted to the top layer in an arrangement other than a

pin connection (26) [claim 18].

Similarly, Pillai discloses a semi-conductor package comprising: a top layer (104-

n) having a die (122) mounted thereon, said die having a corner defining a surrounding

area of increased stress, and a plurality of layers (104-1 — 104n-1) underthe top layer,

said plurality of layers comprising a bottom routing layer (104-1) having signal traces

thereon, and a ball pad layer (102-1) under the bottom routing layer, said ball pad layer

having a plurality of ball pads (24) dispersed thereon, wherein noneof the signal traces

of the bottom routing layer are located within the area of increased stress defined by the

cornerof the die (figure 1) [claim 20], wherein none ofthe signal traces of the bottom

routing layer are located underball pads of the ball pad layer which are disposed in an
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Application/Control Number: 10/681 ,554 Page 4
Art Unit: 2841

area within two ball pad pitches of the corner of the die (figure 1) [claim 21], wherein

said ball pad layer has asplurality of ball pads (24) dispersed thereon and no metal

traces on the ball pad layer which are connectedto the ball pads [claim 22], wherein the

die is mounted to the top layer in an arrangementother than a pin connection (26)

[claim 24}.

Claim Rejections - 35 USC § 103

Thefollowing is a quotation of 35 U.S.C. 103(a) which forms the basis forall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though the inventionis notidentically disclosed or described as set
forth in section 102 ofthistitle, 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 obviousat 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 mannerin which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents ofthe priorart.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinentart.
Considering objective evidence presentin the application indicating
obviousness or nonobviousness.

-FON>
This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumesthat the subject matterof

the various claims was commonly ownedat the time any inventions covered therein

were madeabsent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
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Application/Control Number: 10/681 ,554 Page5
Art Unit: 2841

not commonly ownedatthe time a later invention was madein order for the examinerto

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 17 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable

overPillai.

Pillai discloses the claimed invention as described above exceptPillai does not

specifically state that the package comprises nine layers with the routing layer being the

eight layer and the ball pad layer being the ninth layer, on a bottom of the package

[claims 17, 23]. However,Pillai teaches that the invention may comprise any numberof

layers (col. 2, lines 1-25). Therefore, it would have been obvious to one of ordinary skill

in the art at the time of invention to form the invention of Pillai such that the package

comprises nine layers with the routing layer being the eight layer and the ball pad layer

being the ninth layer, on a bottom of the package. The motivation for doing so would

have been to provide the proper numberoflayers for simultaneous signal transmission.

Claims 19 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable

overPillai in view of US 6,172,305 B1 (Tanahashi).

Pillai discloses the claimed invention as described above exceptPillai does not

specifically state that the signal traces on the bottom routing layer comprise at least one

voltage bar [claims 19, 25]. However,it is well knownin the art to include voltage bars

on signal layers as evidenced by Tanahashi(figures 1A-C, with voltage bar P3 on signal

layer 13, comprising signal trace S2). Therefore, it would have been obvious to one of
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ordinary skill in the art at the time of invention to modify the invention of Pillai such that

the signal traces on the bottom routing layer comprise at least one voltage barasis

knownin the art and evidenced by Tanahashi. The motivation for doing so would have

been to provide a wayto deliver powerto the device.

Response to Arguments

Applicant's arguments with respect to claims 14-25 have been considered but are

mootin view of the new ground(s)of rejection.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presentedin

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 replyis filed within

TWO MONTHSofthe 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 dateofthis final action.
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Art Unit: 2841

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to Jeremy C. Norris whose telephone numberis 571-272-

1932. The examiner can normally be reached on Monday- Friday, 9:30 am - 5:30 pm.

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

supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number

for 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.

JCSN  
Vi! NP C Trew

SUPEWAISORY PATENT Exang‘ INETECHNOLOGY CENTER 2aq9 ’
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Application/Control No. Applicant(s)/Patent Under
Reexamination

10/681,554 GOVIND ETAL.
Notice of References Cited Examiner Art Unit

Jeremy C. Norris 2841 Page1 of 1
U.S. PATENT DOCUMENTS

Document Number Date . .

US-6,172,305 01-2001|Tanahashi, Shigeo 174/255

|g|US-6,680,530 01-2004|Pillai et al. 257/700

  

 

 

FOREIGN PATENT DOCUMENTS

Document Number . .
Country Code-Number-Kind Code Classification

 

“A copyofthis referenceis not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US orforeign.
U.S, Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20060818
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Amendments to the Claims:

1-13, (Cancelled)

14. (New) A semi-conductor package comprising:

atop layer having a die mounted thereon, said die having a corner; and

aplurality of layers under the top layer, said plurality of layers comprising a bottom

routing layer having signal traces thereon, and a ball pad layer under the bottom routing layer,

said ball pad layer having a plurality ofball pads, wherein noneofthe signal traces of the bottom ©

routing layer are located underball pads ofthe ball pad layer which are disposed in an area

within two ball pad pitches of the corner of the die.

15. (New) A packageas recited in claim 14, wherein noneofthe signal traces of the bottom

routing layer are located within two ball pad pitches of the cornerof the die.

16.|(New) A packageas recited in claim 14, wherein said ball pad layer has a plurality ofball

pads dispersed thereon and no metal traces on the ball pad layer which are connected to the ball

pads.

17. (New) A packageas recited in claim 14, wherein the package comprises nine layers with

the routing layer being the eighth layer and the ball pad layer being the ninth layer, on a bottom

ofthe package.
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18. (New) A packageas recited in claim 14, wherein the die is mounted to the top layer in an

arrangement other than a pin connection.

19. (New) A packageas recited in claim 14, wherein the signal traces on the bottom routing

layer comprise at least one voltage bus bar.

20. (New) A semi-conductor package comprising:

a top layer having a die mounted thereon, said die having a corner defining a surrounding
area of increased stress; and

a plurality of layers under the top layer, said plurality of layers comprising a bottom

routing layer having signal traces thereon, and a ball pad layer under the bottom routinglayer,

said ball pad layer havinga plurality ofball pads dispersed thereon, wherein none ofthe signal

traces of the bottom routing layer are located with the area of increased stress defined by the

comer ofthe die.

21. (New) A package asrecited in claim 20, wherein noneofthe signal traces of the bottom

routing layer are located within two ball pad pitches ofthe comer ofthe die.

22. (New) A packageas recited in claim 20, wherein said ball pad layer has a plurality ofball

pads dispersed thereon and no metal traces on the ball pad layer which are connected to the ball

pads,
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23. (New) A packageasrecited in claim 20, wherein the package comprises nine layers with

the routing layer being the eighth layer and the ball pad layer being the ninth layer, on a bottom

of the package.

24. (New) A packageas recited in claim 20, wherein the die is mountedto the top layer in an

arrangement other than a pin connection.

25. (New) A packageas recited in claim 20, wherein the signal traces on the bottom routing

layer comprise at least one voltage bus bar.
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REMARKS

The present application has been amendedin response to the Examiner’s Office Action to

place the application in condition for allowance. Applicant, by the amendments presented above,
has made a concerted effort to present claims whichclearly define over the prior art of record,

and thus to place this case in condition for allowance. |
In the Office Action, the Examiner rejected claims 1-13 under 35 U.S.C. § 102(b) as

being anticipated by United States Patent No. 6,229,099 (Horiuchi et al.). Applicant has

presented new claimsin orderto further distinguish the present invention from that whichis

disclosed in Horiuchi etal.

Newclaims 14 and 20 specifically claim a semi-conductor package which includes a top

layer having a die mounted thereon,and a plurality of layers under the top layer. The plurality of

layers include a bottom routing layer having signal traces thereon, and a ball pad layer under the

bottom routing layer, where the ball pad layer has a plurality ofball pads. This is not disclosed in

Horiuchi et al. because Horiuchi et al. discloses an entirely different type of device, namely a

multi-layer circuit board which is configured to receive an array of pins of a chip. The invention

is directed to a multi-layer circuit board which does not require a whole lot of layers,yet is

configured to receive a device having a wholelot ofpins (see col,1, line 66 to col. 2, line 2 of

Horiuchiet al., wherein it is stated: “{w]hen the semiconductorchip has as many pinsas, for

example, 30x30 pins or 40x40 pins, however, the circuit boards must be laminated in 6 to 10

layers”). When the pins are connected to the circuit board, the pins are received in lands on a

first layer (see Fig. 2), and the goals of the invention are achieved by having traces of subsequent
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layers be connected to only certain lands ofthose layers. Because Horiuchi et al. disclosesan.

entirely different type of device, Horiuchiet al. does not disclose a bottom routing layer having.
signal traces thereon, and a ball pad layer underthe bottom routing layer, where the ball pad layer

has a plurality of ball pads, as is specifically claimed in new claims 14 and 20. |
Furthermore, new claim 14 specifically claims that none ofthe signal traces of the bottom

routing layer are located under ball pads ofthe ball pad layer which are disposed in an area |
within two ball pad pitches of the corner of the die. This is neither disclosed nor suggested by

Horiuchi et al. Because Horiuchietal. discloses an entirely different device, Horiuchi et al. does

not even disclose ball pads, let alone disclose or suggest providing that signal traces on a bottom

routing layer are provided as avoiding ball pads ofthe ball pad layer which are disposed in an

area within two ball pad pitches ofthe cornerof the die.

Claim 20 specifically claims that none ofthe signal traces of the bottom routing layer are
located within an area ofincreased stress defined by the corner of the die. Horiuchiet al. does

not disclose or suggest this.

Because Horiuchiet al. neither discloses nor suggests what is being specifically claimed

in claims 14 and 20, Applicant respectfully submits that these claims, and those claims which

depend therefrom, are allowable over Horiuchiet al.

Applicant also respectfully submits thatat least some of the dependentclaims further

distinguish the claimed invention from that whichis disclosed in Horiuchi et al. For example,

claims 15 and 21 specifically claim that noneofthe signal traces of the bottom routing layer are

located within two ball pad pitches of the comer ofthe die. Because Horiuchi etal. is an entirely

Serial No. 10/681,554
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different device, Horiuchi et al. does not even disclose ball pads,let alone disclose or suggest

providing that signal traces on a bottom routing layer are provided as avoiding an area whichis
located within two ball pad pitches of the comerofthe die. |

Claims 16 and 22 specifically claim that the ball pad layer has a plurality ofball pads

dispersed thereon and that no metaltraces on the ball pad layer which are connected to the ball

pads. Because Horiuchi et al. is an entirely different device, Horiuchiet al. does not even
disclose ball pads: While the Examinerhas identified the “lands” 10 ofHoriuchi etal. as being

“ball pads”as recited in the claims, there are traces are connected to the lands 10.

 
Claims 17 and 23 specifically claim that the package has nine layers with the routing

layer being the eighth layer and the ball pad layer being the ninth layer, on a bottom ofthe

package. Applicantrespectfully submits that Horiuchi et al. expressly teaches away from

providing such a package, whereat col, 1, line 66 to col. 2, line 2, Horiuchi et al. states: “[w]hen
the semiconductor chip has as many pinsas, for example, 30x30 pins or 40x40 pins, however,

the circuit boards must be laminated in 6 to 10 layers” and goes on to explain that the invention

is directed at not having to provide so many layers, while still connecting to so many pins.

Serial No. 10/681,554
Art Unit: 2841
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_ Fax sent by : 3127648623 TREXLER, ETAL. @6-15-@6 17:12 Pg: 11/712

A basic tenet ofU.S. patent law is that “an invention that otherwise might be viewed as

an obvious modification of the prior art will not be deemed obvious in a patent law sense when

one or more prior art references “teach away” from the invention.” Chisum on Patents, §
5.03[3], at 5-135 (2000). See, for example, Gillette Co. v. S.C. Johnson & Sons,Inc., 16

USPQ2d 1923, 1927 (Fed, Cir, 1990) (stating that the closest prior art reference “would likely
discoursge the art worker from attempting the substitution suggested by the
[inventor/patentee]””); American Standard Inc. v. Pfizer Inc., 14 USPQ2d 1673, 1707 (. Del.

1989) (stating that “[a]lthough each reference used in an obviousness inquiry does not have to be

enabling . .. disclosures in the references that ‘teach away’ from the claimed invention cannot be .

disregarded”); Phillips Petroleum Co.v. U.S. Steel Corp., 6 USPQ2d 1065, 1093 (D. Del. 1987),

aff'd, 9 USPQ2d 1461 (Fed. Cir. 1989) (holdingthat “the prior art references relied upon must be

_ considered in their entirety .. . Disclosures in the references that diverge from and teach away
from the invention cannot be disregarded”); Dow Chemical Co. v. United States, 18 USPQ2d

1657, 1662 (Cl. Ct. 1990)(stating “this is a classic case of “teaching away’ from the invention”).

Claims 18 and 24 specifically claim that the die is mounted to the top layer in an

arrangementother than a pin connection. In contrast, Horiuchi etal. discloses a pin connection,

the invention is directed at solving problemsassociated with connecting a device with a lot of

pins, and offers no disclosure or suggestion with regard to a non-pin connection. As such,

Applicantrespectfully submits that Horiuchietal. also expressly teaches away from,providing

what is being specifically claimed in claims 18 and 24.

Serial No. 10/681,554
Art Unit: 2841
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In view of the above amendments and remarks, Applicant respectfully submits that the

claims of the application are allowable over the rejections of the Examiner. Should the present
claims not be deemed adequate to effectively define the patentable subject matter, the Examiner
js respectfully urged to call the undersigned attorney of record to discuss the claims in an effort to |
reach an agreement toward allowance ofthe present application.

Respectfully submitted,

Dated:_June 15, 2006  
TREXLER, BUSHNELL,”GIANGIORGI,

BLACKSTONE & MARR, LTD.
105 W. AdamsStreet, 36th Floor ,
Chicago,[linois 60603

. (312) 704-1890

980807.WPD

Serial No. 10/681,554
Art Unit: 2841
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Application No. Applicant(s)

10/681,554 GOVIND ETAL.

Office Action Summary Examiner Art Unit
Jeremy C. Norris 2841

-- 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,
WHICHEVERIS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensionsof time may be available under the provisions of 37 CFR 1.136(a). In no event, however, maya reply be timelyfiled

after SIX (6) MONTHSfrom the mailing date of this communication.
ff NO periodfor reply is specified above, the maximumstatutory 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 reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Anyreply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 06 February 2006.
2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Since this 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) Claim(s) 1-13 is/are pending in the application.
4a) Of the aboveclaim(s) is/are withdrawn from consideration.

5)00 Claim(s) is/are allowed.
6) Claim(s) 1-13 is/are rejected.
7) Claim(s)____ is/are objectedto.
8)L] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)L] Thespecification is objected to by the Examiner.
10)_] The drawing(s)filed on is/are: a)L] accepted or b)L] 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 requiredif 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 madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)LIAN 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 been received in Application No.
3.) Copiesof the 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 fora list of the certified copies not received.

Attachment(s)

1) EX] Notice of References Cited (PTO-892) 4) LJ interview Summary (PTO-413)
2) LJ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.____.
3) LJ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of informal Patent Application (PTO-152)

Paper No(s)/Mail Date . 8) OC Other: .

 
U.S. Patent and Trademark Office .

PTOL-326(Rev. ey Office Action Summary Part of Paper No./Mail Date 2006031337 of 374Page
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Application/Control Number: 10/681 ,554 Page 2
Art Unit: 2841

DETAILED ACTION

Oath/Declaration

The oath or declaration is defective. A new oath or declaration in compliance

| with 37 CFR 1.67(a) identifying this application by application numberandfiling dateis
required. See MPEP §§ 602.01 and 602.02.

The oath or declaration is defective because:

It does not identify the citizenship of each inventor.

Claim Rejections - 35 USC § 102

Thefollowing is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections underthis section madein this Office action:

A person shall be entitled to a patent unless —

(0) the invention was patented or described in a printed publication in this or a foreign country orin public
use or on sale in this country, more than one yearprior to the date of application for patent in the United
States.

Claims 1-13 are rejected under 35 U.S.C. 102(b) as being anticipated by US

6,229,099 B1 (Horiuchi).

Horiuchi discloses,referring to figures 12-19, a semi-conductor substrate

package comprising; a substrate, a die, said die being engaged with said substrate (col.

2, lines 20-35), said substrate comprising; a first layer (figure 12), wherein ball pads (10)

are dispersed throughoutsaidfirst layer; and a secondlayer(figure 19) including metal

structures and an area proximate to a corner of the die, wherein a numberof said ball

padsofsaid first layer are associated with said area and wherein said metal structures

of said second layer are routed away from said area (see figures 12 & 19) [claim 1],

wherein said metal structures include signal traces (col. 9, line 60 — col. 10, line 5)

{claim 2], wherein said metal structures include voltage bus bars(col. 9, line 60 — col.
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Application/Control Number: 10/681 ,554 Page 3
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10, line 5) [claim 3], wherein said area is defined as an area approximately twoball

pitches awayfrom the cornerof the die (figure 19) [claim 4], wherein said metal

structures are not routed oversaid ball pads associated with said area [claim 5],

wherein said area is defined as an area approximately two ball pitches away from the

cornerofthe die and wherein said metal structures are not routed oversaid ball pads

associated with said area [claim 6].

Similarly, Horiuchi discloses, a methodof forming a semiconductor package for a

die including the steps of: providing a substrate, said substrate havingafirst layer

(figure 12), wherein ball pads (10) are dispersed throughout said first layer and a

secondlayer(figure 19) having metal structures; providing a die; engaging said die with

said substrate (col. 2, lines 20-35) defining an area proximate a comerof the die,

wherein a portion of said ball pads of said first layer are associated with said area; and

routing said metal structures of said second layer away from said area (figure 19) [claim

7}, wherein the step of defining an area is performed by identifying an area two ball

pitches away from a cornerof the die (figure 19) [claim 8], wherein said step of routing

said metal structures further includes routing said metal structures away from said ball

pads associated with said area (figure 19) [claim 9], wherein the step of defining an area

is performed by identifying an area two ball pitches away from a cornerof the die and

wherein the step of routing said metal structures further includes routing said metal

structures away from said ball pads associated with said area [claim 10] wherein said

metal structures of said second layerinclude signaltraces (col. 9, line 60 — col. 10, line

5) [claim 11], wherein said metal structure of said second layer include voltage bus bars
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(col. 9, line 60 —col. 10, line 5) [claim 12], wherein said semiconductor package

supports a rangeof die sizes (col. 6, lines 50-60, col. 9, lines 20-25, col. 10, lines 1-10)

[claim 13].

Conclusion

Theprior art made of record and not relied upon is considered pertinent to

applicant's disclosure. The following documents disclose semiconductor mounting

substrates:

US 2004/0212103 A1 Kwongetal.,

US 5,682,297 Silva,

US 5,847,936 Forehandetal..

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to Jeremy C. Norris whose telephone numberis 571-272-

1932. The examiner can normally be reached on Monday- Friday, 9:30 am - 5:30 pm.

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

supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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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).

JCSN  
favfanD CUNEO

QUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2800
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. 82/06/2806 15:83 4084337468 LSI LOGIC > 915712739320 CENTRALFAX CENTER NO

FEB 06 2006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In.re Application of ; §

Anand Govindet.al. :
Serial No. : 10/681,554 g Group Art Unit: 2841

Filed ; October 08, 2003 8 Examiner:

For: Robust High Density Substrate :AttyDocket:103-0733
Design for Thermal Cycling §
Reliability §

§
§

STATUS REQUEST

Commissioner for Patents
P. O. Box 1450

Applicants request a status of the abovereferenced application. Please Inail

Respectfully submitted,

Henry Groth, Ph: [+1] 408-433-7472

Reg. No. 39,696
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& Anypatent application processing fees under 37 CFR 1.17
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& Any patent application processing fees under 37 CFR 1.17.
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1.311(b).

& Anyfiling fees required under 37 CER 1.16 for the presentation of extra claims. 
 
 
 

Dated:__October 8, 2003 
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BACKGROUND OF THE INVENTION

The present invention relates to packaging for semiconductors. Recentsilicon technology

advances have placed increased demand for high density signal routing on organic BGA

substrates. Packages with a full area ball array are also being used to reduce the package body

size and provide a high input/output (IO) signal density.

Increased signal routing density in the substrate is obtained by usingfine pitch vias

through the core so that routing layers below the core can beefficiently utilized. The via pitch

reduction requires the use of thin core substrates which are susceptible to warpage during thermal

excursions. Typically, the regions are underthe die cornerare regionsof stress concentration.

Under cycled thermal excursions, cracks can initiate from the ball pad edges and spreadinto the

layers above the ball pad layer. Depending on the design, these cracks may posea reliability

hazard.

Problemsexist with the packages which are currently in wide use. Currently, in full array

packages, signals are typically routed directly over the ball pads under the die corner on the

bottom routing layer. As an example, FIGURE 1 showsa typical multi-layer organic BGAflip

chip substrate that uses a 9-layer stackup 20 with a thin core. The 9-layer stackup 20 includes a

layer L1, a layer L2, a layer L3, a layer L4, a layer LS, a layer L6, a layer L7, a layer L8, and a

layer L9. Each ofthe layers is formed of a conductive material such as copper. Insulative

material 21 is provided between each of the conductive layers. An upper protective mask 22 is

provided proximate layer L1 and a lowerprotective layer 24 is provided proximate layer L9.

Layer L1 provides a plurality of bump pads 26 (one of which is shown) on whicha plurality of

solder masses 28 (one of which is shown) are provided. The upper surfaces 28a of the solder
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