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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/138,505 07/31/2018 10037067 ITL.2492C2US (P38407C2) 3621
47795 7590 07/11/2018

TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631

ISSUE NOTIFICATION

The projected patent number and issue 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 79 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) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is 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) WEB site (http://pair.uspto.gov).

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

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

Avinash N. Ananthakrishnan, Portland, OR;
Intel Corporation, Santa Clara, CA;

Inder M. Sodhi, Folsom, CA;

Efraim Rotem, Haifa, ISRAEL;

Doron Rajwan, Rishon ILe-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;

Ryan Wells, Folsom, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PTO/SB/47 (03-09)

Approved for use through 07/31/2018. OMB 0651-0016

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

|E| Customer Number: O O 1 97

OR

|:| The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

15/138,505

Completed by (check one):

|:|Applicantllnventor /Mark J. Rozman/
Signature
(=] Attorney or Agent of record _ 42,117 Mark J. Rozman
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. _51 2-418-9944
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
|:lAssignee recorded at Reel Frame_ 2018-05-29
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one

signature is required, see below”,
I:I * Total of forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This colle ction is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of 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. Depar tment of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for 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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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 attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public 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 inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 15138505

Filing Date: 26-Apr-2016

Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan

Filer: Mark J. Rozman/David Hopper

Attorney Docket Number: [TL.2492C2US (P38407C2)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000

Petitioner Mercedes Ex-1009, 0004



Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

Petitioner Mercedes Ex-1009, 0005




Electronic Acknowledgement Receipt

EFS ID: 32740899
Application Number: 15138505
International Application Number:
Confirmation Number: 3621
Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan
Customer Number: 47795
Filer: Mark J. Rozman/David Hopper
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: [TL.2492C2US (P38407C2)
Receipt Date: 29-MAY-2018
Filing Date: 26-APR-2016
Time Stamp: 13:03:51

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number 052918INTEFSW13044500
Deposit Account 201504
Authorized User David Hopper

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

37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees) D || [ 1 l E | : : E : : : 5
v = I




37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

1048661

1 Issue Fee Payment (PTO-85B) ITL2492C2US-Fee-Trans.pdf no 1

ec9bf7d2f48fd66cbfdbbab0f5863c94a969
1a15

Warnings:

Information:

1031775

2 Maintenance Fee Address Change ITL2492C2US-Fee-Address.pdf no 2

Oed1172dedfa262336aaaf1c224b13ae28d
295%

Warnings:

Information:

30797

3 Fee Worksheet (SB06) fee-info.pdf no 2

ef126b199803089577f126ec6557421b084|

Warnings:

Information:

Total Files Size (in bytes): 2111233

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Mercedes Ex-1009, 0007




PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
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 where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

47795 7590 03/28/2018 I hereby certify that this Fee(s) Transmittal is being deposited with the United
L. tates Postal Service with sufficient postage for first class mail in an envelope
TROP, PRUNER & HU, P.C sdd Pd 1 sth ice ¥ tsh fESSUEpFEEg gd fi bl 1b ¢ 1 p
addressed to the Mail Stop address above, or being facsimile
1616 S. VOSS RD., SUITE 750 transmitted to the USPTO (571) 273-2885, on the date indicated below.

HOUSTON, TX 77057-2631

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL.2492C2US 3621
TITLE OF INVENTION: Enabling A Non-Core Domain To Control Memory Bandwidth (P38407C2)
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 06/28/2018

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAN, RAYMOND NGAN 2185 713-320000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CEFR 1.363). (1) The names of up to 3 registered patent attorneys 1_Trop, Pruner & Hu, P.C.
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
Xl "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO 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 for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Intel Corporation Santa Clara, CA

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Xl Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) Xl Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies Xl The director is hereby authorized to charge the re uired fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number _ 20-1504  (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Mark J. Rozman/ Date _2018-05-29

Typed or printed name _Mark J. Rozman Registration No. 42,117

Page 2ol pgtitioner Mercedes Ex-1009, 0008
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Avinash N. Ananthakrishnan, et al.

§ Group Art Unit: 2184

§
Serial No.:  15/138,505 §

§ Examiner: Unassigned
Filed: April 26,2016 §

§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US

Control Memory Bandwidth § ‘ (P38407C2)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Under 35 U.S.C. §120, this application relies on the earlier filing date of application
serial number 14/451,807, filed August S5, 2014, which is a continuation of U.S. Patent
Application Serial No. 13/282,896, filed October 27, 2011, now U.S. Patent No. 8,832,478,
issued September 9, 2014. To the extent that any following foreign patent or non-patent literature
references were submitted to and/or cited by the Office in the prior application, they are not
provided in this application (pursuant to 37 C.F.R. §1.98(d) and M.P.E.P. §609.02(A)(2)).

“Please apply any charges or credits to Deposit Account No. 50-4238.

Respectfully submitted,

Date: July 8,2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795

Petitioner Mercedes Ex-1009, 0009



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/brospiosa(or-10)

Doc code: IDS
- . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS} Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it contains a valid OMB control number.

Application Number 15138505

2016-04-26

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Avinash N. Ananthakrishnan

L Art Unit 2184
{ Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number ITL.2492C2US (P38407C2)

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)fgm*mer Cite Patent Number Kind Issue Date Na”f‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1 8832478 2014-08-09 Ananthakrishnan, et al.

If you wish to add additional U.S. Patent citation information please click the Add bution.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Kind
Code’

Publication
Date

Publication
Number

Examiner,
Initial*

Name of Patentee or Applicant

Cite No of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication : . where Relevant
- ; Applicant of cited TS5
Initial No |Number? Code2| Code4 Date Passages or Relevant
Document .
v Figures Appear
1 L]
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
Examiner| Cite Include name of the author (in CAPITAL LETTERS), tifle of the article (when appropriate), title of the item
Initials* | No {book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0010




Doc code; IDS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc description: Information Disclosure Statement (IDS) Filed
Under the Paperwork Reduction Act.of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

‘ PTO/8B/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031
1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Appﬁcation Number (57 159% S05
Filing Date 06 -e4 2@

First Named Inventor | Avinash N. Anahthakrishnén, etal,

Art Unit

| RBY

Examiner Name 1

Attorney Docket Number l:TL.24gzch384o7‘C;§)

U.S.PATENTS

%ﬁg}jner (N:it,e Patent Number (K;zgy Issue Date gﬁg;};ﬁi&iﬁ;ﬁ or Applioént gzgeizﬁogjans}sn;é;:?; \F:Zg\?ant
Figures Appear
1 7434073 2008-10-07 Magklis
2 6792392 2004-08-14 Knight
3 7194643 2007-03-20 Gonza!e}., etal
4 7010708 2006-03-07 Ma
5 5621250 1997-04-15 Kim
6 7412615 2008-08-12 Yokota, et al.
7 15183153 1992-11-10 Cole, et al.
8 5590341 1996-12-31 Matter

EFS Web 2.1.17
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

V Apb!icaﬁon Number zé%" {% % SO5

Filing Date | a6lo-ol-2¢

First Named Inventor | Avinash N. Ananthakﬁshnan, etal.

Art Unit | 2 1)Y

Examiner Name

 Attorney Docket Number ’iTL.2492C§P38407['§3

9 5931§50 1999-08-03 | Hsu

10 7454632 2008-11-18 ‘ Kardach, et al.
11 5522087 1996-05-28 Hsiang

12 7272730 2007-08-18 Acquaviva, et al.
13 7529856 2008-05-05 Stufflebeam
14 7730340 2010-08-01 Hu, et al.

15 7539885 2008-05-26 Ma

16 6748546 2004“06-03 Mirov, et al.

17 6829713 2004-12-07 Cooper, et al.
‘ 7111179

18 [7TTTrrRS 2006-09-19 | Girson, et al.
19 6823516 2004-11-23 Cooper

EFS Web 2117
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TBROUGH. /R.N.P/

INFORMATION DESCLOSURE
STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

{ Application Number

(5 1 B8 505

 Filing Date -

D0l —04H- 26

First Named Inventor ‘iAvinash N. Ananfhakrishnan, etal.

- Art Unit

PYECE

Examiner Name

Attorney Docket Numbe}r iTL.ZéQZ@,{%MOTC‘?Q‘)
20 | 7437270 2008-10-14 | Song, etal.
21 | 7093147 2006-08-15 | Farkas, et al.
22 | 7043649 2006-05-09 | Terrell-
23 |6996728 2006-02-07 | Singh

If you wish to add additional U.S. Patent citatio

n information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner Cite No Publication Kind | Publication Name of Patentee or Applicant ;ae?eiségtoti‘it;‘;gg?r vt‘xv’zgsant
Initial® Number Code' Date of cited Document . ¢
Figures Appear

1 20090150695 2009-06-11 Song, et al.

2 20090150696 2008-06-11 Song, et al.

3 20110154090 2011-06-23 Dixon, et al.

4 20070214342 2007-09-13 Newburn

5 20070079294 2007-04-05 Knight

EF8 Web 2.1.17
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/0Ba (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

1 Application Number

5138565

| Filing Date

First Named Inventor

Q0 -0q -2

Avinash N. Ananthakrishnan, et al.

Art Unit

[ 20%Y

Examiner Name

Attorney Docket Number

| 1TL.2402CLP38407( 1Y)

U.S.PATENTS
. . . . Pages,Columns,Lines where
E.)fa'mfner Cite Patent Number Kind Issue Date Nan:le of Patentee or Applicant Relevant Passages or Relevant
[nitial No Code? of cited Document )
Figures Appear
1 6908227 2005-06-21 Fusu, etal.
2 7797512 2010-08-14 Cheng, et al.
3 7146514 2006-12-05 Kaushik, et al.
4 8015427 2011-08-06 Miller, et al.
5 7966511 2011-06-21 Naveh, et al.
6 7434073 2008-10-07 Magklis, et al.
if you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
. s . L . Pages,Columns,Lines where
Examiner, Cite No Publication Kind | Publication Name of Patentee or Applicant Relevant Passages or Relevant
e 1 .
Initial Number Code'| Date of cited Document Figures Appear

EFS Web 2,117
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Doc code: IDS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Doc description; Information Disclosure Statement (IDS) Filed
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B pages.
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2011, by Robert Knight.
4 ANOOP IYER, et al,, "Power and Performance Evaluation of Globally Asynchronous Locally Synchronous D
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8 JOAN-MANUEL PARCERISA, et al., "Efficient Interconnects for Clustered Microarchitectures,” 2002, pages 1-10. []
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7 GRIGORIOS MAGKLIS, et al., "Profile-Based Dynamic Voltage and Frequency Scalling for a Multiple Clock Domain ]
Microprocessor,” 2003, pages 1-12.

8 GREG SEMERARQ, et al., "Dynamic Frequency and Voltage Control for a Multiple Clock Domain Architecture,” 2002, D
pages 1-12.

g GREG SEMERAROQ, "Energy-Efficient Processor Design Using Multiple Clock Domains with Dynamic Voltage and ]
Frequency Scaling," 2002, pages 29-40.

10 | DIANA MARCULESCU, "Application Adaptive Energy Efficient Clustered Architectures," 2004, pages 344-349. N

11 L.. BENINI, et al., "System-Level Dynamic Power Management,” 1999, pages 23-31. D

12 RAVINDRA JEJURIKAR, et al., "Leakage Aware Dynamic Volfage Scaling For Real-Time Embedded Systems," 2004, ]
pages 275-280.

13 RAVINDRA JEJURIKAR, et al., "Dynamic Slack Reclamation With Procrastination Scheduling In Real-Time Embedded M
Systems," 2005, pages 13-17.

14 | R. TODLING, et al., "Some Strategies For Kalman Filtering and Smoothing," 1996, pages 1-21. ]

15 | R.E. KALMAN, "A New Approach To Linear Filtering and Prediction Problems," 1960, pages 1-12. ]

16 INTEL TECHNOLOGY JOURNAL; “Power and Thermal Management in the intel Core Duo Processor," May 15, 2008, D
pages 109-122. ’
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Attorney Docket Number ITL.2492 Q{P38407 ¢ 9~>

U.S. Patent Application Serial No. 13/285,414, filed October 31, 2011, entitled "CONTROLLING A TURBO MODE ]
FREQUENCY OF A PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, et al. (2494)

U.S. Patent Application Serial No. 13/225,677, filed September 6, 2011, entitled "DYNAMICALLY ALLOCATING A
2 POWER BUDGET OVER MULTIPLE DOMAINS OF A PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, etal. | []
(2495)

U.8. Patent Application Serial No, 13/247,580, filed September 28, 2011, entitled "CONTROLLING TEMPERATURE

3 OF MULTIPLE DOMAINS OF A MULTI-DOMAIN PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, et al. [
(24986) ‘ '

4 U.S. Patent Application Serial No, 13/285,465, filed October 31, 2011, entitled "DYNAMICALLY CONTROLLING []
CACHE SIZE TO MAXIMIZE ENERGY EFFICIENCY," by AVINASH N. ANANTHAKRISHNAN, et al. (2497)

U.S. Patent Application Serial No. 13/282,947, filed October 27, 2011, entitled "CONTROLLING OPERATING
5 FREQUENCY OF A CORE DOMAIN VIA A NON-CORE DOMAIN OF A MULTI-DOMAIN PROCESSOR," by 0
AVINASH N. ANANTHAKRISHNAN, et al. (2493)
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2 application no. 13/247,564. (2491)

3 U.8. Patent and Trademark Office, Office Action mailed June 8, 2014, with Reply filed September 4, 2014, in U.S.
application no. 13/282,947. (2493)

4 U.8. Patent and Trademark Office, Office Action mailed May 16, 2014, with Reply filed August 12, 2014, in U.S.
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5 U.8. Paient and Trademark Office, Final Office Action mailed May 14, 2014, with Request for Continued Examination

6 U.8. Patent and Trademark Office, Office Action mailed August 18, 2014, in U.S. application no. 13/285,465. (2497)
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INTERNATIONAL SEARCHING AUTHORITY, "Notification of Transmittal of the Interpational Search Report and the
2 Written Opinion of the International Searching Authority," mailed March 28, 2013, in International application no. PCT/ E]
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. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name ]

Attorney Docket Number ‘ITL.2492C2US (P38407C2)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 fo make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
7] from a foreign patent office in a counterpart foreign application not-more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87(e)(2).

[] See attached certification statement. v
"|[[] Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. ’

Signature /Mark J. Rozman/ Date (YYYY-MM-DD) | 2016-07-08

Name/Print Mark J. Rozman Registration Number 42,117

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated fo take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/138,505 04/26/2016 2185 1740 ITL.2492C2US (P38407C2) 1 1
CONFIRMATION NO. 3621
47795 CORRECTED FILING RECEIPT

1616 8 V0SS R SUITE 750 0L

HOUSTON, TX 77057-2631
Date Mailed: 04/09/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Avinash N. Ananthakrishnan, Portland, OR;
Inder M. Sodhi, Folsom, CA;
Efraim Rotem, Haifa, ISRAEL;
Doron Rajwan, Rishon Le-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;
Ryan Wells, Folsom, CA;
Applicant(s)
Intel Corporation, Santa Clara, CA,;

Power of Attorney: The patent practitioners associated with Customer Number 47795

Domestic Priority data as claimed by applicant
This application is a CON of 14/451,807 08/05/2014 PAT 9354692
which is a CON of 13/282,896 10/27/2011 PAT 8832478

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/09/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/138,505

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
Preliminary Class

713
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
47795 7590 03/28/2018

TROP, PRUNER & HU, P.C. PHAN, RAYMOND NGAN

1616 S. VOSS RD., SUITE 750

HOUSTON, TX 77057-2631 | ART UNIT PAPER NUMBER |

2185
DATE MAILED: 03/28/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL.2492C2US 3621

TITLE OF INVENTION: Enabling A Non-Core Domain To Control Memory Bandwidth (P38407C2)

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

nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 06/28/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

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 where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

47795 7590 03/28/2018
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631

Note: A certificate of mailing can only be used for domestic mailings of the

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL..2492C2US 3621
TITLE OF INVENTION: Enabling A Non-Core Domain To Control Memory Bandwidth (P38407C2)
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 30 $0 $1000 06/28/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAN, RAYMOND NGAN 2185 713-320000

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

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO 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 for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute 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) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NoO. |
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL..2492C2US 3621
(P3RA0TC)
EXAMINER |
47795 7590 03/28/2018
TROP, PRUNER & HU, P.C. PHAN, RAYMOND NGAN
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631 [ axrowm PAPERNUMBER |

2185

DATE MAILED: 03/28/2018

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

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 attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public 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
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a yiolation or potential violation of law or regulation.
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Application No. Applicant(s)
15/138,505 ANANTHAKRISHNAN ET AL.
. oy [ i AlA (First Inventor to File)
Notice of Allowability E’/@"I\‘A'g?\lr[) BHAN 21"8;’"“ Statuis
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this 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 GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the Terminal Disclaimer filed on January 26, 2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) isfare 22-41. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in 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 drawings in 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. [1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. K Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 012618

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/RAYMOND PHAN/
Primary Examiner, Art Unit 2185

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180322
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 15138505 ANANTHAKRISHNAN ET AL.
Examiner Art Unit
RAYMOND PHAN 2185
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original [09/29/2017]03/22/2018
15 37 v =
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18 39 = =
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;s53s505 ANANTHAKRISHNAN ET AL.
H““H““““H““ “m““ “ ““HH “‘ o o
RAYMOND PHAN 2185

CPC
Symbol Type Version
GO6F 324 F 2013-01-01
GO6F 3293 | 2013-01-01
GO6F 3203 | 2013-01-01
G11C 22 | 2013-01-01
GO6F 4282 | 2013-01-01
GO6F 3296 | 2013-01-01
GO6F 4068 | 2013-01-01
Yo2D 122 A 2018-01-01
Yo2D 126 A 2018-01-01
Yo2D 151 A 2018-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

20
(Assistant Examiner) (Date)
/RAYMOND PHAN/
Primary Examiner.Art Unit 2185 03/22/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No. 20180322

Detiti M los Ex-1009._0054



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;s53s505 ANANTHAKRISHNAN ET AL.
LT
RAYMOND PHAN 2185
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
710 320 G|lo]|se|F 1/26 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/RAYMOND PHAN/
Primary Examiner.Art Unit 2185 03/22/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No. 20180322

Detiti M los Ex-1009. 0055



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;5135505 ANANTHAKRISHNAN ET AL.
H““H““““H““ “m““ “ ““HH “‘ . o
RAYMOND PHAN 2185
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17 12 33
2 18 13 34
3 19 14 35
4 20 17 36
5 21 15 37
6 1 22 16 38
7 2 23 18 39
8 3 24 19 40
9 8 25 20 41
10 4 26
11 5 27
12 6 28
13 7 29
14 9 30
15 10 31
16 11 32
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/RAYMOND PHAN/
Primary Examiner.Art Unit 2185 03/22/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No. 20180322

Detiti M los Ex-1009. 0056



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

15138505 ANANTHAKRISHNAN ET AL.
RAYMOND PHAN 2185
CPC- SEARCHED
Symbol Date Examiner
GO6F 1/26; 1/30 09/25/17 RP
UPDATED CPC 03/20/18 RP
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
GO6F 1/3203 09/25/17 RP
UPDATED ABOVE CPC 03/20/18 RP
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
713 300-340 09/25/17 RP
UPDATED CL;ASS/SUBCLASSES 03/20/18 RP

* See search history printout included with this form or the SEARCH NOTES box below to determine the
scope of the search.

SEARCH NOTES

Search Notes Date Examiner
EAST SEARCHES 09/25/17 RP
CHECK PALM FOR DOUBLE PATENTING 09/25/17 RP
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
713 320 03/22/18 RP
GO6F 1/3203 03/22/18 RP

/RAYMOND PHAN/
Primary Examiner.Art Unit 2185

U.S. Patent and Trademark Office

Petitioner Mercedes Ex1'009 ©0572%




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/
Doc code: IDS PTO/SB/08a (03-15)

L . . - Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid CMB control number.

Application Number 15138505
Filing Date P016-04-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor Iﬁvinash N. Ananthakrishnan

Art Unit 2185

Examiner Name Raymond Ngan Phan

Attorney Docket Number ITL.2492C2US (P38407C2)

U.S.PATENTS | Remove |
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS | Remove |
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 0100238693 P010-09-23 Jeddeloh
2 20100115304 P010-05-06 FFinkelstein, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publicaticn Apblicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 01040962 w 2010-11-16 Jeddeloh hrd
2 01022923 w 2010-06-16 FFinkelstein, et al. |Z

EFS Web 2.1.17 Petitioner Mercedes Ex-1009, 0058



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.p/

Application Number 15138505
Filing Date 2016-04-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Avinash N. Ananthakrishnan

Art Unit 2185

Examiner Name Raymond Ngan Phan
Attorney Docket Number ITL.2492C2US (P38407C2)

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS |Remove|

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

aiwan Intellectual Property Office, First Office Action mailed January 8, 2018 in Taiwanese Patent Application no. <
05140882. (Translation Redacted)

If you wish to add additional non-patent literature document citation information please click the Add button| Add |

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 03/24/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 Petitioner Mercedes Ex-1009, 0059



Application Number 15138505

Filing Date 2016-04-26

INFORMATION DISCLOSURE

First Named Inventor | Avinash N. Ananthakrishnan

STATEMENT BY APPLICANT

. Art Unit 2185
( Not for submission under 37 CFR 1.99)

Examiner Name Raymond Ngan Phan

Attorney Docket Number ITL.2492C2US (P38407C2)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Mark J. Rozman/ Date (YYYY-MM-DD) 2018-01-26

Name/Print Mark J. Rozman Registration Number 42,117

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
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requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
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his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public 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 or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0061




Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 15138505
Filing Date 2016-04-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |JPvinash N. Ananthakrishnan

Art Unit 2185

Examiner Name Raymond Ngan Phan

Aftorney Docket Number ITL.2492C2US (P38407C2)

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0100238693 P010-09-23 Ueddeloh
2 0100115304 P010-05-06 Finkelstein, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 01040962 mw 2010-11-16 eddeloh X
2 01022923 mw 2010-06-16 Finkelstein, et al. |E

EFS Web 2.1.17 Petitioner Mercedes Ex-1009, 0062



Application Number 15138505
Filing Date 2016-04-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Avinash N. Ananthakrishnan
Art Unit 2185

Examiner Name Raymond Ngan Phan

Aftorney Docket Number ITL.2492C2US (P38407C2)

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

aiwan Intellectual Property Office, First Office Action mailed January 8, 2018 in Taiwanese Patent Application no. %
05140882. (Translation Redacted)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17 Petitioner Mercedes Ex-1009, 0063



Application Number 15138505

Filing Date 2016-04-26

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Avinash N. Ananthakrishnan

L. Art Unit 2185
( Not for submission under 37 CFR 1.9%)

Examiner Name Raymond Ngan Phan

Aftorney Docket Number ITL.2492C2US (P38407C2)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
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Name/Print Mark J. Rozman Registration Number 42,117
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public 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 or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Abstract of TW201040862 (&)

Memory devices and methods are
described, such as those that include a
stack of memaory dies and an atiached
logic die. Method and devices described
provide for configuring andwidih for
selectad portions of a stack of memary
digs, Additional devices, systems, and
methods are disclosed.
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146974.doc .1-  Petitioner Mercedes Ex-1009, 0086



201040962

- FHERER -
. —RaRBEE Haix:
—HRERAEEE ROt RE AR RNy
F 18 2 1% A A S
—EB AN AAZuRBE I ERELE 4 B
&
ZREEEMNIE — % AR UBLOE — R/
XBHMEE;
B ABESZu%aBBy)y: R
—HM OERRAUBEEHREEZEYE a4
BRXEBEZEYE 2% QARSI g
BB BER/RBHEFTZRYEE -
FRBIZARBEE AP umMMaes— %
FoanzMy - BEABAEAERE Hbha— a0
BB AL ER S B A A HE %
® o
3. WmH RKR22ABHBEE LS oo mOoE UL F
BaaRBA P2 B —H 2L TFAREEEHNSZ £ &
—HREREZHNBERBAE - BABEBR SRR — 188 %
B -
4.@%iﬁkzﬁﬁ%%ﬁ’%¢aa%%%ﬁ$%mz
ETEIARBRE st TR EERERE -
5. mFRBAIZEARBEEL AP ZHHEeAAR LY B
e ey ETrP2HE -

% %
& o
B

do 3
#—

146974.doc -1- Petitioner Mercedes Ex-1009, 0087



201040962

6. wH KRBl RBEEE AT ZAHAMEREREZL
R EExERFAEZLEREEFXIRRT -

7. W EFEIz 2 RBEE AT ZHMEesagUAEnrF
MM A BRI REE P ZAR

§. WwH RAIZRBEE A FHHMEeTHNAER

{%‘E

SR EARLEZBART—LBAEYFR

0. WwE LAz BBLEE  HbuaRafyYriILs
EUARSEZ T ELIHBIBERAER — 4B EHUE
$HBEGER %

10. w3 KASZ L BMEE  HAFuebat¥Yiriaa

s

e A E 2 E R R ARELHBAERESE — 4K ES
BEHBEZES K% -
11. — &g s g Hakw:

— e AR

4
Ny

—mE Lk AR EE R ReEREE &3

b

BHRLROERBOEZLEREERERI Ny E T M
3% R
—HH AANEESLRE SRR RIS TERAXS

YA 4T b GE AR o

12. b A1l BBEEE  AFTZHMALNAESR G
J—_o

13. it kB llz BB 2T AP BHMAMANARRAER
g 3 e

14, — B o BREBEL VL HadF:

146974.doc -2- Petitioner Mercedes Ex-1009, 0088



201040962

EEBLCE-—BRA/LB L T2 - AHAME —
42 3%
EERSCE AR BEARgE Iz AT RBEE L
Brz8iaRBREEZE _HABEE 8% &
BB MEE — ﬁ%%%i%%i&@@%;&
BUARMZLRE IR RS E T2 e — 2k
IS W RAMBZ TR > AP A BB LN Y8
—HBER -MBRUBBEL BBz EE
1&@%iﬁmzﬁ%’E?ﬂﬁﬁa@%—ﬁ%&%ﬁa
BE —dx BE0L EEMOE AR RME Ry —
Hrzi7EaBARBEES—BEEELLE » A
ERRERZL —F st BE S @K A
MEZE Wy 2 —FRLBE -
17. w3 KRBAAZF ik R —F 8 B — 018 2 ok & 3 %
O #HT AFEIHSUORAN TS DRAT L EES
1 -
WwF KRBT H k> A B — BBk s8Rl L4
%1Em%%£%%%E%%Z~EﬁE?z—%%%
BR AT &35 4

pi
}
o
ﬁ

% it =

H
2

18.

19 WwF RALTZF k> AF B — BB sEKE LS04
BRI CRBER SRR AL — 2 —BE &P L
Z — L E AR BR A AR i35 4

200 W FRBALTZF k> AP B — e BB R4 8IS L a4

146974.doc -3- Petitioner Mercedes Ex-1009, 0089



201040962

BERA S BER/ZBHREE T — L RBBRA R RS

/’:’\

o

21, — R TR BEHEEZITE R A

EERLE—BBER/RBEHBEEZ-—ZTHBMAE -

s 3%

)2

¥

E
E-SRAELEHMUAYAELIHBMBE — @K EHE

ZEBLE BRI EFIAHKBERRBARS

bz AR EEZE _HBEE &%

B ETHBBEE —MBBEAEAEABBMEARE &

Llal%’fi‘%%ﬁuﬂ%%aa‘}‘ﬂiﬁ /\“-‘ ?EZFQQ‘J ’i‘%’}\iﬁ
A

FE BB _HBUARBARANZEARLZ —HRA

z
22, 4w
#
38

o

W k212 Kk A £ —
BEE —a4BEREIHK
EaARBERARE—-FR

FRAEEHMAEAE
o B AR R
-BARERXKRER

zZ -3 REL

23, dw

#
24. 4o

25. 4o

146974 .doc

Wi RE2lz F ik RS HRBLRBRAREYTZ—F
RRRER - BERXERHTBEALE -

wH KRBz HE AP EEEBEHSFRRZYFS
S REB2F ik AP AEEERFRAAYAE

-4-  Petitioner Mercedes Ex-1009, 0090



201040962

st
| : . x4 N %% _ A —
[ . TER e it lexsizv - Nevws  H—
TiA || [7.onn o : : . . : ; _
£hh ! Ei 2AN ) - H . . . |
N UEETD < gy R _ ;
LA |} [Ttomn - LEW MMW TLErE1sy o cawwe | |
Ty _ Jh AR = [ 2% |
B ™ / MN(HW . a N
m,,, _ Mwhﬂ_m RI% b + grsiEy M ey l__lrll
A _ 1 JAX - - <n
m} m_O.. 3 A= ! _ NN~
Sl
& || [Soan 24 K14 L %&aﬁ
v || Cromw WERNN |
£A £ OAR 3 g1
L
@ || T Tom = " " _
| 2 oAm ~ _
N £ & _
0zl / | " wae BTSHVFE I Ve mﬁJT_l
el 2w . . ” .
—,a _ _ > Wi ey : - . - . _.
& Sy gx4 Wi gL o IETTTT T ey
BPCY [ B OAd ] EHY L 1] |
38 R J 1E V| |eamd -
o - = T 12w = —
. viw, = ( woir [“TLEZEHV Tl rmvien oy
a2 ¢ . — . * 85y’ e _

R Fooie an mie  me BB | / )
i olt Lo B 8zl
s e
<

Petitioner Mercedes Ex-1009, 0091

-1-

146974-fig.doc



201040962

4 A V1T
- T kit 2B 20se 2058 (@
" Rant SO Ay ) ) e
200 - - T TIPS
,_.—""/ P -7 . .l — - /;r",,«""”f /.—"j'rr'
e pemtm s zoEETmT SR T
- - Pl - >
B I
’.,//‘/' e ~ - T e //;’/ /I/.<.-234
22 ? L[ :I:/”_/ -
z 202
s
l l/ \ 100
/,y x
2
TS et el I Ly
M L1110
WIRHMAR
PPN
| —F———— 120
~.7 T
oF 42 KA 75 A 1% #) @R (PVCL) 310
318 C a4 l l (316 < 30
(=== “-=mn < A o “ 108
v BABE kg i AR
L | =43 wi "B
P e
: {T MRL .
. ™ 324
ALY Ly 3 P
1 HMVC) Lo
B M L1168
3
146974-fig.doc

-2- Petitioner Mercedes Ex-1009, 0092



201040962

A E MR 2 410
P $ BB M

4

() BE—CRELINER T2 SR EBEREE Y2 E 420
—HFEMBEIYRBEAREE Y BB N2 L
—HBEE sk

!

HZRA BB Y SBRAEBE —HBEE % / 430
URMDREBRER R R My — e BT

& 4

146974-fig.doc -3- Petitioner Mercedes Ex-1009, 0093



201040962

522
lwmam /| ,506
’12 \1\4@%@%@% |
ﬂ 1
| s,
| — [ |
| S|
T By (i 524
EX YA Eﬁ:
x| | :
| j —_Ht
] i |
514 | : :[—qu\;ﬁ
\ | : T 520
| \ | !
- _L;D_ T
502 ?' N\ 501
500
5

146974-fig.doc -4-  Petitioner Mercedes Ex-1009, 0094

O



201040962

K//mo
604

Y 600 611
606\, - / SR 2E 18 44 /
} ERA — T S 612
608 ~ AR CEEL i
B A A
O T / T [ 613
610 -
A ’ A
—_ y y y y — .
A
/ | 4
602~ :
SR/ H R

\\6M
& 6

146974-fig.doc -5-  Petitioner Mercedes Ex-1009, 0095



201040962

W~ HEREE
(F)AREREARERBL % (5 ) H -
() AREB Z A ARG ERA

500 EAS

501 B2 K& R3Dw & = S

502 &9 &R

506 MVC

512 % — 4k

514 £ | O
520 Ry 7 S ,

522 B R AR T B B

524 % 18732

O
B AEFZACEXG  FRIREBTEAFUALEX
(%)

146974 doc -2-  Petitioner Mercedes Ex-1009, 0096



Espacenet - Bibliographic data https://worldwide.espacenet.com/publicationDetails/biblio 7II=0&ND=3...

= Espacenet

Bibliographic data: TW201022923 {A) ~ 2010-08-16

Power management for multiple processor cores

Inventor(s): FINKELSTEIN LEV [IL]; ROTEM EFRAIM [IL]; COHEN AVIAD [IL];
RONEN RONNY [IL]; RAJWAN DORON [IL] + (FINKELSTEIN, LEV,
; ROTEM, EFRAIM, ; COHEN, AVIAD, ; RONEN, RONNY, ;
RAJWAN, DORON)

Applicant(s):  INTEL CORP [US] + (INTEL CORPORATION)

Classification: - international:Gg6F7/26
- cooperative: GO6F1/206; GO6F1/26; GO6F1/3203; GO6F1/324;
GO6F1/3296, Y02D10/126; Y02D10/16; Y02D10/172
Application TW20090136920 20091030
number:

Priority UJS20080263421 20081031
number(s):

Also published CN101923383 (A} CN101923383 (B) CN103440028 (A)
as: CN103440028 (B) DE102009051387 (A1) TWI430079 (B)
US2010115304 (A1) US2013219196 (A1) US8402290 (B2) less

Abstract of TW2010223823 (&)

Methaods and apparatus relating to power management for multiple processor cores are
described. In one embodimeant, ong or more techniques may be utilized locally {8.¢., on
a par core hasis) o Mmanage power consumption in a processor. in another
embodiment, power may be distributed among dilferent power planes of a processor
based on energy-based considerations. Other embodiments are also disclosed and
claimed.

Petitioner Mercedes Ex-1009, 0097
1of2 1/17/2018, 12:02 PM



Espacenet - Bibliographic data https://worldwide.espacenet.com/publicationDetails/biblio 7II=0&ND=3...

- AR

RN R N R

Petitioner Mercedes Ex-1009, 0098
20f2 1/17/2018, 12:02 PM



“ (19T #REFEMER

IF_? (A2)FPRAZT A ADAEGRE  TW 201022923 Al
J ey (“3)AB B : FHERE 99(2010) £ 06 B 16 B
(21)% 3% F35 © 098136920 (22)%3% 8 +HERE 98(2009) £ 10 A 30 A
(5D)nt. CI. : GO6F1/26  (2006.01)
(30)& %A © 2008/10/31 E 12/263,421
(TH®FA - B4 H 3 (£E) INTEL CORPORATION — (US)
£H

(T2 B A ¥LM P38 % X FINKELSTEIN, LEV (IL) ; #3234 ROTEM, EFRAIM
(IL) ; &1 % 3%I%4%& COHEN, AVIAD (IL) ; %8 /& RONEN, RONNY (IL) ;
BE %% RAJWAN, DORON (IL)

(THRITA T FBEE 5 RS

PHEEMEE A FPHEARBEH30E BHAHK: T  #3BE

(5N 45745
FWn%RIIZEMZENEEIMN
POWER MANAGEMENT FOR MULTIPLE PROCESSOR CORES
CYEE S

AXHHARANSREAEBCZENEHERMAMZ I EREE - N—FWpB ¥ THIK
(Bl KN —FER -t A —RF BT REE—REZTZENHRL - N FH— T b
¥ TENBEEINEEZEE IHEIN—REBHARBHEANFEOMHHE - AXFBEL
KAt 0 EAAFRER -

Petitioner Mercedes Ex-1009, 0099



TW 201022923 Al

-y
100 100 : &4
/ 102 : RIEEH
| )

— > ! 104 : #Z:E B/ RIFR
[T wawes ——  wR ZRR/B A
| P B0 120 106 : &

I | 108 : HrEReig 8
‘L BB/ 5BEHFE135 110 ¢ th %
N I AEF 102-1 ' ”
| sl R T 112 0 z33 B/ Lk
| 106-1 y Y ke
| wma2 || meM 114 @ g8
L1 106-2 106-M o
' 116-1 * 120 : Bk
| —— 112 -
! C 130 © B REAH 3
| |- - .
! v 135 TRFE
I PP BeRie i1t . i se ug
IR A Jog L 140 @413
' ] ! . 5 2
R prde | i T RES
| 9% ) A soX NS
: _]__Q i m 150 . E,XQ/EJ g
. L
' EhEEE | R E ;
Pos | 150 RS 102:3
b o ! e et e —
AR 10222
L
L}
s
A2 F 102-N

Petitioner Mercedes Ex-1009, 0100



“ (19T #REFEMER

IF_? (A2)FPRAZT A ADAEGRE  TW 201022923 Al
J ey (“3)AB B : FHERE 99(2010) £ 06 B 16 B
(21)% 3% F35 © 098136920 (22)%3% 8 +HERE 98(2009) £ 10 A 30 A
(5D)nt. CI. : GO6F1/26  (2006.01)
(30)& %A © 2008/10/31 E 12/263,421
(TH®FA - B4 H 3 (£E) INTEL CORPORATION — (US)
£H

(T2 B A ¥LM P38 % X FINKELSTEIN, LEV (IL) ; #3234 ROTEM, EFRAIM
(IL) ; &1 % 3%I%4%& COHEN, AVIAD (IL) ; %8 /& RONEN, RONNY (IL) ;
BE %% RAJWAN, DORON (IL)

(THRITA T FBEE 5 RS

PHEEMEE A FPHEARBEH30E BHAHK: T  #3BE

(5N 45745
FWn%RIIZEMZENEEIMN
POWER MANAGEMENT FOR MULTIPLE PROCESSOR CORES
CYEE S

AXHHARANSREAEBCZENEHERMAMZ I EREE - N—FWpB ¥ THIK
(Bl KN —FER -t A —RF BT REE—REZTZENHRL - N FH— T b
¥ TENBEEINEEZEE IHEIN—REBHARBHEANFEOMHHE - AXFBEL
KAt 0 EAAFRER -

Petitioner Mercedes Ex-1009, 0101



201022923

N~ BHARA
[ 2% 88 A7 /B = 3% 4k 48 3% 1
25 BH AR 3%,
AEA—RGAMETERAR - PALER > KEHA
Z—FREGAMARSREZSHCZIENEE -
[ e A7 3% #k7 1
EAT X
MEMBESL (IC) HAERmwES e by
KBS EE A AR L - Afm > KE;
B YW o £ E—MBICH K Loy T3 E 2 3o o
Shy AT B IE R AL R S W
B BARETR GO N o RBEMBEICER - A4
Mo BB ELTRAEEGRM A LERAHELEE 2
ERAMER/ZBER - flho > THXETE ETHERBE
EN A §THRAXEELETELBBES I
BRIV ENAMNTRRB TR EER > U fldo > £ —
HEHHNTEBFELES) - AARATHEXELE T A HIC
AHERESEHI AL SBER  FTERBATARE
A E %X FA
HTHRANZHAEAAVBEL TR > Ed -5
BTRAMNASHEEREK (DVS). fliw > $BEBME
—EEFENEE  FERATRBETRIALAMLE 24
B WE S AR E (F—RERBEAGTH—ME) K >
AZHBOREERF T BHOBARLERAMNE B

ot
&
N

%

Petitioner Mercedes Ex-1009, 0102



201022923

ARRATHAAHNBOEEERZBAKL  EMNEAETR
B - BB LTHEAFNABEG R (AT#EADVS
HEBRY /) - Am BHNEHARBRR - SHA
REBHBRTREARAGME - Fldo > b b UAxH
R RBKERMERLME RSB RERIAE > DVSEH
ZRAEERBEELTREAR DN BHEHRCZE
By e
Cs588prP9 251
BFRBME
RBEABFRAZ TG GERRE - #REKE Ha
S EASMRAEREBH—ERES  E—@EBEHNPE
AUHZE S AREEHSTFZ—EAREBCRBEES
UE—BEHNZEBES > ARERNT IR MERAEH
BESHERAEEBSTLEY ~BREISH S —BEMSE
BHRERBSR  RAEE) - BAREZBCRANEAGRER
E RRARZESBRAEZBCFIHEMRIEZESZCT
B — B A ERN—BEME -
REABRAZ S —FTHb hEeRE—HEE Ha
S RASBREEZEBRCH—RBARER S FEBEHFE
AUHZESAAESHSRETN URA-HBEHNFTE
BHEE > AUANRTHEEMHHZESIRE I FETFX
EZBEHPFERFNE—BEERE ZESREANFET
Z—HREREHNF RO —BREEHKE  ZEEHRBE LML
W —BEHFAESIREEMARESL URAHENZKE

Petitioner Mercedes Ex-1009, 0103



201022923

tRENFETZEBEATFRGSEARI T —K 518
MR e
RBERAFAZX Tt hERE -5k b
TSR HNEIREEERNTHRAMS KL S ERE
BRBOFXES—EREZZCH —BEESHM  HiZE
—EREZSHECHRUAENGERE  RRHAZTHZE S E
IR CFXIHEMREZEBROTH T —EBHRCAEES T
MR EE S RRANTHREMEHBERYZE S
BREZBSCREEIN-—REBEHITFRHIART—BEE
BE - R$BEHFaFP2—HETHFasHE L L
e — BT R SV EM ARG — B TR
BHRRNZ—REBMEI PR FZEBEHN TR — K%
18 & 1 o
REALAZB-FHG GARRE 424 £6
T RASAREZH Y —BRAES —XS5EBEHT
B ALHZESEREBBCRBESN —BERAR
B AREBE-REBEN TR LESIHEEAEEH
SRB/EN AR —BEAFEBES > AR HITRF
ZERATIHRAGE X SIBREZERCFTZEL—MAE
B —BAREEEHR NBES-—EBAEZSH KA
FBERE MUBRHARKESESLSBAREEZEHM S P EA
HEBRCTHTR—EARCHEGEEN—BEME S AAA
MTHABMSHBERAZESBERESHRORBKESN
M—RE5EEATFEHAAET—RBEERE  Z—RSBEETH

7?*\'2?&'\‘-
Apa)

Petitioner Mercedes Ex-1009, 0104



201022923

FEYz—HEEATFaE LAY — AR TH S D
REMANAY —ERETHAE URAHENZ —RFEE
hraPzEBEHFEe)—REEMRSH -
BXHERA

LEBHMBARBEF@RA - ABLEBRXT £F5 RSB
LAy (—H#@) AR THLELEERBHERERY
rAaB X c £ARBEBEXPERAME SRS R HAM
R —B—hah R -

F1-6RTES TEL 242 B %l RE » L TH
ERARERAITAMEN SHET S -

B2mAB @ IRE - TR sl B &

FI3MSE O TRFE-LETRAGRER -
[ ¢ 26 %5 =X 1
B A2 K 26 5] X 3F fa 3 B

EBRTAGH@AAT  ATREHAFAYRET
ARt S AR  c KA AEAXISHETEMATE
FRAABEB R @G HBEATER HEXEBFERAT > AT
FHEMABAZBEELTHRY > CAAROGF X BF
AR EHIERTRF @R - s KEAZIFTHRMY
SHBBTHARASEIERAPT  HoHBFIRIR
(TR ~a&is—XFZBEXTHERTHEHRS ("&
B )X LRy~ asEE  HHARENSZ
B H TEBE 2SR GERE BRBERAETH -

13 éﬂ_ O~ o

——

P

6 Petitioner Mercedes Ex-1009, 0105



201022923

AXTHHEY -~ LTRHTREANSZREZ Y
ABRENEE - w EXAE > HBDVSTR &R D Mk
HARBRTHMANBCEEERZBAKR  CMNLHE
BRI -A-—BERESFT TH-REBEREZZ S (H
WwiE—EEHBCREZET) A (Mo mAdL)
A —&ZEE RN Pl EEARMIBRES (4
R —REBHCRAZEBHBE) WRLEZE—-RBEAHT
wE - F#S ARASBEATEMNRNT  EATHE

[

© BRE - TR ERERZIERZIT  *HAERRAHEH
FEZE S TH-—LERHBEANECE -RSBER
AR (BB —RZBREZSHBOH) WELE L4 T >
Bt FERI-TRAMAAGRET %% -
FABWHR  FIBKREAZAS —EET G > &5 —
BEEZ %100 F3B - 241007 45 — K 2 A A2 R
102-12102-N (M@ F A THMELE102, K
° RH102, RIEH) - REBI02THE B —EEE X2 E A

104RBH - ZEEREST OIS EAMH > ARBEA E4
AREBI2-IRWEA P oy — T4 - FAEH > 518 8
REBZI02-2Z102-NFT @35+ REH102-1Mm %oy 48
F) 2 48 41 8 LA
A—BE®RGT  RERZI02-1TEE—R S BEEEL

s 106-12106-M (A bk T HEAZ 106, % T4 0106
RAEH) —EAHRREERIOSER/X—E% G B110 - T
REBHCIOERNE—EHBEL(IC)K A E- b4

Petitioner Mercedes Ex-1009, 0106



201022923

A TAE RS ELINR/REAGRREER (3
Jo B EEI08E )  BAH R AL EN (M BAHR
EEEMEIN) -BHA/RTREEZEHNS (Fs4 %67
PRl ey AR ) AR TH -

- BERG P THAK G SI0R £ R E F102-1
B/HXd 11069 5B T2 @M - sbsh - REF102-]
TaiE—EAUA LB EE110- LB R EHBEB10TER
Bk A AEBHAERTR102-1 3 K536 £ 1B T
Z B MRS -

BEREIEEIOSTRAGAESI02- 19— Z BT
o Hel06EE  ERGEM (Fl &L )-
R RW BRRTERI08T A bR —ERER
1M4b e EH » AHRERI02Z THZBRHBFR (L&
1068 B EER ) - o F 1B T A~ LRBI4ATE S
RI04mMmARERIEM - £—BEEESL T - BRI
BRI (TALEM) ThHTHERZER (MLC) X
A iE g (LLC) % - Bk - 2 MEHC106% T &
@M% (L) REREER (116-1) (HAX T — &Kk
L1 BB a116kiE#H) A LR iel 3%
b %20 (L2) 5% - st REZI2- 145 BAHTE
BEpReERI108@ A BBERAY (wBEARHHN2) &/
HEEEEHBSRIZEHN FRERRAENRTIEAEI0E

%100 F 35 — B ER120 (Bl AR (DC) TR
ZXAK (AC) BR) UH A 4100 — R FBAHRME

8 Petitioner Mercedes Ex-1009, 0107



201022923

Heok—EHRH T TRIOTEFE—RSBEELEm - T
ZB—EERAGE (VR) 130mBFETR1208 % 41002
U o s RAFIBETHR —BERI208 — 18
TRAGZHSI130 EFTEARIYERR/XNERAH
Boblo ZERESICTEAHEY (—2%@E@) TR
e BR/ER (—RBME) ER- B4y TH (— @)
ERAHEIOMZEEE—BERTEIZS (HloHmAY
HMOI06RBEAE) RABZEZSBMERTFE135 (Hl4
EEEANFETHAANBECRXBOHERBEENIX) -

A BRAREIBBETRIOETR AL B130& 7 4 4
B ERTHETRIZONERAGH ZI1308L52 44
10089 4o 7Ttk P o fldo » TH A KA ) VR 1305 4
#ERI20OR/HKEEE102F -

WwHIBYAH= REZBINRTELE—BAEHLEE
EE40 UEHHAEE1022 a4 (Flomo106) 898
AR BESIAOTERANLEMBEY - X EEREE
B ORMEHRBEBI40ZBEAMOEN  HofH 4 4100
ZSEAHBRNGETR > N bprmle) c wBAF > T

BB 14088 Z VR 130R /R 4 410089 Eb w4 (4o
s 1064 ) o flde > THBE R 14058 B RBURE N (Bl
MR—HZEMARERABAE ) RIER — RS ERHS
1509k & (AP THARRSE150:%EABAA44100( XA
RAXTFTAAENEAETE 24 ot a4
SEEBE XA EOAERL) AN Foin w106 -

Petitioner Mercedes Ex-1009, 0108



201022923

ZHEIMAKII2EE > 2K URANBE - HEHEF
BHEER -THAHM BOMBREIHEEF2HE) &/
ZRAN—RFBEHNELBERI4SZE RN (HoTH N
24100z AL EHERE  HodhRE - BIER
2 ZUTR - BEKRE (B EEHY) - EhH
(LB REB—Kfey) $F 69 F0 ) BH F 140
T VR 130 ~ TRI20R K 4 41002 18 5] w4 (3 4o 4%
w1068 ) S R A—EETHRMA T > T FEF AR
RAGSE  UEARMENEHENNRE - 6l BHES
140°T 3% KA 1064 E HiE9A % ~ EAHHE - B RME
U140 ~ 14581507 A 45 4 R E R102-12 /8 > 27
A EHI00F 2 /R R E T - pldo > THIRE

# 5140 RN VR 1302 F - RERI20Z ¢ - ABB/EE
G104 £—X 5B (RERAAH) RERI02Z A
% -

BERBME —BEAEAEENASK L AL & — 18
BBu o RP BB E NG —ELE B B RS B
FETHRGEARIZEGL)  REHREHHRH - &
FAESERESHREZI wHERE T A HLHBRR -
e o ZAEAE S T #) — B AR R20% 0 BT A AR
ERBFEH (3+0.8) /47 R95% -

f£—EERFAT > ToTXRAZHFTEARTET K
Z Rk (B PSS RHUYDVSZ Ak > MSpd ey A KRR
¥ 2 RGR )

0 Petitioner Mercedes Ex-1009, 0109



201022923

S =3B (Bl LA OB CELTHGHEN)

S, =14 x (Bl 4o o H — B & H 8 )

24 F28  ARE—BEHMH LTS RYE LEDVS
ZAHEER ENLHESF T FRENRAERTIR
P-—HEARBRIN—REZSTH T AAFHER A
ZHm (AAFMHEDVSHEROBS ) HamE (fli
AFRAERBERAGSHEHEBIPMGH ) R/XME
HHER (Hlod A LAREAEE - RESHNEBE
B T HEHALRTEBENTRR/ZBE > LGy
EHAG TRERRMEES) -

2 EMBMR - Lm R LDVS M & M4 T DR
Si/Sa~1RIBH - T H L F E2B A HEMELC
BHBZHpME o FEE E—RFTHRAT > HNEY
SR DVST RSB PEMBAEBRAE R M - 42—
BENRG P > TEBEMLWEDVSER/ZGAERALE—EER
BL WwHAEAIXT  HlodE E3E > mPEHHE -

- THRF > TEARMBOHDHERTEER —
REZMDVSR/KRGH - Bl4o > THLERKBEALELE %
RRBEZCHRERY - AKdm o FITHLERHERAALR
AVNZRBOHRERF -

BBl TH RSB ERKHERARESY 18
Bk RERENH—BF R0 —FHEAZHALZE -
g T THASLEEI2BR6-TEARE S EL

! Petitioner Mercedes Ex-1009, 0110



201022923

#RMAT S F FI3B R E Y — RS EERME -
BHRREAEIZE > TH—EBE302H AL —
BOoREETHHRME/TE (R/ZSD)RCEFRKFZEFR
M (ZoHBRIRBZHFHEE) - flio > &HHF1407
BURANBAEZ G106 KRR B15089 F3M » A& 0 it
THBAGEHENHRRRAR  HloBBESH KR B 15035

B EHEEHL4S -

TH—BHE34H T LE—BERESFPHEIHCAH
gyt sy (BEIRR NEBEEAEARYN > Pllod A B
150 el 38 > —EBHERBEETF) Bl KRR > &
BRIMTEELABCI06ZFERELS&KITHT (Hio
HEEEI4S RABIS0OR/HZ w1068 FARe) R
$) 7 AR Bk A% 106 B 1E By 3 A 47 ey o T A — 18 3% 130645 4%
Y3028 /23042 FMERAN (AR SHEEH  HotF
FOoOB A E o QG HDVSH TR RERFE
) RATHRRBRH (fle BNTRFATRAR R —E#
BMoWEERS  UGEHLERARXATFHRAE) R
EEFATEA/MEEHRAREEZLE—BALIBCREZTH
EhHHTH —EHEAE308E A AERMRG R KE AL —
5B 1060 —EEAEHHE (Ho— R 1068
BETRAE/RAEFRE ) o BEE140T 4 EDVS -
AR RAL M —Ems REHAEEI028 T
HA o dbsh 0 E—EE S F o FRAE308 & H o DVSHFE AR
o RELMBIEARSE (PRE) B8 oHidd

g Petitioner Mercedes Ex-1009, 0111



201022923

AP — B mBRAT RIS RE > RA LR — 4
Ei: Rl

E—BEHA T > TEK (RAN—RBHRBEEHL)
FHFE300Z %A flio 0 HHRAF30824% 0 TEZHEE
e (RRAFwd—BAHFRBEZI AR — KRB L
Z %) EME BRI £ LTS F > FIE300T 1
F-BREIZAHHULIBRAEA TN S AR SRR
HERREXF » BRBEZREEE -

K  HPRAEASZBEENFEROREERR > The
HRBINENEERBR - bl FELAAKI0OF B LS
BEERIONSEE S F & THEE L4 HE5 6 48
EAFEHZRANREBHAOHBRERSG > RBEENF
B oRBBERM EAREZETRERKETDAAE > 24
THREF—BEARNHCEN/ECETRAE  LAFG ok —
BMBEMHR (GFX) FEH T e R P4HH P £ e9GFXx
RRRAARERAORESZCES - Kd > FTHNLE
Z5ZBMEA TR REORTEANRTHAE-—EEN T
&6 K AR -

— L B A HAEARE NI TE SN E TR EGLR TN EIE
e RARABFTEEABATHME - Bk £—ub
By THRAAFTHHAENLBEATEHZEETR
E:()) skdratiene—#5ARFc@H A
# (wENAOREESES) BT RS (5 ETH
RREBZCHMAELITN)(2) AFHAATRHBEARE

3 Petitioner Mercedes Ex-1009, 0112



201022923

MAEBRE S (3) PRAFRELEALAHHEN - £ — 18
X P THAARGENFRMENENEESZTART
ERENH

A-RE®RHT TRE-—EENRERTERLER
HA/RHMEEHIZE (HIERR/RBEAY ) THa
EHo TFTAISBRAZEANEERERBTANEENE
N &

9

E,. = oE, +(TDP, - P)At, (1),

EPTDP. A A5 Bnkt ey #%3+EA (TDP) AR
B P ALERA YR TR LGN EN > Mak TRk
By o Blho o ERa=099RHBUAFRORE K/ 0 Wik
Fla=09kh#HRENHFSHRER D  E 2R THREAEE
"B HEBALRKRNIMOEET o RIBRARN A5 B R
RERDMZERMREWY - FI4key » A—LFRHF - T
B EREERARZARERERRHTDPHE -

EHEEFERAAETNF —BHEEEI B AL BRI
TDPH LB L2 AL EWE NI ZE L > AR

E(f) = ]a'—*(TDP(x) — P(x))dx.

Bk 2% (i $140) THTDPRH 2 3 X £ £
£2BEHFEE  XR/ABTDPRHIXEALMICHE L -
RAEFF Ao RH > TEA LT THFSZHERAE -
AR BRFHANAFEATHEAEA TOLFREIXRALSR
ERHPGENTHEEHOLFAE - sbsh - THIF LM

4 Petitioner Mercedes Ex-1009, 0113



201022923

RERKIOREREED (dakT) R/RTDPR 4| o 3%
AR £ —E T P o LAEAESR T F R E L TDPE
B (Al BRAEARERE/MEY) B - &
— TR T ThF - EREE AT bl k
HEN—EFTRH > In BRFRE T - b EEH EF R
Bule)—EBERGEARARLBAESBEERERES
T
A—EEESFT > TREZZHSHAE (HlodBHER
T40OR T2 ) - N EBEN F @i HME R b ()R AT
M- BEEHNIRE BN TRERAI E 0N ST )
RE - £—BEEMAT HERAE—EIFRR DB — 1B
CEWR B —BIE,.E, Bk s B aE RS (PLEE 2
Vo RAHHLENTFENRABBRE MPARAK
$%%°ﬁﬁ%@%ﬁﬁﬁ$%%iﬂ’ﬁ%%ﬁ@%ﬁﬁ
BRI P - B ERTAZEH L LT RBEE—
— b BREFREHENES AP HRETIKRE
f'(E)=FE<E,,
[(©=F
f(E)=R.E2E,,
RFE—BERG RFIAB T THE —BEZEH S I HM®
Ble BERHEHFBZTH —BAHRLEATFENERAATE
(ALAPKEZ M i Py H)-
ERAERS - ABRRFEMBIZERNE > @ EHE
RARREHN @M THEHRHABRELETH T

> Petitioner Mercedes Ex-1009, 0114



201022923

BEMwm>HeERE (RERZXARTH) Mk -
Bliw > THUEREARKEm G EWZ L ARM R — A
WA UEREBIHENTAET A TRIHNAEINSG - 4tH1E
B EHRR  E—EBEITE4THEEERRE > 24
HEHHEENEA —BERLOE - A—HELF > EAHF
& iV 5% 43 b TR B 3
EY =W _E* (2)

AX®EBEAY  BZRMNTHH - EIEH PFaiMEAL
R CHWENHHD RAUARBRRBH (B
WE >E,,)> EERAFEALT  HHLEALFEY " RER
BE > WE-E, THRELEMNBOTA ToMRELHEE
LR

BRME UREZFTRTRLBRE N P+ @isy) 7 E
WE  AREACESTHRL  H#HELEETHFaigERLER
PHRETE A !

u, =min f'(E,") (3)

ELoAamMANMe LB LEERE TRELBESD
FREGBERRE - HEE LWERTAHA LR B4 —
WERA YT  TEURAMEFZRMES S - L RER
BAGY—EE®G BB PTFEANEEAT AT —
BAREE X -

FEABMIN BSESE T —EFES5002 —FHA R
B T EH-—BEREASHIAECKERA —REERE
BWEHNFRRMA - A—ETHEHT > THREH F 148

16 petitioner Mercedes Ex-1009, 0115



201022923

6-TE w5 MAHRPITEEL ESBAMESYS — X%
18 # A -
FEABI-SEH 0 TH—EBFEAES02H F & 18 FR 4] Ef ¢4
REHEARYE (PEBEB40EBLEXZ (1) XML )-
— BB ZTEBENFRE HREEREAK
(o B8 B 140 F Exz (2) XM A ). T —E#HAA
506 X &MBENF R EHBSERME (hBHE X140
wHEExX2 (3) XM ) T —BHAES08H T 0 i B4
(o BER140Mm A ) o RHZBEETAFERHAE
AT EHSATHRRME -
f—EFRA T TEF (RAN—FBHEER L)
FAFE3002 354 0 o 0 HIEMAE3082 % » TERILE
W (AL od —EAFRBE AN —KRFRBE
z %) EHMEIEIHFAME302 -
E—EERA T TEE (XAD—HBHPEEAHR L)
© ERHES00Z A 0 pldo 0 PHFREMESOBZIL  TERLER
W (RAAM S —EGEESMAIN KRB E
Z1%) ENHBHERAES E—EE®RE T THEE F2-3
BlAAmi ey TR FA-SEES Bl THLF F2-38 /7
LR ERANSBAEATFORES L - Rk T
HLEERISERARENBRBTEANRE -—BEHNFERE
XL
FOB A TREABTAZ T —BEHL A 4600
ZHRE  EHAKOOToE—RSE I RAESR

7 Petitioner Mercedes Ex-1009, 0116



201022923

(CPU) % &3 5602-18]602-P (AR TU T —EEE S
602 &K "HMBEFE L6022, RIEMHE) - 256027 i% 18 —
Bt (REMRPE) 604R BN - RIFBO602T &4 — &
AARESRS @WBRES (REALA - BITHKABO03ILE
MEH) - RELBEYRES (AEFHHLSEER
(RISC) RE BZE KM MBS EEHM (CISC)) - sboh > RIE
HZ602TAAE—MBARXSEHZ KT -BF FHOKRIH
REBOL2TAMEGHBER (IC) & L ¥ LS REHA
MRIEBSHC R4S THEA S ORI HRERIEZ602
FHRAHMBOARAHBYIRER - A —BAFTEHBF R
HE2TH— RS BERESTAAEIBZ R E1024
Bl Aafiey o £ — L FopF  REBO2FSH—RF AR
HETARFIBZ—RFBEZH 106 &8 %140 A B
150R R EHEEH145 - Bl tkoy > T A #6008 — R % 18
AHRBATEA RSB EZEME - o —BERA

B (FwFB1IH VR 130%) THEBHE Z1402 F G A H
HELFZEZ —REBALHZER -

2R 86067 I $1 F 1% 6048 M o & B W6067T ¢4 —

BEM R RBIESN TR (GMCH) 608 - GMCH 6087 &
HHER-ERBO2BMY — B EBIEHR610- 2B
612G EH AR BRE R0 A A AER 2 4600
THEMELE BEAATHORLSFI - EAEHY BT
BBl P LEBO2T AR —REBERELLEFR (KL
BORE FoBEARITEM(RAM) & £RAM(DRAM )~

8 Petitioner Mercedes Ex-1009, 0117



201022923

Fl % DRAM ( SDRAM ) ~ # £ RAM ( SRAM) & i 4 %5 &
MBEEEEEE FITH R EoEREHERTOEE -
BRI RETE BT RWMO0ARAN ¥ 5CPUR/K S 2 4
EALY

GMCH 608+ 7F &35 f1 — fE B % Ao ik £ 61638 3 ¢4 — 18
BHN@OL4 NAERAY —BAER_RG T BHEN@6147T
ZiB— Ak BEHE (AGP) R ML B M mik 616 - »
AR —BERGF > —BEFE (L PEHEFE -
BRsgg® (CRI - BREBRES) TL B — @M%
HBLBSRAABRBN BOl4E M AN ERBR BB ELE S

VREIRBR AL CKRBREFY—EEGEE T2 H B2
A TR EBRER BT EA B ERBESGBETRKE -
BT R EMAANBITARARAGBA TSR IANEL AR
TELBRZAN THREBBLMHIEHNEE -

—BIEFH F A/ @618 £ % GMCH 6085 — 18 3 A/
B P4 (ICH) 620 R &3 - ICH 620 T R4t 1 %
#.600i@ 3t — @ N BI/O% F - ICH 6207 5 i — 18 i % 45
BB (REHS) 624 FooBEAMHEE (PC) H# 5

BRAEFERYE (USB) #HH BRA BN B LS
REMNBEE  RA—FEMAIO622:E M - &3 £624T 42
AR EBAASELEEZI MY —BEHBE - THAEL
B e o Flikey > $EERSETHICH 620 » 4
B BEERESRENSE LS ARABEAZLHETH
Bl F > RICHO20 B MY L MBERBTARELRGHKR T

? Petitioner Mercedes Ex-1009, 0118



201022923

FE% (IDE) KA EM A %N @ (SCSI) K s
USBi& ~ 428 - B R ~ 5% - 7% - HFRBHHK - K
i (eEEBGENE (DVD)) RELKE -
BEAB2TH — MBI MELEER — XS EHRES
#o28m — X S MEMEBN@E E630 (A ARTRHABO034E
W) WM BB ETHEBBAMAIO22RAMN - Fl ke > £
ABERz —ERAT > FHEAN (@B N 8K EO30
%) THGMCH 608@ 3 - bz 4 TH KR ¥ H6024
GMCH 6084 4 * R R E—ME &R - s NAREAZL
HEHRE T > THBEMmE E61664 £GCGMCH 608 F -
ot 0 EE A 4600 AR EMR/RIFKREMLTE
B(RBAER) ple FREEZEBRTELE —XRFET
5588 : &3 wE#® (ROM) - THREROM (PROM) ~ 7T
# 2 PROM ( EPROM )~ & £ X, EPROM ( EEPROM ) - # A
B ®y % (4w 628) - k&t - £ ROM (CD-ROM) - # 1 % %
gk (DVD) > PR @  #AFXTHAFETEH
(4o BFHE4LS) HELANYIEREER B THRER -
A—EERBT > TU— BN (PP) BRRRHLZ L
6002 Lt o Bl TUEZEBHBNBRERES -~ LR
BAE/ RGN/ EETE
PIBRBABSHZ K%  @F7U—FHBHE (PP)
MEREHG—BEELAH#T00 BHRR > FTE T H X
(PEBHBNBREZRES  CEBERA/BBEEEY
— B A% Thi47002—REBAHERHBITEE E1-6

*® betitioner Mercedes Ex-1009, 0119



201022923

BATmEeFE o —EERAHFE (EwwF1H VR
130%) THRAGHRBELEFTRZ RS BEAHZER -

R BT PG TE > AAT00TaEHEBRES

EYRA®ME > RIEBT028704 HAEBFHBTH -
HT02RTOAT L it — AR B EIEH B 'M:(MCH)

70641708 > A B AE M BB TIORTI2Z B - 2 BETIOR
IRTI2TREF 5 EH > HwbH LB L RBOI2/FH
WegAR e - Fliiey r RIEBTO2HT4T L IBZ— %%
A 106~ B K140~ KRB B150R/KEH &4 8145

BT P RITETO2HT04T B 4% F 68 2 3

EAO612F a6y /R 3 86022 — o K 32 % 70252704 4 5]

HZB/A PPN B ERTIONTISH —MBRHL (PP) /&
TIAR X EHN - Fldee > RIEET02R 7044 T i i 18 % &4
FAEHIN B EHT26 -~ 728 ~ T30R 73269 PIPH &@ 722 &
T24R BB R MT208 B EH - SR AT720T 256 — 8 &%
FEBM N @T36R A —BEEAABRBETRTIITHREH > 4
Yo #| A — EPtPA & & %737 -

AEL—EBEREF > THREBTOZRTAR/R 4 %
TOOEy Htb At » BB —BEEAIETIOR BN IR -
RBATE A F1-6Bmmlie)y— RS BEEME- KM\ REWH
ZHEERGATHANETBZ AR TR BEE TR A
BRTI00F XK B o pbsh o KB — T3 514 T K H RN
HEETR BEIEAINETBETHETHEEF -

B A @720 T A B — PP & E 54741 R $1 [ A $E740

! Petitioner Mercedes Ex-1009, 0120



201022923

W - BAMTAOTEARABRY —REMEE Mo E

MG RTA2HUORL BT43 - FBERBETIL ) BIRAHS
BETNTHRE Wi B/ RT745 - BME F746 (Hoo HHE
o EB N HEERARTAETHEBO0IE M ABANE
E)ERIV/OLEER/AEHMMARETEF A LETR
WMo BHEERERTTRTHATEREZTO2R/KT04%
BAT 2 X HT49 -

HARBERZSHETRO T 0 N RAENEE Bl
22 Z1-TRE THEEARYE (wBREBK ) KH -
Bt rzasd EATAETHEAASRRER flve
HAEAEBAEARAURI T UABANLmHB L2 R
S (RBRBREA) HARASTEAARRNEH THREH - i
BRI THEHEBTOE S 4P A TR AR ERE

o bt THLEERTELBEABIBREAAELAS
ﬁTﬁ’E+’W%éuﬁﬂﬁimﬁ%%%ﬁﬁﬁmﬁ
(o BERH HBHRIEBER) MR T HER
mERAKR—EEREN (LARSE) XL —EFRE
B (B P -

EEARATZHN T —Fx%sl, K" —E@FHEH
24T BEHEMALRETRAALAG —BHRIORE &
HEABUGRATLEABTAZE Y — AT T - ik

FAALAT  $RERZ TE-—FRp P, X" £—1@
By ERNERFTLLESBEGTEY - B F o »
RAETHPFEHMEAT > THA "o, 82 TRE ¥

2 Petitioner Mercedes Ex-1009, 0121



201022923

FIBRATAR N ARFAZ—LERHF TER | TH
AL -—RESAMAHAELBAEE R ERTR LA LE
Tl TEHR-—RESEAHAABATRLERTA
EE-Am TREE  THAE _REZBEA/HTAHAREER
SRR > T IEREE -

b AR EAZFT R ECUBRINERBFIUR/
RTFEWMATAHAZIFTARGE » B AFRZIEHT
FXAWEZIHFEHERRATAHZIRS - RZ  bFHEZH
BAITHGEATRMAFARZIFHAHAB A MFAL -
[ = =X /& 5 3288 1

PG TELAGZIERPIOTAR ATERARE
BAXFAmENY S HETIYG -

F2BE TR L ERAGOE L -

FIBS&TIRE - LTROGHEZR

FaB @~ RkE - L FTHEAGE X -

FoB M TRE-—EERAGIEZE -

0B T ERA Gz ERAGTRB  ATERARE
RAX T WA S ET RS -

FTRSE TELA Gz E RO TRE ETERRE
AP Al ey T -

[ =B THFIRIRA]
100 ~ 600 ~ 700... % %, 104 ~ 112... 238 84/ 3k
102602~ 602-1~602-P~702 ~  106... 4%
704... % 3 % 108 ~ 116.. HrE 2z 1 4%

> petitioner Mercedes Ex-1009, 0122



201022923

110..

120...
130...
135...
140...
145...

150..

300

Jad B
114 ~ 612~ 710 ~ 7122015 8%

TR
ERAH R
TR @
BB

BEES

R B
~ 500... %4 &

302~308 ~ 502~508...4:1F

603..

604..

606

608..

& B 49 3%
ARk
~ 7208k @

BRIy T e

(GMCH)

610.. 2 ERIEHR B
614 B &
616... B 7 fuif B

618.

AEH TART B

620.. 3 N\ /# 3= 4 P e

(ICH)
622 ~ 740 ~ 744.. . ik
624.. B8 B/AEH B
626.. %M EE
628..5% h Be )i
630.. BN\ m K &
706 ~ 708.. R EBEEH B T e
(MCH)
714~ 722 ~ 724..86%1 8 (PtP)
&
716~718~726~728~730~732 ~
737 ~ 741..PtPA @ E 3%
T34, . BB B
736..BHAEB AN B
TA2.. A B B
743..1/0% &
TAS.. 8282/ F &
746.. ;MK B
TAS. . E M FHEE
749...42 X #5

4 Petitioner Mercedes Ex-1009, 0123



201022923 ’
BERAIARAE
(RRAETEKX - A F 7282y XLRAIFIAE)
MEFRR D 98(347>0
MAEHFB D gpoe. g0 MIPC 4 -

— B LS (PRI (7%F2ﬁ

AN REEHROCZE NS IERIN
POWER MANAGEMENT FOR MULTIPLE PROCESSOR CORES

006.01)

= PEARR

O AXWEPRANS AT SR 2 ENF TR AMI T A g
EoR—FNAT > TAN (Hloftn—RE— o i#) # A
—REBBMREE-—REZFTXEH L - NF—Fwhpl P TH
REREEANRKREZEE OB ETIR—REZGRRBTHLEN S

K o AXNBERBCETHRG > EmAEEEH o

© = AXBEURE:

Methods and apparatus relating to power management for multiple
processor cores are described. In one embodiment, one or more
techniques may be utilized locally (e.g., on a per core basis) to manage
power consumption in a processor. In another embodiment, power may
be distributed among different power planes of a processor based on

energy-based considerations. Other embodiments are also disclosed and
claimed.
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Electronic Acknowledgement Receipt

EFS ID: 31614107
Application Number: 15138505
International Application Number:
Confirmation Number: 3621

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Customer Number:

47795

Filer:

Mark J. Rozman/David Hopper

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number: [TL.2492C2US (P38407C2)
Receipt Date: 26-JAN-2018
Filing Date: 26-APR-2016

Time Stamp:

11:12:11

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1035292
1 Information Disclosure Statement (IDS) TL2492C2US_TW-D3_IDS.pdf o 4
Form (SB08)
c9d46c52bach8eaSdedeb7b3320032f8224|
76665

Warnings:
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Information:

2639944

2 Foreign Reference FR_1.pdf no 31

7830ad64ef0afb27953635c29a2e1f804433
3954

Warnings:

Information:

3771358

3 Foreign Reference FR_2.pdf no 40

7f2bcObcceedc89af5c3f5f280d05fca91702
Oe

Warnings:

Information:

567401

Other Reference-Patent/App/Search

_ 7
documents TW-OA.pdf no

b088cac239b39f6ad53ddbb09662cd683f2
c28d8

Warnings:

Information:

Total Files Size (in bytes): 8013995

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Avinash N. Ananthakrishnan, etal. § Group Art Unit: 2184
§
Serial No.:  15/138,505 §
§ Examiner: Raymond Ngan Phan
Filed: April 26, 2016 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US
Control Memory Bandwidth In A § (P38407C2)
Processor (As Amended)

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO OFFICE ACTION MAILED OCTOBER §, 2017

Sir:
In response to the Office Action mailed October 5, 2017, please amend the above-

referenced patent application as follows:
Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.
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Amendments to the Specification:

Please replace the title with the following amended title:

Enabling A Non-Core Domain To Control Memory Bandwidth In A Processor
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REMARKS/ARGUMENTS

Applicant gratefully acknowledges the indication that claims 22-31 and 39-41 are
allowed.

The title has been amended, and thus it is respectfully submitted that the objection to the
title is overcome.

Provided herewith is an e-Terminal Disclaimer and thus it is respectfully submitted that
the obviousness-type double patenting rejection is overcome as to claim 32. As such, it is
respectfully submitted that all claims are now in condition for allowance.

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 20-1504.

Respectfully submitted,

Date: January 4, 2018 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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47795

Filer:

Mark J. Rozman/Stephanie Petreas

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number: [TL.2492C2US (P38407C2)
Receipt Date: 04-JAN-2018
Filing Date: 26-APR-2016
Time Stamp: 13:05:12

Application Type:
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File Listing:
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Number Message Digest | Part/.zip| (ifappl.)
77199
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Information:

Total Files Size (in bytes): 77199

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 15138505

Filing Date 26-Apr-2016

First Named Inventor Avinash Ananthakrishnan
Attorney Docket Number ITL.2492C2US (P38407C2)

Title of Invention

Enabling A Non-Core Domain To Control Memory Bandwidth

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Intel Corporation 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9354692

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made 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
the like 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 jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 42117

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Mark J. Rozman/

Name Mark J. Rozman

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

15138505

Filing Date:

26-Apr-2016

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Filer:

Mark J. Rozman/Stephanie Petreas

Attorney Docket Number:

ITL.2492C2US (P38407C2)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15138505
Filing Date: 26-Apr-2016

Applicant/Patent under Reexamination: Ananthakrishnan

Electronic Terminal Disclaimer filed on  January 4, 2018

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFSID: 31395444
Application Number: 15138505
International Application Number:
Confirmation Number: 3621
Title of Invention: Enabling A Non-Core Domain To Control Memory Bandwidth
First Named Inventor/Applicant Name: Avinash N. Ananthakrishnan
Customer Number: 47795
Filer: Mark J. Rozman/Stephanie Petreas
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: [TL.2492C2US (P38407C2)
Receipt Date: 04-JAN-2018
Filing Date: 26-APR-2016
Time Stamp: 13:06:36
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $160
RAM confirmation Number 010418INTEFSW00013060201504
Deposit Account 201504
Authorized User Stephanie Petreas

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

37 CFR 1.19 (Document supply fees)

37 CFR 1.271 (Miscellaneous fees and charges) Petiti M | Ex-1009._0149
v = 7




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33365
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
75d246d5cf7d33e8ed7be16960ad22d64c1
1c1c8
Warnings:
Information:
30888
2 Fee Worksheet (SB06) fee-info.pdf no 2
62aa73f929a1balas51a34033880778a84ff2]
Warnings:
Information:
Total Files Size (in bytes): 64253

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the 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 DOCKETNO. | CONFIRMATION NO. |
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL.2492C2US 3621
(P38407C2)
47795 7590 10/05/2017
EXAMINER
TROP, PRUNER & HU, P.C. | |
1616 S. VOSS RD., SUITE 750 PHAN, RAYMOND NGAN
HOUSTON, TX 77057-2631
| ART UNIT | PAPER NUMBER |
2185
| NOTIFICATION DATE | DELIVERY MODE |
10/05/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

tphpto @tphm.com
Inteldocs_docketing @ cpaglobal.com
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Application No. Applicant(s)

15/138,505 ANANTHAKRISHNAN ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)

RAYMOND PHAN 2185 ,S\l*gt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS 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 timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from 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 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
)X Responsive to communication(s) filed on April 26, 2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5)X Claim(s) 22-41 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)X] Claim(s) 22-31 and 39-41 is/are allowed.
7)X Claim(s) 32-38is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in 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) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date 070816.

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Petitioner Mercedé’éﬁ EB@EQT mgil EEQIWQQQ



Application/Control Number: 15/138,505 Page 2
Art Unit: 2185

Part II DETAILED ACTION

Notice to Applicant(s)
1. The present application is being examined under the pre-AlA first to invent
provisions.
2. This application has been examined. Claims 22-41 are pending. Claims 1-

21 are cancelled.
3. The Group and/or Art Unit location of your application in the PTO has
changed. To aid in correlating any papers for this application, all further
correspondence regarding this application should be directed to Group Art Unit
2185.

Specification
4. The title of the invention is not descriptive. A new title is required that is

clearly indicative of the invention to which the claims are directed.

Double Patenting

5. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to
prevent the unjustified or improper timewise extension of the “right to exclude”
granted by a patent and to prevent possible harassment by multiple assignees. A
nonstatutory double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably
distinct from the reference claim(s) because the examined application claim is
either anticipated by, or would have been obvious over, the reference claim(s). See,
e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d
887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ
761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d) may be used to overcome an actual or provisional rejection based on
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Application/Control Number: 15/138,505 Page 3
Art Unit: 2185

nonstatutory double patenting provided the reference application or patent either is
shown to be commonly owned with the examined application, or claims an
invention made as a result of activities undertaken within the scope of a joint
research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159.
See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to
examination under the first inventor to file provisions of the AIA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may
be used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based
eTerminal Disclaimer may be filled out completely online using web-screens. An
eTerminal Disclaimer that meets all requirements is auto-processed and approved
immediately upon submission. For more information about eTerminal Disclaimers,
refer to www.uspto.gov/patents/process/file/efs/suidance/e TD-info-Lisp.

6. Claim 32 is rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 respectively of U.S. Patent No. 9,354,692. Although the
claims at issue are not identical, they are not patentably distinct from each other
because claim 1 of the US Patent No. 9,354,692 are similar in scope to claim 32 of
the present application with only obvious wording variations.

In re Karlson, 136 USPQ 189 (ccPA 1963).

Allowable Subject Matter
7. Claims 22-31 and 39-41 are allowable over the prior of records.
8. The following is an Examiner's statement of reasons for the indication of
allowable subject matter: Claims 22 and 39 are allowable over the prior art of
record because the prior arts, cited in its entirety, or in combination, do not teach an

interconnect of the processor to couple the first core of the plurality of cores, the
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Application/Control Number: 15/138,505 Page 4
Art Unit: 2185

second core of the plurality of cores and the graphics unit to a memory external to
the processor; and a power controller to control a frequency of the interconnect
based at least in part on a frequency of the graphics unit, wherein the graphics unit
is operable at a first plurality of frequencies and the interconnect is operable at a
second plurality of frequencies, and the power controller is to update the frequency
of the interconnect to another one of the second plurality of frequencies based at
least in part on the frequency of the graphics unit (claim 22); an interconnect
means for coupling the first core means, the second core means and the graphics
means to a memory external to the apparatus; and a power control means for
controlling a frequency of the interconnect means based at least in part on a
frequency of the graphics means, wherein the graphics means is operable at a first
plurality of frequencies and the interconnect means is operable at a second
plurality of frequencies, and the power control means for updating the frequency of
the interconnect means to another one of the second plurality of frequencies based

at least in part on the frequency of the graphics means (claim 39).

Conclusion

9. Claim 32 is rejected. Claims 22-31 and 39-41 are allowed.

10. Any inquiry concerning this communication or earlier communications from the examiner should be
directed to examiner Raymond Phan, whose telephone number is (571) 272-3630. The examiner can normally be
reached on Monday-Friday from 6:30AM- 4:00PM. The Group Fax No. (571) 273-8300.

Communications via Internet e-mail regarding this application, other than those under 35 U.S.C. 132 or
which otherwise require a signature, may be used by the applicant and should be addressed to
[raymond.phan@uspto.gov].

All Internet e-mail communications will be made of record in the application file. PTO employees do not
engage in Internet communications where there exists a possibility that sensitive information could be identified or
exchanged unless the record includes a properly signed express waiver of the confidentiality requirements of 35
U.S.C. 122. This is more clearly set forth in the Interim Internet Usage Policy published in the Official Gazette of
the Patent and Trademark on February 25, 1997 at 1195 OG 89.

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
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Application/Control Number: 15/138,505 Page 5
Art Unit: 2185

information about the PAIR system, see hop://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).

Any inquiry of a general nature or relating to the status of this application
should be directed to the TC 2100 central telephone number is (571) 272-2100.

/RAYMOND N PHAN/
Primary Examiner, Art Unit 2185

Petitioner Mercedes Ex-1009, 0156



Notice of References Cited

Application/Control No.

Reexamination

Applicant(s)/Patent Under

15/138,505 ANANTHAKRISHNAN ET AL.
Examiner Art Unit
RAYMOND PHAN 2185 Page 1 of 1

U.S. PATENT DOCUMENTS

* o e Gode | MMpeyY Name CPC Classification US Classification
* A | US-9,354,692 B2 05-2016 Ananthakrishnan; Avinash N. GO6F1/324 11
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
I uUs-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* cOuntBaﬂﬁiﬁtm'\észg Code MMEiit\((aYY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

*A copy of this reference is not being furnished with this Office action.

(See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20170929

Petitioner Mercedes Ex-1009, 0157




Index of Claims

15138505

Application/Control No. Applicant(s)/Patent Under

Reexamination
ANANTHAKRISHNAN ET AL.

Examiner

RAYMOND PHAN

Art Unit

2185

v Rejected -

Cancelled

N | Non-Elected A Appeal

= Allowed =

Restricted

| Interference o) Objected

[0 Claims renumbered in the same order as presented by applicant

O cpa O T.D. O R.1.47

CLAIM

DATE

Final Original |09/29/2017

1

Olo|N|[lO|O|~|W|N

-
o

—_
—_

-
N

-
w

o
S

-
[4)]

-
)]

—_
~d

-
o]

-
©0

N
o

N
g

N
N
1]

N
w
1]

n
=
I

N
4]
1]

N
o
1]

N
3
1]

N
[o3]
1]

N
©0
1]

w
o
1]

w
g

w
N

w
w

w
(4]

w
an
N YRR

36

U.S. Patent and Trademark Office

Part of Paper No. : 20170929

Petitioner Mercedes Ex-1009, 0158




Application/Control No. Applicant(s)/Patent Under

Reexamination

Index of Claims 15138505 ANANTHAKRISHNAN ET AL.
Examiner Art Unit
RAYMOND PHAN 2185
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |09/29/2017
37 v
38 v
39 =
40 =
41 =

U.S. Patent and Trademark Office

Part of Paper No. : 20170929

Petitioner Mercedes Ex-1009, 0159



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Avinash N. Ananthakrishnan, et al.

§ Group Art Unit: 2184

§
Serial No.:  15/138,505 §

§ Examiner: Unassigned
Filed: April 26,2016 §

§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US

Control Memory Bandwidth § ‘ (P38407C2)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Under 35 U.S.C. §120, this application relies on the earlier filing date of application
serial number 14/451,807, filed August S5, 2014, which is a continuation of U.S. Patent
Application Serial No. 13/282,896, filed October 27, 2011, now U.S. Patent No. 8,832,478,
issued September 9, 2014. To the extent that any following foreign patent or non-patent literature
references were submitted to and/or cited by the Office in the prior application, they are not
provided in this application (pursuant to 37 C.F.R. §1.98(d) and M.P.E.P. §609.02(A)(2)).

“Please apply any charges or credits to Deposit Account No. 50-4238.

Respectfully submitted,

Date: July 8,2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795

Petitioner Mercedes Ex-1009, 0160



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/brospiosa(or-10)

Doc code: IDS
- . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS} Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it contains a valid OMB control number.

Application Number 15138505

2016-04-26

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Avinash N. Ananthakrishnan

L Art Unit 2184
{ Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number ITL.2492C2US (P38407C2)

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)fgm*mer Cite Patent Number Kind Issue Date Na”f‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1 8832478 2014-08-09 Ananthakrishnan, et al.

If you wish to add additional U.S. Patent citation information please click the Add bution.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Kind
Code’

Publication
Date

Publication
Number

Examiner,
Initial*

Name of Patentee or Applicant

Cite No of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication : . where Relevant
- ; Applicant of cited TS5
Initial No |Number? Code2| Code4 Date Passages or Relevant
Document .
v Figures Appear
1 L]
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
Examiner| Cite Include name of the author (in CAPITAL LETTERS), tifle of the article (when appropriate), title of the item
Initials* | No {book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0161




Doc code; IDS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc description: Information Disclosure Statement (IDS) Filed
Under the Paperwork Reduction Act.of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

‘ PTO/8B/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031
1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Appﬁcation Number (57 159% S05
Filing Date 06 -e4 2@

First Named Inventor | Avinash N. Anahthakrishnén, etal,

Art Unit

| RBY

Examiner Name 1

Attorney Docket Number l:TL.24gzch384o7‘C;§)

U.S.PATENTS

%ﬁg}jner (N:it,e Patent Number (K;zgy Issue Date gﬁg;};ﬁi&iﬁ;ﬁ or Applioént gzgeizﬁogjans}sn;é;:?; \F:Zg\?ant
Figures Appear
1 7434073 2008-10-07 Magklis
2 6792392 2004-08-14 Knight
3 7194643 2007-03-20 Gonza!e}., etal
4 7010708 2006-03-07 Ma
5 5621250 1997-04-15 Kim
6 7412615 2008-08-12 Yokota, et al.
7 15183153 1992-11-10 Cole, et al.
8 5590341 1996-12-31 Matter

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0162



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

V Apb!icaﬁon Number zé%" {% % SO5

Filing Date | a6lo-ol-2¢

First Named Inventor | Avinash N. Ananthakﬁshnan, etal.

Art Unit | 2 1)Y

Examiner Name

 Attorney Docket Number ’iTL.2492C§P38407['§3

9 5931 QSO 1999-08-03 | Hsu

10 7454632 2008-11-18 ‘ Kardach, et al.
11 5522087 1996-05-28 Hsiang

12 7272730 2007-08-18 Acquaviva, et al.
13 7529856 2008-05-05 Stufflebeam
14 7730340 2010-06-01 Hu, et al.

15 7539885 2008-05-26 Ma

16 6748546 2004“06-03 Mirov, et al.

17 6829713 2004-12-07 Cooper, et al.
‘18 71111179 2006-09-19 Girson, et al.
18 6823516 2004-11-23 Caoper

EFS Web 2117

Petitioner Mercedes Ex-1009, 0163




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TBROUGH. /R.N.P/

INFORMATION DESCLOSURE
STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

{ Application Number

(5 1 B8 505

 Filing Date -

D0l —04H- 26

First Named Inventor ‘iAvinash N. Ananfhakrishnan, etal.

- Art Unit

PYECE

Examiner Name

Attorney Docket Numbe}r iTL.ZéQZ@,{%MOTC‘?Q‘)
20 | 7437270 2008-10-14 | Song, etal.
21 | 7093147 2006-08-15 | Farkas, et al.
22 | 7043649 2006-05-09 | Terrell-
23 |6996728 2006-02-07 | Singh

If you wish to add additional U.S. Patent citatio

n information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner Cite No Publication Kind | Publication Name of Patentee or Applicant ;ae?eiségtoti‘it;‘;gg?r vt‘xv’zgsant
Initial® Number Code' Date of cited Document . ¢
Figures Appear

1 20090150695 2009-06-11 Song, et al.

2 20090150696 2008-06-11 Song, et al.

3 20110154090 2011-06-23 Dixon, et al.

4 20070214342 2007-09-13 Newburn

5 20070079294 2007-04-05 Knight

EF8 Web 2.1.17

Petitioner Mercedes Ex-1009, 0164




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/0Ba (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

1 Application Number

5138565

| Filing Date

First Named Inventor

Q0 -0q -2

Avinash N. Ananthakrishnan, et al.

Art Unit

[ 20%Y

Examiner Name

Attorney Docket Number

| 1TL.2402CLP38407( 1Y)

U.S.PATENTS
. . . . Pages,Columns,Lines where
E.)fa'mfner Cite Patent Number Kind Issue Date Nan:le of Patentee or Applicant Relevant Passages or Relevant
[nitial No Code? of cited Document )
Figures Appear
1 6908227 2005-06-21 Fusu, etal.
2 7797512 2010-08-14 Cheng, et al.
3 7146514 2006-12-05 Kaushik, et al.
4 8015427 2011-08-06 Miller, et al.
5 7966511 2011-06-21 Naveh, et al.
6 7434073 2008-10-07 Magklis, et al.
if you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
. s . L . Pages,Columns,Lines where
Examiner, Cite No Publication Kind | Publication Name of Patentee or Applicant Relevant Passages or Relevant
e 1 .
Initial Number Code'| Date of cited Document Figures Appear

EFS Web 2,117

Petitioner Mercedes Ex-1009, 0165



Doc code: IDS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Doc description; Information Disclosure Statement (IDS) Filed

PTO/8B/08a (01-10)

Approved for use through 07/31/2012. OMB-0661-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no parsons are required to respond fo a collection of information unless it contains a valid OMB control number,

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

5 58305

Filing Date

G016~ OH- 26

First Named inventbr l Avinash N. Ananthakrishnan, et al.

Art Unit

| 2 1%H

Examiner Name

Attorney Docket Number ilTL.2492@(Pas4o7dQ.j

U.S.PATENTS

Pages,Columns,Lines where

Examiner| Cite Kind Name of Patentee or Applicant
mitial* | No Patent Number Code' Issue Date of cited Document Relevant Passages or Relevant
Figures Appear
1 7603577 2009-10-13 Yamaiji, et al.
2 7624215 2009-11-24 Axford, et al.
3 7752467 2010-07-06

Tokue

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Exariner, Cite No Publication Kind | Publication Name of Patentee or Applicant ;2?;2&) g;;g:l;ge; \!gzg\?an t
Initial® Number Codel| Date of cited Document ) 9
Figures Appear
1 20120096288 12012-04-19 Bates, et al.
2 20080136397 2008-06-12 Gunther, et al.
3 20080307240 2008-12-11 Dahan, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0166



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Doc code: IDS

Doc description; Information Disclosure Statement (IDS) Filed

PTOISB/08a (01-10)

Approved for use fhrough 07/31/2012. OMB 0651-0031
) U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1695, no persons are required to respond to a coliection of information unless it contains a valid OMB coniro! number,

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

1538505

Filing Date

First Named Inventor

Q006 04-2¢

l Avi,hash'N. Ananthakrishnan, el al.

At Unit

| 2%

Examiner Name

Attorney Docket Number | ITL2492C XP3840TLS . )

U.S.PATENTS Remove
" . , \ ) Pages,Columns,Lines where
Examiner| Cite Kind Name of Patentee or Applicant X !
Initial” No Patent Number Code? Issue Date of cited Document Rgtevant Passages or Relevant
Figures Appear
1 7624215 2009-11-24 Axford, et al.
2 7752467 2010-07-08 Tokue
3 7146514 2006-12-05 Kaushik, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
. _ , . - , Pages,Columns, Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant ! '
Initial* Cite No Number Code| Date of cited Document Relevant Passages or Relevant
: Figures Appear
1 20080136387 2008-06-12 Gunther, etal. -
2 20080307240 2008-12-11 Dahan, et al.
3 20120116509 2012-05-10 Amdt, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0167



Doc code: IDS
Doc description: information Disclosure Statement (IDS) Filed

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TBROUGH. /R.N.P/

PTO/SB/0Ba (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Palent and Trademark Offics; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informiation unless it contains a valid OMB controf number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

|5 138505

Filing Date

2006-OY- 26

First Named Inventor

[ Avinash N. Ananthakrishnan, et al.

Art Unit

| 2 tgH

Examiner Name I

Attorney Docket Number

| ITL2492C U8 (P38407Cg)

U.S.PATENTS
. . . . Pages,Columns,Lines where
Eggnw:ner Cite Patent Number Kind Issue Date Na".“e of P_atentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Décument Fi
igures Appear

1 7949887 2011-05-24 Gunther, et al.

2 8370551 2013-02-05 Ohmacht, et al.

3 8407319 2013-03-26 Chiu, et al.

4 6083389 2006-01-03 ' Filippo

5 7263457 2007-08-28 White, et al.

If you wish to add additional U.S. Paten

t citation information please click the Add bution.

U.S.PATENT APPLICATION PUBLICATIONS

. L Lo o . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant ’ !
Initial* Cite No Number Code?| Date of cited Document Rgievant Passages or Relevant
Figures Appear
1 20060053326 2006-03-09 Naveh, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0168



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc code: IDS PTO/SB/08a (01-10)

e . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.5. 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 contains a valid OMB control number.

Application Number 15139305
Filing Date 2006 0H-2(
INFORMATION DISCLOSURE First Named Inventor | Ananthakrishnan, et al.
STATEMENT BY APPLICANT [ ——
{ Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number ITL.2492CUS (P3B407C.9.)
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)fgm:ner Cite Patent Number Kind Issue Date Na“."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 7574321 2008-08-11 Kernahan, et al.
2 8601288 2013-12-03 Brinks, et al.
3 7596464 2009-09-29 Hermerding, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| Cite No Publication Kind | Publication Name of Patentes or Applicant ;Z?;iioéi’;‘g:’i:ii VE;Z?;\?a t
Initial™ Number Code| Date of cited Document . 9 n
Figures Appear
1 20090271646 2009-10-29 Talwar, et al.
2 20070101174 2007-05-03 Tsukimori, et al.
3 20080307240 2008-12-11 Dahan, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0169



Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.B/

PTO/SB/08a (01-10)

Approved for use through 07/31/2012.-OMB 0661-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a callection of information unless it contains a valid. OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

IS5 138505

Filing Date

Q0o -0H-26

First Named Inventor

Avinash N. Ananthakrishnan, et al.

Art Unit

| 2 L¥H

Examiner Name

| Attorney Docket Number

] zTL.2492Cg(P384075‘9.)

U.S.PATENTS

Pages,Columns,Lines where

Examiner| Cite Kind Name of Patentee or Applicant o
nitia | No Patent Number Code! Issue Date of cited Document Relevant Passages or Relevant
Figures Appear
1 5287292 1994-02-15 Kenny, et al.

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner, Cite No Publication Kind | Publication Name of Patentse or Applicant g:?;:ﬁoéuan;;‘:’zgﬁ gggjant
Initial* Number Codel| Date of cited Document ) ag
Figures Appear

1 20050288886 2005-12-29 Therien, et al.

2 20070106428 2007-05-10 Omizo, et al.

3 20080077282 2008-03-27 Hartman, et al.

4 20040030940 2004-02-12 Espinoza-lbarra, et al.

5 20120114010 2012-05-10  Branch

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0170



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P2/

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

S12950%

Filing Date

20106 - 04 26

First Named Inventor

Ananthakrishnan, et al.

Art Unit

A%

Examiner Name

Attorney Docket Number

[ ITL.2492CJUS (P38407C3 )

4 20100058078 2010-03-04 Branover, et al.
5 20110093733 2011-04-21 Kruglick
6 20070168151 2007-07-19 Kernahan, et al.
7 20060006166 2006-01-12 Chen, et al.
8 20100250856 2010-09-03 Owen, et al.
If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove
Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Ean;f::;&aft;r;;e " | where Relevant T5
Initial* | No | Number3 Code? j Code4 Date PP Passages or Relevant
Document .
Figures Appear
1 1342498 T™wW 2011-05-21 Asustek Comp Inc.
2 1344793 ™ 2011-07-01 IND TECH RES INST
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
Examiner| Cite Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate), title of the item
Initials” | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, TS

publisher, city and/or country where published.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0171




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Appticafion Number 19 1% 6’{?@%&
Filing Date 90l -04-26

INFORMATION DISCLOSURE

First Named Inventor | Avinash N. Ananthakrishnan, et al,

STATEMENT BY APPLICANT  —— T (ol
{ Not for submission under 37 CFR 1.99) , ; - 2 :
Examiner Name
Attorney Docket Number [ ITL.2492 @:P38407;§§>
8 | 20060117202 2006-06-11 Magklis, et al.
7 20070016817 2007-01-18 Albonesi, et al.
8 20060053326 2096-03~09 Naveh
9 20070005995 2?07—01-04 Kardach, et al.
10 20040098560 2004-05-02 Storvik, et al.
11 20080050670 2006-03-09 Hillyard, et al.
12 20060059286 2006-03-16 Bertone, et al.
13 20080184287 2006-08-17 Belady, et al.
14 20070106827 2007-05-10 Boatright, et al.
15 20080028240 2008-01-31 Avrai, et al.
16 20090158061 2008-06-18 Schmitz, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0172




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number 7 53 (% € S5
Filing Date ' L 20lb-0H- 26
First Named Inventor l Avinash N. Ananthakrishnan, et al.
Art Unit | oty |
Examiner Name ] ’ .
Attorney Docket Number iTL2492€2(P38467C1 )

17 200100449089 2001-11-22 Oh, etal.

18 20050022038 2005-01-27 ’ Kaushik, et al.
19 20070156992 2007-07-05 Jahagirdar

20 20050033881 2005-02-10 Yao

21 20040064752 2004-04-01 Kazachinsky, et al.
22 20040139356 2007-07-15 Ma-

23 20070239398 2007-10-11 Song, et al.

24 20060069936 2006-03-30 Lint, et al.

25 20020194508 2002-12-18 Plante, et al.
26 20050132238 2005-06-16 Nanja

27 20070245163 2007-10-18 Lu, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0173




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

| Application Number {%V ] %% 62}3&

Filing Date 1 2006 -G 2@

| First Narned Inventor [Avinash N. Ananthakrishnan, et al.

Art Unit ] 2 {g’éf

Exarniner Name

Attorney Docket Number | ITL2492C[P38407 (27

28 20040268166 2004-12-30 | Farkas, et al.
29 20080006871 2008-01-01 Liu, et al.

| 30 20100115309 2010-05-06 Carvalho, et al.
31 20100191997 2010-07-29 Dodeja, et al.
32 20100146513 2010-06-10 Song
33 20090235105 2008-08-17 Branover, et al.
34 20090172428 2008-07-02 Lee
35 20090172375 2009-07-02 Rotem, et al.
36 20080158067 2009-06-18 Bodas, etal.
37 20080250260 2008-10-09 Tomita
38 20030061383 2003-03-27 Zilka

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0174




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc code: IDS PTOISBI08a (01-10)

A S . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information unless it contains a valid OMB contral number.

Application Number fgg‘ 133 SO
' Filing Date , m( (g »-»éiqe.géi
INFORMATION DISCLOSURE First Named Inventor i&vinash N. Ananthakrishnan
STATEMENT BY APPLICANT .
v Art Unit 2194
( Not for submission under 37 CFR 1.99)
Examiner Name B
Attorney Dacket Number | ITL.2492C3US (P38407CQ)
U.S.PATENTS | Remove |
. . ) . Pages,Columns Lines where
E)fgmlner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS ] Remove
Examiner| Cite No Publication Kind | Publication Name of Patentee or Applicant ;:?:;ngg;‘:‘zgii gr:ersant
Initial® Number Code?| Date of cited Document Fi ¢
igures Appear
1 20090292935 P009-11-26 alinor, et al.
2 120080316950 2008-12-25 amrnjanovic
3 20080168287 2008-G7-10 ey, et al.
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove]
Pages,Columns,Lines
Examiner| Cite | Foreign Document | Couniry Kind | Publication :an;;::tiitsi?;ie o | where Relevant Ts
Initial® |No | Number3 Code?i Code4) Date P Passages or Relevant
Document .
Figures Appear
1 201009567 2010-03-01 | Hallnor, et al. X

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0175



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

151385095

Filing Date

20l6- 0426

First Named Inventor | Avinash N. Ananthakrishnan

Art Unit . ‘
{ Not for submission under 37 CFR 1.89) 8 i % //
Examiner Name
Attorney Docket Number ITL.2492C3US (P38407CQ)
2 00917694 2008-04-16 Damnjanovic X
3 200839497 2008-10-01 Berry, et al. X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS

[ Remove

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

03146274.

1 aiwan Intellectual Property Office, Office Action mailed November 2, 2015 in Taiwan Patent Application no.

If you wish to add additional non-patent literature document citation information please click the Add buttonf Add }

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/

Date Considered

08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0176




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

PTO/$B/08a (01-10)

Doc code: IDS
s . . . Approved for use through 07/31/2012, OMB 0661-0031
Doc description: Information Disclosure Statement (1DS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction: Act of 1895, no persons are required fo respond to a collaction of information unless it contains a valid OMB control number.

Application Number 15 159 SO%5

| QO-0H -2
First Named Inventor | Avinash N. Ananthakrishnan, et al.
Art Unit | o (%Y

Examiner Name
Attorney Docket Number lmz49mms407€§}

Fi}ing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
( Mot for submission under 37 CFR 1.99)

U.S.PATENTS
. . . . Pages,Columns,Lines where
Examiner| Cite Kind Name of Patentee or Applicant ! ’
Initial* No Patent Number Code' Issue Date of cited Document Relevant Passages or Relevant

Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .\, | Publication Kind | Publication | Name of Patentee or Applicant gi?effagt"g;':;‘:‘;gisr ‘g’;gjam
Initial® Number Codet Date of cited Document ) g
Figures Appear
1 20110022865 2011-01-27 Gunther, ot al.
2 20080005603 2008-01-03 | Deep, et al.
3 20080070605 2009-03-12 Nijhawan, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

) Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Nam_e of Pateptee or where Relevant
- ; Applicant of cited TS
Initial No | Numberd Code?j Code#| Date Passages or Relevant
Document .
Figures Appear
4 1
|-

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0177



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Application Number 15158 s05

Filing Date R0(6 0426

INFORMATION DISCLOSURE

First Named Inventor | Avinash N. Ananthakrishnan, et al.

STATEMENT BY APPLICANT - YR
( Not for submission under 37 CFR 1.99)
| Examiner Name
Attorney Docket Number { ITL.2492€0(P38407¢: )
4 20120116599 2012-05-10 Amdt, et al.

If you wish to add additional U.8. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Ean:izao;ti?t;?éze " | where Relevant 5
Initial® | No |Number3 Code?j Coded| Date PP : Passages or Relevant
Document \
Figures Appear
L L]

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the arficle (when appropriate), title of the item

Examiner Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T8

. Initials™ | No publisher, city and/or country where published.
1 L]
If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature /RAYMOND N PHAN/ Date Considered 08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

' See Kind Codes of USPTO Patent Dacuments at wynw USPTQ.GUY or MPEP 801.04. 2 Enter office that issued the document, by the iwa-letter code (WIPO

Standard ST.3). ? For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the documant under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0178



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

15 1728 305

| Filing Date

QO[b-OU 26

First Named Inventor | Avinash N. Ananthakrishnan, et al.

Art Unit

|

2ALEH

Examiner Name

Attorney Docket Number | 1TL2492¢QP38407C 0

1 20090313489 2009-12-17 Gunther, et al.
2 20100332927 2010-12-30 Kurts, et al.

3 20070234083 2007-10-04 Lee

i

5

g

7 20110072429 2011-03-24 Celeskey, et al.
8 20050048400 2005-03-03 Rotem

9 20090271646 2009-10-29 Talwar, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Examiner,
Initial*

Cite
No

Foreign Document
Number3

Kind
Codet

Country
Code?i

Publication
Date

Name of Patentee or
Applicant of cited
Document

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0179




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Application Number ; fg‘” | %g TS5
‘ | Filing Date T omitomed a s
INFORMATION DISCLOSURE | — 20(6 -0 -2&

First Named Inventor l Avinash N. Ananthakrishnan, et al.

STATEMENT BY APPLICANT

Art Unit &
( Not for submission under 37 CFR 1.99) I 2 { %L{
Examiner Name
Attorhey Docket Number [ 17 L.249$31(P38407@ )
8 20070260895 2007-11-08 Aguilar, et al.
7 20060041766 2008-02-23 Adachi

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant 15
Initial*  |No |Number3 ' Code?j Coded4} Date Dpp Passages or Relevant
ocument .
Figures Appear
1 L

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner Cite {book, magazine, journal, setial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials™ | No publisher, city and/or country where published.
! [
if you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature /RAYMOND N PHAN/ Date Considered 08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Dacuments at www USPTOLGOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language franslation is attached.

EFS Web 2,117

Petitioner Mercedes Ex-1009, 0180



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Application Number 15128 S05
V Filing Date ol oY -2b
FSNT’;S'REMMAEE'?Q\??:;S(?:;R]'E First Named Inventor | Avinash N. Ananthakrishnan, et al.
( Not for submission under 37 CFR 1.99) Art Unit l A (%L{
Examiner Name : A
Attorney Docket Number ‘lTL.24920$JS (P38407g’93

2 20080005603 2008-01-03 Buch, etal.

If you wish to add additional U.S. Published Application citation information please click the Add button,

FOREIGN PATENT DOCUMENTS

Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication :an;;:;&a};t;;x;ze " | where Relevant T5
Initial* No | Numbers Code?| Code? Date PP Passages or Relevani
Document .
Figures Appear
1 ]

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initiais® | No

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 09/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard $7.16 if possible. 5 Applicant is to place a check mark here if
English language franslation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0181



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

1 Application Number

15 158502

Filing Date

90 6-0Ot-2 b

First Named Inventor IA inash N. Ananthakrishnan, et al.

At Unit [ 2 EH

Examiner Name l

Attorney Docket Number [lTL2492’§2(P38407’@:)

4 20090271141 2009-10-28 ‘ Coskun, et al.
5 20080028778 2008-02-07 Millet

6 20120053897 2012-63-01 Naffziger

7 20050223258 2005-10-06 Watts

8 20050046400 2005-03-03 Rotem

9 20120110352 2012-05-03 Branover, et al.
10 20090235108 2009-09-17 Gold, et al.

11 20120066535 2012-03-15 Naffziger

12 20080077813 2008-03-27 Keller, et al.

13 20110283124 2011-11-17 Branover, et al.
14 20120173907 2012-07-05 Moses, et al.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0182




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Application Number {%_, i % g’ %«G?««

Filing Date la6l6-04-26

INFORMATION DISCLOSURE

First Named Invenior ( Avinash N. Ananthakrishnan, et al.

STATEMENT BY APPLICANT -
( Not for submission under 37 CFR 1.99) Art Unit { 2L %L{

Examiner Name

Attorney Docket Number I!TL.2492€Q(P38407CQ)

15 20130246825 2013-09-19 Shannon

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Name of Patentee or
Applicant of cited
Document

Examiner] Cite | Foreign Document | Country Kind | Publication

Initial*  |No | Number3 Code? | Code?| Date T

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), fitle of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS5
publisher, city and/or country where published.

Examiner| Cite
initials® | No

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 09/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTQ Patent Documents at www.USPTO. GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must preceds the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i}
English language transiation is atiached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0183




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

.8, 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 contains 2 valid OMB control number.

(51383505
Filing Date

016 -0 26
INFORMATION DISCLOSURE L Q016 u

First Named Inventor | Avinash N. Ananthakrishnan
STATEMENT BY APPLICANT 0%
( Not for submission under 37 CFR 1.99) 2 h{

m2a92c908 (PAHLHCF A

Application Number

Art Unit

Examiner Name

Attorney Docket Number

U.S.PATENTS Remove
. . . . Pages,Columns Lines where
Examiner| Cite Kind Name of Patentee or Applicant ! '
Initial* No Patent Number Code! lssue Date of cited Document Rglevant Passages or Relevant
Figures Appear
T
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Name of Pétentee or Applicant
of cited Document

Kind
Codet

Publication
Date

Publication
Number

Examiner

nitial* | C1e No

Add

Remove

If you wish to add additional U.S. Published Application citation information please click the Add buiton.
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant 5
Initial* No | Number3 Code? | Code?| Date Dpp Passages or Relevant
ocument )
, Figures Appear
1 101403944 CN A 2009-04-08 | Gunther, etal.
2 101351759 CN A 2009-01-21 ADVANCED MICRO
DEVICES INC
3 101010655 CN B 2010-05-26 INTEL CORP

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0184



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

Doc code: IDS PTO/SB/08a (01-10)

oL . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 uniess it containg a valid OMB control number.

Application Number 5138505
Filing Date 2016-04-2 b

INFORMATION DISCLOSURE First Named Inventor | Avinash N. Ananthakrishnan
STATEMENT BY APPLICANT - N
( Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Docket Number ITL.2492CUS (P384070'§,>
U.8.PATENTS Remove
. . . . Pages,Columns Lines where
Examiner| Cite Kind Name of Patentee or Applicant X !
Initial* | No Patent Number Code' lssue Date of cited Document Relevant Passages or Relevant
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner, Cite N Publication Kind | Publication Name of Patentee or Applicant ;Zlgeei/zgtcil’uan;;‘::ge; gzgjant
Initial” € NO | Number Code| Date of cited Document . g
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button.  Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication ) . where Relevant
- . Applicant of cited TS
Initial No | Number3 Code? j Code4 Date Passages or Relevant
Document )
Figures Appear
1 201120628 ™ 2011-06-16 Hansquine, et al.
2 201040701 ™ 2010-11-16 | Pedersen, et al.

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0185



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number 15138509
Filing Date A -0H -2k

First Named Inventor | Avinash N. Ananthakrishinan, et al.

( Not for submission under 37 CFR 1.99) |t on! | 2 (LY

Examiner Name

Attorney Docket Number ]!TL.2492(£§;P3840?(§_)

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

PaQes,Coiumns,Lines
Examiner| Cite | Forsign Document | Country Kind | Publication Nam.e of Patgntee O | where Relevant
- ; Applicant of cited T5
Initial No |Number3 Code?] Code4| Date Passages or Relevant
Document .
Figures Appear
Mitsubishi Kenki :
1 EP 1282030 EP Al 2003-05-02 Kabushiki Kaisha N
if you wish o add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . linclude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . ) : '
. {(book, magazine, journal, serial, symposium, catalog, efc), date, pages(s), volume-issue number(s), T8
Initials* | No . : )
publisher, city and/or country where published.
1 U.S. Patent Application No. 12/889,121, "Providing Per Core Voltage and Frequency Control," filed September 23, ]
2010, by Pakaj Kumar.
5 SPEC-Power and Performance, Design Overview V1.10, Standard Performance Information Corp., October 21, 2008, D
B pages.
3 U.8. Patent Application Ne. 13/070,700, "Obtaining Power Profile Information With Low Overhead,” filed March 24, D
2011, by Robert Knight.
4 ANOOP IYER, et al,, "Power and Performance Evaluation of Globally Asynchronous Locally Synchronous D
Processors," 2002, pages 1-11.
5 GREG SEMERARQ, et al., "Hiding Synchronization Delays In A GALS Processor Microarchitecture,” 2004, pages M
1-13.
8 JOAN-MANUEL PARCERISA, et al., "Efficient Interconnects for Clustered Microarchitectures,” 2002, pages 1-10. []

EFS Web 2117

Petitioner Mercedes Ex-1009, 0186




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.B/

Application Number 145 {%% SO5

, _ |Filing Date | T it -4 -6
INFORMATION DISCLOSURE  F—— | POl6-04 -2

Fir‘st'Némed Inventor l Avinash N. Ananthakrishnan, et:4l,

STATEMENT BY APPLICANT

e Art Unit [
( Not for submission under 37 CFR 1.99) - I a { %q
| Examiner Name '
Attorney Docket Number IlTL.2492‘C§P38407{’:§)
1 KR"I 0-2008-012846 KR 2008-12-14 | LG Electronics Inc. D

If you wish to add additional Foreign Patent Document citation informétiqn please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the arficle (when appropriate), title of fhe item
(book, magazine, journal, serial, symposium, catalog, efc), date, pages(s) volurme-issue numbelr(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add butfon

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 09/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw fine through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at vy USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent documant.
% Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applicant is to place a check mark here if
English language translation is attached:

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0187



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

AppliCation Number S 1%%’ SOS

| | Filing Date | Q01 O - 2

‘NFORMATEON D'SCLOSURE First Named Inventor ]Avihaéh N. Ananthakrishnan, et al.
STATEMENT BY APPLICANT Aot l

( Not for submission under 37 CFR 1.99) , .
Examiner Name l

| Attorney Docket Number | ITL.2492COP38407 {5.)

7 GRIGORIOS MAGKLIS, et al., "Profile-Based Dynamic Voltage and Frequency Scalling for a Multiple Clock Domain ]
Microprocessor,” 2003, pages 1-12.

8 GREG SEMERARQ, et al., "Dynamic Frequency and Voltage Control for a Multiple Clock Domain Architecture,” 2002, D
pages 1-12.

g GREG SEMERAROQ, "Energy-Efficient Processor Design Using Multiple Clock Domains with Dynamic Voltage and ]
Frequency Scaling," 2002, pages 29-40.

10 | DIANA MARCULESCU, "Application Adaptive Energy Efficient Clustered Architectures," 2004, pages 344-349. N

11 L.. BENINI, et al., "System-Level Dynamic Power Management,” 1999, pages 23-31. D

12 RAVINDRA JEJURIKAR, et al., "Leakage Aware Dynamic Volfage Scaling For Real-Time Embedded Systems," 2004, ]
pages 275-280.

13 RAVINDRA JEJURIKAR, et al., "Dynamic Slack Reclamation With Procrastination Scheduling In Real-Time Embedded M
Systems," 2005, pages 13-17.

14 | R. TODLING, et al., "Some Strategies For Kalman Filtering and Smoothing," 1996, pages 1-21. ]

15 | R.E. KALMAN, "A New Approach To Linear Filtering and Prediction Problems," 1960, pages 1-12. ]

16 INTEL TECHNOLOGY JOURNAL; “Power and Thermal Management in the intel Core Duo Processor," May 15, 2008, D
pages 109-122. ’

If you wish to add additional non-paterit literature document citation information please clici the Add button

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0188 |




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TBROUGH. /R.N.P/

Application Number 15 '[g ESO5

Filing Date ' 2006-04 “; b

INFORMATION DISCLOSURE | First Named Inventor | AVINASH N. ANANTHAKRISHNAN, otal.

STATEMENT BY APPLICANT

) Art Uni :
{ Not for submission under 37 CFR 1.99) e g { %( :
C | Examiner Name I

Attorney Docket Number ITL.2492 Q{P38407 ¢ 9~>

U.S. Patent Application Serial No. 13/285,414, filed October 31, 2011, entitled "CONTROLLING A TURBO MODE ]
FREQUENCY OF A PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, et al. (2494)

U.S. Patent Application Serial No. 13/225,677, filed September 6, 2011, entitled "DYNAMICALLY ALLOCATING A
2 POWER BUDGET OVER MULTIPLE DOMAINS OF A PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, etal. | []
(2495)

U.8. Patent Application Serial No, 13/247,580, filed September 28, 2011, entitled "CONTROLLING TEMPERATURE

3 OF MULTIPLE DOMAINS OF A MULTI-DOMAIN PROCESSOR," by AVINASH N. ANANTHAKRISHNAN, et al. [
(24986) ‘ '

4 U.S. Patent Application Serial No, 13/285,465, filed October 31, 2011, entitled "DYNAMICALLY CONTROLLING []
CACHE SIZE TO MAXIMIZE ENERGY EFFICIENCY," by AVINASH N. ANANTHAKRISHNAN, et al. (2497)

U.S. Patent Application Serial No. 13/282,947, filed October 27, 2011, entitled "CONTROLLING OPERATING
5 FREQUENCY OF A CORE DOMAIN VIA A NON-CORE DOMAIN OF A MULTI-DOMAIN PROCESSOR," by 0
AVINASH N. ANANTHAKRISHNAN, et al. (2493)

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ A Date Considered 08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

Standard ST.3). ? For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document,
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0189



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.PB/

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

15138 S0O5

Filing Date

A6~ 0H 26

First Named Inventor | Ananthakrishnan, et al.

Art Unit

2%

Examiner Name

Attorney Docket Number

TL.2492CSUS (P38407C 2

1 U.8. Patent and Trademark Office, Office Action mailed July 31, 2014, in U.S. application no. 13/247,564. (2491)

U.S. Patent and Tradernark Office, Office Action mailed January 16, 2014, with Reply filed April 8, 2014, in U.S.

filed August 13, 2014, in U.S. application no. 13/247 580. {2496)

2 application no. 13/247,564. (2491)

3 U.8. Patent and Trademark Office, Office Action mailed June 8, 2014, with Reply filed September 4, 2014, in U.S.
application no. 13/282,947. (2493)

4 U.8. Patent and Trademark Office, Office Action mailed May 16, 2014, with Reply filed August 12, 2014, in U.S.
application no. 13/285,414. (2494)

5 U.8. Paient and Trademark Office, Final Office Action mailed May 14, 2014, with Request for Continued Examination

6 U.8. Patent and Trademark Office, Office Action mailed August 18, 2014, in U.S. application no. 13/285,465. (2497)

If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/

Date Considered 08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbois as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is fo place a check mark here if

English language franslation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0190




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.P/

Application Number IS (39505

Filing Date 2006~ 04-20

INFORMATION DISCLOSURE

First Named Inventor | Avinash N. Ananthakrishnan

STATEMENT BY APPLICANT

Art Unit j gl
{ Not for submission under 37 CFR 1.99) g l%’(
Examiner Name

Attorney Docket Number ITL.2492COUS C ¥ 3% L[@?CQ)

If you wish to add additional Foreign Patent Document citation information please click the Add bution Add

NON-PATENT LITERATURE DOCUMENTS Remove
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), fitle of the item
DA (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials* | No . . .
publisher, city and/or country where published.
1 Taiwan Patent Office, Office action mailed August 21, 2014, in Taiwan application no.101135884. ]:|

If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 08/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0191



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.Pp/

Application Number 5 58 505

Filing Date 20[0 0426

INFORMATION DISCLOSURE

First Némed Inventor !Avinash N. Ananthakrishnan, etal.

STATEMENT BY APPLICANT

Art Unit N RY
( Not for submission under 37 CFR 1.99) - n } 2! 81{
Examiner Name '

Attorney Docket Number !ITL.2492(',Q(P38407@)

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include hame of the author (in CAPITAL LETTERS), title of the arﬁc!é {when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

DAVID L. HILL, et al., "The Uncore: A Modular Approach To Feeding The High-Performance Cores," Intel Technology D
Journal, 2010, Vol 14, Issue 3, pages 30-49.

INTERNATIONAL SEARCHING AUTHORITY, "Notification of Transmittal of the Interpational Search Report and the
2 Written Opinion of the International Searching Authority," mailed March 28, 2013, in International application no. PCT/ E]
U82012/057655.

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature /RAYMOND N PHAN/ Date Considered 09/30/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication fo appticant.

1 Sege Kind Codes of USPTO Patent Documents at wiww USPTO.GRY or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent.documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document,
4 Kind of document by the appropriate symbaoils as indicated on the document under WIPO Standard ST.16 if possible. $ Applicant is to place a check mark here i

English language translation is attached.

EFS Web 2.1.17

Petitioner Mercedes Ex-1009, 0192



Application Number 15138505

Filing Date 2016-04-26

INFORMATION DlSCLOSURE

First Named Inventor tAvinash N. Ananthakrishnan

STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name ]

Attorney Docket Number ‘ITL.2492C2US (P38407C2)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 fo make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
7] from a foreign patent office in a counterpart foreign application not-more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87(e)(2).

[] See attached certification statement. v
"|[[] Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. ’

Signature /Mark J. Rozman/ Date (YYYY-MM-DD) | 2016-07-08

Name/Print Mark J. Rozman Registration Number 42,117

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated fo take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17 Petitioner Mercedes Ex-1009, 0193




EAST Search History (Prior Art)

Ref

Hits

Search Query

DBs

Defa
ult
Oper
ator

Plurals

Time Stamp

St

S7

S10

St

75

38

122

57

core same entr$3 same map$4 same
frequen$3

"710"/$.ccls. and S

core same entr$3 same map$4 same
bandwidth

(non adj2 core) same map$4 same
bandwidth

(non adj2 core) same map$4

"710"/$.ccls. and S5

(non adj2 core) same map$4 same

frequen$3

(non adj2 core) same map$4 same

frequen$4

(non adj2 core) same bandwidth

"20110022865"

"20080005603"

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2013/10/06 22:30

2013/10/06 22:30

2013/10/06 22:32

2013/10/06 22:34

2013/10/06 22:34

2013/10/06 22:34

2013/10/06 22:34

2013/10/06 22:35

2013/10/06 22:36

2013/10/06 22:39

2013/10/06 22:39

9/30/2017 11:49:27 PM
C:\Users\rphan\ Documents\ EAST\Workspaces\ 15138505.wsp

Petitioner Mercedes Ex-1009, 0194 Mg




EAST Search History (Prior Art)

S12

S13

S14

S15

S16

S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29

S30

S31

S32

S33

27

"20090070605"

un-core same core

"7949887".pn. and frequency

"7949887".pn. and (entr$3 or map$4)

"7949887".pn. and (entr$3 or map$4 or
table)

"20090313489".PN.
"20080229128".PN.
"20070033425".PN.
"20060053326".PN.
"20050162188".PN.
"20050162188".PN.
"20050289365".PN.
"20050154931".PN.
"20040117678".PN.
"20030135768".PN.
"20030122429".PN.
"20030122429".PN.

"7664971".PN.

"7536597".PN.

"6983389".PN.

"7263457".PN.

un-core same map$4 same entr$3

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB
US-PGPUB

USPAT;
USOCR

USPAT;
USOCR

USPAT;
USOCR

USPAT;
USOCR

US-PGPUB;
USPAT;
USOCR;
EPO

OR

OR

OR

OR

OR

OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

ON

ON

ON

ON

2013/10/06 22:41

2013/10/06 22:43

2013/10/06 22:47

2013/10/06 22:47

2013/10/06 22:47

2013/10/06 22:50
2013/10/06 22:50
2013/10/06 22:50
2013/10/06 22:51
2013/10/06 22:51
2013/10/06 22:51
2013/10/06 22:51
2013/10/06 22:52
2013/10/06 22:52
2013/10/06 22:52
2013/10/06 22:52
2013/10/06 22:52
2013/10/06 22:53

2013/10/06 22:53

2013/10/06 22:53

2013/10/06 22:54

2013/10/06 22:55

9/30/2017 11:49:27 PM
C:\Users\rphan\ Documents\ EAST\Workspaces\ 15138505.wsp

Petitioner Mercedes Ex-1009, 0195 Fage?2




EAST Search History (Prior Art)

34

S35

S36

S37

S38

S39

40

SA1

A2

43

44

S45

16643

49

159

290

11

353

790

11

un-core and (map$4 same entr$3)

un-core same (frequenc$3 or clock$3) same
(adjust$3 or compensat$3)

un-core same (frequenc$3 or clock$3)

core same (frequenc$3 or clock$3) same
(adjust$3 or compensat$3)

(non adj2 core) same (frequenc$3 or
clock$3) same (adjust$3 or compensat$3)

"710"/$.ccls. and S37

core same (frequenc$3 or clock$3) same

(adjust$3 or compensat$3) same map$s

"710"/$.ccls. and S40

(frequenc$3 or clock$3) same map$4 same

(switch$3 or interconnect$3) same minimum

"710"/$.ccls. and S42

"713"/$.ccls. and S37

"713"/$.ccls. and S40

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

US-PGPUB;
USPAT;
USOCR;
EPO

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2013/10/06 22:55

2013/10/07 07:40

2013/10/07 07:40

2013/10/07 07:41

2013/10/07 07:41

2013/10/07 07:42

2013/10/07 07:44

2013/10/07 07:44

2013/10/07 07:46

2013/10/07 07:46

2013/10/07 08:07

2013/10/07 08:08

9/30/2017 11:49:27 PM
C:\Users\rphan\ Documents\ EAST\Workspaces\ 15138505.wsp

Petitioner Mercedes Ex-1009, 0196 P93




UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

CONFIRMATION NO. 3621

SERIAL NUMBER
15/138,505

FILING or 371(c)
DATE
04/26/2016
RULE

CLASS
713

GROUP ART UNIT
2185

ATTORNEY DOCKET
NO

ITL.2492C2US
(P38407C2)

APPLICANTS
Intel Corporation, Santa Clara, CA;

INVENTORS

Inder M. Sodhi, Folsom, CA;

Efraim Rotem, Haifa, ISRAEL;

Doron Rajwan, Rishon Le-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;
Ryan Wells, Folsom, CA;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

05/09/2016

Avinash N. Ananthakrishnan, Portland, OR;

This application is a CON of 14/451,807 08/05/2014 PAT 9354692
which is a CON of 13/282,896 10/27/2011 PAT 8832478

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Foreign Priority claimed D Yes QNO

35 USC 119(a-d) conditions met D Yes QNO

Verified and /RAYMOND NGAN
PHAN/

Examiner's Signature Initials

D Met after
Allowance

Acknowledged

STATE OR
COUNTRY

OR

SHEETS
DRAWINGS

5

TOTAL
CLAIMS

1

INDEPENDENT
CLAIMS

1

ADDRESS

TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631
UNITED STATES

TITLE

Enabling A Non-Core Domain To Control Memory Bandwidth

FILING FEE
RECEIVED |No.

1740 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|0 All Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|Q Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).

Petitioner Mercedes Ex-1009, 0197




Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 15138505 ANANTHAKRISHNAN ET AL.
Examiner Art Unit
RAYMOND PHAN 2185

CPC- SEARCHED

Symbol Date Examiner

GO6F 1/26; 1/30 09/25/17 RP

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

GO6F 1/3203 09/25/17 RP

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

713 300-340 09/25/17 RP

* See search history printout included with this form or the SEARCH NOTES box below to determine
the scope of the search.

SEARCH NOTES

Search Notes Date Examiner
EAST SEARCHES 09/25/17 RP
CHECK PALM FOR DOUBLE PATENTING 09/25/17 RP
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner

CPC Symbol

/RAYMOND PHAN/
Primary Examiner.Art Unit 2185

U.S. Patent and Trademark Office Petltloner Mercedes EXEﬁtgoger P@»] 9870929



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Avinash N. Ananthakrishnan, et al. § Group Art Unit: 2184
§
Serial No.:  15/138,505 §
§ Examiner: Unassigned
Filed: April 26, 2016 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US
Control Memory Bandwidth § (P38407C2)
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P.O. Box 1450
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SUPPLEMENTAL PRELIMINARY AMENDMENT

Dear Sir:

Please amend the above-referenced patent application as follows:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
Claim 1 (cancelled)

Claims 2-21 (cancelled)

Claim 22 (new): A processor comprising:

a plurality of cores of the processor, a first core of the plurality of cores to operate at a
first voltage and a second core of the plurality of cores to operate at a second voltage, the
second voltage independent of the first voltage;

the first core of the plurality of cores to be associated with a first frequency and the
second core of the plurality of cores to be associated with a second frequency, wherein the first
and second frequencies may be different from each other;

a graphics unit of the processor, wherein a driver of the graphics unit is to control
execution on the graphics unit;

an interconnect of the processor to couple the first core of the plurality of cores, the
second core of the plurality of cores and the graphics unit to a memory external to the
processor; and

a power controller to

control a frequency of the interconnect based at least in part on a frequency of
the graphics unit,

wherein the graphics unit is operable at a first plurality of frequencies and the
interconnect is operable at a second plurality of frequencies, and

the power controller is to update the frequency of the interconnect to another one
of the second plurality of frequencies based at least in part on the frequency of the

graphics unit.

Claim 23 (new): The processor of claim 22, wherein the power controller is to set

the frequency of the interconnect to the another one of the second plurality of frequencies and
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set the frequency of the graphics unit to another one of the first plurality of frequencies, the
another one of the second plurality of frequencies greater than the another one of the first

plurality of frequencies.

Claim 24 (new): The processor of claim 22, wherein the driver of the graphics unit
is to request the power controller to update the frequency of the interconnect based on a

memory boundedness of a workload executed on the graphics unit.

Claim 25 (new): The processor of claim 24, wherein the driver of the graphics unit
is to determine the memory boundedness based on statistics collected during execution of the

workload on the graphics unit.

Claim 26 (new): The processor of claim 22, wherein the power controller is to
control the frequency of the interconnect to be a maximum of a frequency requested by the
driver of the graphics unit and a requested frequency requested by an operating system, and to
reduce the frequency of the interconnect to the requested frequency when the graphics unit is to

enter a low power mode.

Claim 27 (new): The processor of claim 22, wherein the interconnect comprises a

ring interconnect.

Claim 28 (new): The processor of claim 22, further comprising a mailbox interface

to enable the driver of the graphics unit to communicate with the power controller.

Claim 29 (new): The processor of claim 22, wherein the power controller includes

a mapping table to map a frequency of the graphics unit to a minimum interconnect frequency.

Claim 30 (new): The processor of claim 29, wherein the power controller is to use

the frequency of the graphics unit as an index to the mapping table.

Claim 31 (new): The processor of claim 29, wherein the driver of the graphics unit
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is to provide a first set of entries for the mapping table when the processor is enabled, and

update at least some of the first set of entries based on a change to a workload.

Claim 32 (new): A processor comprising:

a plurality of cores of the processor, the plurality of cores including a first core operable
at a first voltage and at a first frequency, and a second core operable at a second voltage
independent of the first voltage and at a second frequency different from the first frequency;

a graphics unit of the processor, the graphics unit operable at a first variable frequency;
and

an interconnect of the processor to couple the first core, the second core and the
graphics unit to a memory external to the processor, the interconnect operable at a second
variable frequency, the second variable frequency based at least in part on a value of the first

variable frequency.

Claim 33 (new): The processor of claim 32, wherein the processor further

comprises media processing circuitry.

Claim 34 (new): The processor of claim 32, wherein the graphics unit is to execute
a 3D workload.
Claim 35 (new): The processor of claim 32, wherein the graphics unit is to execute

a gaming workload.

Claim 36 (new): The processor of claim 35, wherein the processor is to increase

the second variable frequency when the graphics unit is to execute the gaming workload.

Claim 37 (new): The processor of claim 32, wherein the processor is to decrease

the second variable frequency when the graphics unit is to perform video playback.

Claim 38 (new): The processor of claim 32, further comprising a shared cache

memory, wherein at least some of the plurality of cores are to share the shared cache memory.
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Claim 39 (new): An apparatus comprising:

a plurality of core means, a first core means of the plurality of core means for operating
at a first voltage and a second core means of the plurality of core means for operating at a
second voltage, the second voltage independent of the first voltage;

the first core means of the plurality of core means to be associated with a first frequency
and the second core means of the plurality of core means to be associated with a second
frequency, wherein the first and second frequencies may be different from each other;

a graphics means, wherein a driver means of the graphics means for controlling
execution on the graphics means;

an interconnect means for coupling the first core means, the second core means and the
graphics means to a memory external to the apparatus; and

a power control means for controlling a frequency of the interconnect means based at
least in part on a frequency of the graphics means, wherein the graphics means is operable at a
first plurality of frequencies and the interconnect means is operable at a second plurality of
frequencies, and the power control means for updating the frequency of the interconnect means
to another one of the second plurality of frequencies based at least in part on the frequency of

the graphics means.

Claim 40 (new): The apparatus of claim 39, wherein the power control means is to
set the frequency of the interconnect means to the another one of the second plurality of
frequencies and set the frequency of the graphics means to another one of the first plurality of
frequencies, the another one of the second plurality of frequencies greater than the another one

of the first plurality of frequencies.
Claim 41 (new): The apparatus of claim 39, wherein the power control means is to

increase the frequency of the interconnect means when the graphics means is to execute a

gaming workload.
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REMARKS/ARGUMENTS

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 50-4238.

Respectfully submitted,

Date: December 8. 2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Avinash N. Ananthakrishnan, et al. § Group Art Unit: 2184
§
Serial No.:  15/138,505 §
§ Examiner: Unassigned
Filed: April 26, 2016 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US
Control Memory Bandwidth § (P38407C2)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Sir:

Please amend the above-referenced patent application as follows:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
Claim 1 (cancelled)

Claim 2 (new): A processor comprising:

a first domain including a plurality of cores, at least some of the plurality of cores to
operate at an independent voltage and frequency;

a second domain including at least one graphics unit to execute instructions, wherein a
driver of the second domain is to control execution on the second domain;

an interconnect to couple the first domain and the second domain to a memory coupled
to the processor; and

a power controller to control a frequency of the interconnect based at least in part on a

frequency of the second domain.

Claim 3 (new): The processor of claim 2, wherein the power controller is to set
the frequency of the interconnect to a first frequency and set the frequency of the second

domain to a second frequency, the first frequency greater than the second frequency.

Claim 4 (new): The processor of claim 2, wherein the driver of the second
domain is to request the power controller to update the frequency of the interconnect based on a

memory boundedness of a workload executed on the second domain.

Claim 5 (new): The processor of claim 4, wherein the driver of the second
domain is to determine the memory boundedness based on statistics collected during execution

of the workload on the second domain.
Claim 6 (new): The processor of claim 4, wherein the first domain comprises the

interconnect, and the power controller is to update a frequency of the first domain responsive to

the second domain driver request.
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Claim 7 (new): The processor of claim 2, wherein the power controller is to
control the frequency of the interconnect to be a maximum of a frequency requested by the
driver of the second domain and a first domain frequency requested by an operating system,
and to reduce the frequency of the interconnect to the first domain frequency when the second

domain is to enter a low power mode.

Claim 8 (new): The processor of claim 2, wherein the interconnect comprises a

ring interconnect.

Claim 9 (new): The processor of claim 2, further comprising a mailbox interface

to enable the driver of the second domain to communicate with the power controller.

Claim 10 (new): The processor of claim 2, wherein the power controller includes a

mapping table to map a frequency of the second domain to a minimum interconnect frequency.

Claim 11 (new): The processor of claim 10, wherein the power controller is to use

the frequency of the second domain as an index to the mapping table.
Claim 12 (new): The processor of claim 10, wherein the driver of the second
domain is to provide a first set of entries for the mapping table when the processor is enabled,

and update at least some of the first set of entries based on a change to a workload.

Claim 13 (new): The processor of claim 2, wherein the power controller is to

control the first domain and the second domain to operate at different voltage levels.

Claim 14 (new): The processor of claim 13, further comprising a third domain

including the power controller, wherein the third domain is to operate at a fixed frequency.

Claim 15 (new): The processor of claim 2, wherein the power controller is to

control at least one of the first domain and the second domain to dynamically enter into and exit
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one or more low power states.

Claim 16 (new): A method comprising:

receiving a message from a first domain of a processor, in a power controller of the
processor via an interface, the message including a request to configure a mapping table to store
a mapping between a frequency of the first domain and a minimum frequency of an
interconnect that couples the first domain to a cache memory of the processor;

writing a plurality of entries of the mapping table, each entry including a mapping
between a first domain frequency and a minimum interconnect frequency; and

controlling a frequency of the interconnect using the mapping table based at least in part

on a frequency at which the first domain is operating.

Claim 17 (new): The method of claim 16, further comprising writing the plurality

of entries including a ratio between a first domain frequency and an interconnect frequency.

Claim 18 (new): The method of claim 16, further comprising limiting the
frequency of the interconnect to less than the minimum interconnect frequency for a
corresponding frequency at which the first domain is operating when a second domain of the

processor is thermally or power limited.

Claim 19 (new): A system comprising:

a multi-domain processor including an interconnect, a first domain having at least one
core, a second domain including at least one graphics execution unit and a third domain
including a power controller, the power controller to access a mapping table to map a frequency
of the second domain to a minimum frequency of the interconnect, wherein the second domain
is to send a request to the third domain to cause an update to a frequency of the interconnect
based at least in part on a workload executed on the second domain and data in an entry of the
mapping table; and

a dynamic random access memory (DRAM) coupled to the multi-domain processor.

Claim 20 (new): The system of claim 19, wherein a driver of the second domain is
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to write an indicator and an address into a first register of a mailbox interface and write data
into a second register of the mailbox interface, and responsive to the indicator the third domain
is to write the data into the entry of the mapping table addressed by the address in the first

register.
Claim 21 (new): The system of claim 20, wherein the third domain is to control

the frequency of the interconnect to be a maximum of a frequency requested by the driver of

the second domain and a first domain frequency requested by an operating system.
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REMARKS/ARGUMENTS

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 50-4238.

Respectfully submitted,

Date: August 12, 2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Avinash N. Ananthakrishnan, et al. § Group Art Unit: 2184
§
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Filed: April 26, 2016 §
§
For: Enabling A Non-Core Domain To § Atty. Dkt. No.: ITL.2492C2US
Control Memory Bandwidth § (P38407C2)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Sir:

Please amend the above-referenced patent application as follows:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
Claim 1 (cancelled)

Claim 2 (new): A processor comprising:

a first domain including a plurality of cores, at least some of the plurality of cores to
operate at an independent voltage and frequency;

a second domain including at least one graphics unit to execute instructions, wherein a
driver of the second domain is to control execution on the second domain;

an interconnect to couple the first domain and the second domain to a memory coupled
to the processor; and

a power controller to control a frequency of the interconnect based at least in part on a

frequency of the second domain.

Claim 3 (new): The processor of claim 2, wherein the power controller is to set
the frequency of the interconnect to a first frequency and set the frequency of the second

domain to a second frequency, the first frequency greater than the second frequency.

Claim 4 (new): The processor of claim 2, wherein the driver of the second
domain is to request the power controller to update the frequency of the interconnect based on a

memory boundedness of a workload executed on the second domain.

Claim 5 (new): The processor of claim 4, wherein the driver of the second
domain is to determine the memory boundedness based on statistics collected during execution

of the workload on the second domain.
Claim 6 (new): The processor of claim 4, wherein the first domain comprises the

interconnect, and the power controller is to update a frequency of the first domain responsive to

the second domain driver request.
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Claim 7 (new): The processor of claim 2, wherein the power controller is to
control the frequency of the interconnect to be a maximum of a frequency requested by the
driver of the second domain and a first domain frequency requested by an operating system,
and to reduce the frequency of the interconnect to the first domain frequency when the second

domain is to enter a low power mode.

Claim 8 (new): The processor of claim 2, wherein the interconnect comprises a

ring interconnect.

Claim 9 (new): The processor of claim 2, further comprising a mailbox interface

to enable the driver of the second domain to communicate with the power controller.

Claim 10 (new): The processor of claim 2, wherein the power controller includes a

mapping table to map a frequency of the second domain to a minimum interconnect frequency.

Claim 11 (new): The processor of claim 10, wherein the power controller is to use

the frequency of the second domain as an index to the mapping table.
Claim 12 (new): The processor of claim 10, wherein the driver of the second
domain is to provide a first set of entries for the mapping table when the processor is enabled,

and update at least some of the first set of entries based on a change to a workload.

Claim 13 (new): The processor of claim 2, wherein the power controller is to

control the first domain and the second domain to operate at different voltage levels.

Claim 14 (new): The processor of claim 13, further comprising a third domain

including the power controller, wherein the third domain is to operate at a fixed frequency.

Claim 15 (new): The processor of claim 2, wherein the power controller is to

control at least one of the first domain and the second domain to dynamically enter into and exit
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one or more low power states.

Claim 16 (new): A method comprising:

receiving a message from a first domain of a processor, in a power controller of the
processor via an interface, the message including a request to configure a mapping table to store
a mapping between a frequency of the first domain and a minimum frequency of an
interconnect that couples the first domain to a cache memory of the processor;

writing a plurality of entries of the mapping table, each entry including a mapping
between a first domain frequency and a minimum interconnect frequency; and

controlling a frequency of the interconnect using the mapping table based at least in part

on a frequency at which the first domain is operating.

Claim 17 (new): The method of claim 16, further comprising writing the plurality

of entries including a ratio between a first domain frequency and an interconnect frequency.

Claim 18 (new): The method of claim 16, further comprising limiting the
frequency of the interconnect to less than the minimum interconnect frequency for a
corresponding frequency at which the first domain is operating when a second domain of the

processor is thermally or power limited.

Claim 19 (new): A system comprising:

a multi-domain processor including an interconnect, a first domain having at least one
core, a second domain including at least one graphics execution unit and a third domain
including a power controller, the power controller to access a mapping table to map a frequency
of the second domain to a minimum frequency of the interconnect, wherein the second domain
is to send a request to the third domain to cause an update to a frequency of the interconnect
based at least in part on a workload executed on the second domain and data in an entry of the
mapping table; and

a dynamic random access memory (DRAM) coupled to the multi-domain processor.

Claim 20 (new): The system of claim 19, wherein a driver of the second domain is
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to write an indicator and an address into a first register of a mailbox interface and write data
into a second register of the mailbox interface, and responsive to the indicator the third domain
is to write the data into the entry of the mapping table addressed by the address in the first

register.
Claim 21 (new): The system of claim 20, wherein the third domain is to control

the frequency of the interconnect to be a maximum of a frequency requested by the driver of

the second domain and a first domain frequency requested by an operating system.
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REMARKS/ARGUMENTS

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 50-4238.

Respectfully submitted,

Date: August 12, 2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
Claim 1 (cancelled)

Claim 2 (new): A processor comprising:

a first domain including a plurality of cores, at least some of the plurality of cores to
operate at an independent voltage and frequency;

a second domain including at least one graphics unit to execute instructions, wherein a
driver of the second domain is to control execution on the second domain;

an interconnect to couple the first domain and the second domain to a memory coupled
to the processor; and

a power controller to control a frequency of the interconnect based at least in part on a

frequency of the second domain.

Claim 3 (new): The processor of claim 2, wherein the power controller is to set
the frequency of the interconnect to a first frequency and set the frequency of the second

domain to a second frequency, the first frequency greater than the second frequency.

Claim 4 (new): The processor of claim 2, wherein the driver of the second
domain is to request the power controller to update the frequency of the interconnect based on a

memory boundedness of a workload executed on the second domain.

Claim 5 (new): The processor of claim 4, wherein the driver of the second
domain is to determine the memory boundedness based on statistics collected during execution

of the workload on the second domain.
Claim 6 (new): The processor of claim 4, wherein the first domain comprises the

interconnect, and the power controller is to update a frequency of the first domain responsive to

the second domain driver request.
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Claim 7 (new): The processor of claim 2, wherein the power controller is to
control the frequency of the interconnect to be a maximum of a frequency requested by the
driver of the second domain and a first domain frequency requested by an operating system,
and to reduce the frequency of the interconnect to the first domain frequency when the second

domain is to enter a low power mode.

Claim 8 (new): The processor of claim 2, wherein the interconnect comprises a

ring interconnect.

Claim 9 (new): The processor of claim 2, further comprising a mailbox interface

to enable the driver of the second domain to communicate with the power controller.

Claim 10 (new): The processor of claim 2, wherein the power controller includes a

mapping table to map a frequency of the second domain to a minimum interconnect frequency.

Claim 11 (new): The processor of claim 10, wherein the power controller is to use

the frequency of the second domain as an index to the mapping table.
Claim 12 (new): The processor of claim 10, wherein the driver of the second
domain is to provide a first set of entries for the mapping table when the processor is enabled,

and update at least some of the first set of entries based on a change to a workload.

Claim 13 (new): The processor of claim 2, wherein the power controller is to

control the first domain and the second domain to operate at different voltage levels.

Claim 14 (new): The processor of claim 13, further comprising a third domain

including the power controller, wherein the third domain is to operate at a fixed frequency.

Claim 15 (new): The processor of claim 2, wherein the power controller is to

control at least one of the first domain and the second domain to dynamically enter into and exit
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one or more low power states.

Claim 16 (new): A method comprising:

receiving a message from a first domain of a processor, in a power controller of the
processor via an interface, the message including a request to configure a mapping table to store
a mapping between a frequency of the first domain and a minimum frequency of an
interconnect that couples the first domain to a cache memory of the processor;

writing a plurality of entries of the mapping table, each entry including a mapping
between a first domain frequency and a minimum interconnect frequency; and

controlling a frequency of the interconnect using the mapping table based at least in part

on a frequency at which the first domain is operating.

Claim 17 (new): The method of claim 16, further comprising writing the plurality

of entries including a ratio between a first domain frequency and an interconnect frequency.

Claim 18 (new): The method of claim 16, further comprising limiting the
frequency of the interconnect to less than the minimum interconnect frequency for a
corresponding frequency at which the first domain is operating when a second domain of the

processor is thermally or power limited.

Claim 19 (new): A system comprising:

a multi-domain processor including an interconnect, a first domain having at least one
core, a second domain including at least one graphics execution unit and a third domain
including a power controller, the power controller to access a mapping table to map a frequency
of the second domain to a minimum frequency of the interconnect, wherein the second domain
is to send a request to the third domain to cause an update to a frequency of the interconnect
based at least in part on a workload executed on the second domain and data in an entry of the
mapping table; and

a dynamic random access memory (DRAM) coupled to the multi-domain processor.

Claim 20 (new): The system of claim 19, wherein a driver of the second domain is
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to write an indicator and an address into a first register of a mailbox interface and write data
into a second register of the mailbox interface, and responsive to the indicator the third domain
is to write the data into the entry of the mapping table addressed by the address in the first

register.
Claim 21 (new): The system of claim 20, wherein the third domain is to control

the frequency of the interconnect to be a maximum of a frequency requested by the driver of

the second domain and a first domain frequency requested by an operating system.
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REMARKS/ARGUMENTS

In view of the above amendment, the application is now in condition for allowance and
the Examiner’s prompt action in accordance therewith is respectfully requested. The
Commissioner is authorized to charge any additional fees or credit any overpayment to Deposit

Account No. 50-4238.

Respectfully submitted,

Date: August 12, 2016 /Mark J. Rozman/
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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v = 7




Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
68188
1 Applicant Response to Pre-Exam ITL2492C2USReplytoNFMP.pdf no 1
Formalities Notice
9026fa3ad00b2fald1da7a8bbfff36d6deSe)]
6ae2
Warnings:
Information:
3473990
2 Information DF'SC'OSUSrBeO;tateme”t UDSY 1 712492C1USIDSToFile.pdf no 34
orm ( ) 17228b74061c¢1337056falae755620ee99¢
89%ea8
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
37472
3 Fee Worksheet (SB06) fee-info.pdf no 2
1ba4e93603fc9b37f7ec5e34900a3ad5c¢533)
78c7
Warnings:
Information:
Total Files Size (in bytes): 3579650

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/138,505 04/26/2016 Avinash N. Ananthakrishnan ITL.2492C2US (P38407C2)
CONFIRMATION NO. 3621
47795 FORMALITIES LETTER
TROP, PRUNER & HU, P.C.
c/o CPA Global IR AR TR
900 2nd Avenue South, Suite 600 92790

Minneapolis, MN 55402
Date Mailed: 05/11/2016

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
+ The application search fee must be submitted.
+ The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 280 basic filing fee.

+ $ 140 surcharge.

+ $ 600 search fee.

+ $ 720 examination fee.

+ $( 0) previous unapplied payment amount.

+$ 1740 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/esalfonso/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/138,505
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (0}, o (<)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/138,505 04/26/2016 2184 0.00 ITL.2492C2US (P38407C2) 1 1
CONFIRMATION NO. 3621
47795 FILING RECEIPT

o oPA Giabal P 0L

900 2nd Avenue South, Suite 600
Minneapolis, MN 55402

Date Mailed: 05/11/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Avinash N. Ananthakrishnan, Portland, OR;
Inder M. Sodhi, Folsom, CA;
Efraim Rotem, Haifa, ISRAEL;
Doron Rajwan, Rishon Le-Zion, ISRAEL;
Eliezer Weissmann, Haifa, ISRAEL;
Ryan Wells, Folsom, CA;
Applicant(s)
Intel Corporation, Santa Clara, CA,;

Power of Attorney: The patent practitioners associated with Customer Number 47795

Domestic Priority data as claimed by applicant
This application is a CON of 14/451,807 08/05/2014
which is a CON of 13/282,896 10/27/2011 PAT 8832478

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/09/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/138,505

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

Enabling A Non-Core Domain To Control Memory Bandwidth
Preliminary Class
710
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/AIA/15 (07-12)
Approved for use through 01/31/2014. 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 control number.

( UTILITY

PATENT APPLICATION
TRANSMITTAL

ITL.2492C2US (P38407C2) )

Attorney Docket No.

First Inventor Avinash N. Ananthakrishnan, et al.

See MPEP chapter 600 concerning utility patent application contents.

Title
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. Filed Via EFS )
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.0. Box 1450

Alexandria VA 22313-1450

Fee Transmittal Form.

(PTO/SB/17 or equivalent)

Applicant claims small entity status.
See 37 CFR 1.27.

3{v] specification. [Total Pages 16 ]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))

4, Drawing(s). (35 U.S.C. 113) [Total Sheets 5 ]
5

. Inventor's Oath or Declaration.  [Total Sheets 6 ]
(including substitute statements under 37 CFR 1.64 and assignments serving as an

.13
2.1

a. { | Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))
6. Application Data Sheet. *See Note befow.

See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

CD-ROM or CD-R.

in duplicate, large table or Computer Program (Appendix)

|:| Landscape Table on CD

7.

8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. [:-:} Specification Sequence Listing on:

i. ] cD-ROM or CD-R (2 copies); or

ii. |:| Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. m Assignment Papers.

(cover sheet & document(s))

Name of Assignee

10. 37 CFR 3.73(c) Statement. 1 Power of Attorney.

(when there is an assignee)

1. E_:E English Translation Document.
(if applicable)
12. m Information Disclosure Statement.
(PTO/SB/08 or PTO-1449)
Copies of citations attached

13. E:E Preliminary Amendment.

14. [""JReturn Receipt Postcard.
(MPEP § 503) (Should be specifically itemized)

15. m Certified Copy of Priority Document(s).

(if foreign priority is claimed)

16. m Nonpublication Request.
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or
equivalent.

17. {_Jother:

interest in the matter. See 37 CFR 1.46(b).

*Mote: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
{(2) For applications filed under 35 U.5.C. 111, the application must contain an ADS specifying the applicant if the applicani is an
assignee, parson to whom the inventor is under an obligation io assign, or person who otherwise shows sufficient propristary

18. CORRESPONDENCE ADDRESS

47795

The address associated with Customer Number:

OR E::i Correspondence address below

Name
Address
City | State Zip Code
Country Telephone Email
Signature Mark J. Rozman/ Date | 2016-04-26
Name Registration No.
\ (Print/Type) Mark J. Rozman (Attorney/Agent) 4251 17 y

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. 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 this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 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 attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public 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 inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 contains a valid CMB control number.

) ) Attorney Docket Number | ITL.2492C2US (P38407C2)
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Enabling A Non-Core Domain Te Control Memory Bandwidth

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| I(\vinash N. I(\nanthakrishnan |

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | [Portiand State/Province | PR | Country of Residencd | US

Mailing Address of Inventor:

Address 1 B545 NW Ryan Street

Address 2

City | Portland State/Province | IOR
Postal Code 67229 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

] Jnder M. Sodhi ]
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | Folsom State/Province | [CA Country of Residencd | S

Mailing Address of Inventor:

Address 1 D63 Sterling Circle

Address 2

City FFolsom State/Province | ICA

Postal Code 95630 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+|| Efraim Rotem |

Resﬁience Information (Select One) () US Residency e _ Non US Residency , Active US Military Service N

Feutorier vierceues EX-1UUY, UZ09
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

ITL.2492C2US (P38407C2)

Application Number

Title of Invention
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ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDWIDTH

[0001] This application is a continuation of United States Patent Application Serial No.
14/451,807, filed August 5, 2014, which is a continuation of U.S. Patent Application Serial No.
13/282,896, filed October 27, 2011, now U.S. Patent No. 8,832,478, issued September 9, 2014,

the content of which is hereby incorporated by reference.

Background

[0002] As technology advances in the semiconductor field, devices such as processors
incorporate ever-increasing amounts of circuitry. Over time, processor designs have evolved
from a collection of independent integrated circuits (ICs), to a single integrated circuit, to
multicore processors that include multiple processor cores within a single IC package. As time
goes on, ever greater numbers of cores and related circuitry are being incorporated into
processors and other semiconductors.

[0003] Multicore processors are being extended to include additional functionality by
incorporation of other functional units within the processor. One issue that arises is that the
different circuitry can have differing needs with regard to frequency of operation based on their
workloads. However, suitable mechanisms to ensure that these different units operate at an
appropriate frequency are not available. Further, the different units can have a shared interface
to access a shared cache or system memory. Typically, this interface to the cache and system
memory is either operated at a constant fixed frequency or is tied to the frequency of the

Pprocessor cores.

Brief Description of the Drawings

[0004] FIG. 1 is high level flow diagram of a method in accordance with an embodiment

of the present invention.
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[0005] FIG. 2 is a flow diagram of a method for updating a mapping table in accordance
with an embodiment of the present invention.

[0006] FIG. 3 is a block diagram of a processor in accordance with an embodiment of the
present invention.

[0007] FIG. 4 is a block diagram of a multi-domain processor in accordance with another
embodiment of the present invention.

[0008] FIG. 5 is a block diagram of a system in accordance with one embodiment of the

present invention.

Detailed Description

[0009] A multi-domain processor including multiple domains such as a core domain, a
non-core domain and a system agent domain can enable the non-core domain to control
memory bandwidth available to it. As will be described herein, in various embodiments this
memory bandwidth can be realized by an interconnect structure, namely a ring interconnect that
is part of the core domain. However, although described herein as being part of the core
domain, understand that in other implementations a multi-domain processor can include an
independent interconnect domain. By allowing a non-core domain to have control over an
interconnect frequency and thus bandwidth, memory bandwidth used by non-core domain can
be more efficient.

[0010] As will be discussed further below, in a multi-domain processor, a non-core
domain can be coupled to a shared memory such as a last level cache and system main memory
via an interconnect structure. By default, the interconnect frequency can be at the maximum
frequency of all active cores of the core domain. If however the processor is power and/or
thermally limited, the interconnect frequency drops along with the cores’ frequency. Since the
interconnect frequency impacts the effective memory bandwidth available to the non-core

domain, the interconnect frequency has a significant impact on non-core domain performance.
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However, higher interconnect frequency comes at a cost of higher power consumption in the
core domain. Embodiments may use a mailbox interface to dynamically optimize
power/performance for a workload executing on a non-core domain.

[0011] In the particular implementation described herein, the non-core domain can be a
graphics domain that includes one or more graphics engines. By enabling this domain to
control its memory bandwidth via an interconnect to a memory hierarchy, performance of this
domain can be improved, since particularly for a graphics workload performance is a strong
function of bandwidth available to it. Although different manners of providing this control to
the graphics domain are possible, embodiments described herein enable this ability by a
mechanism that maps non-core domain frequency to a corresponding interconnect frequency.
This mapping can be maintained in a table, which may be located in a power controller of the
processor such as a power control unit (PCU). As will be described herein, this table can be
configured during initialization by the non-core domain and furthermore, the table can be
dynamically updated based on a workload being executed by the non-core domain. In this way,
a close association between the workload being handled in the non-core domain and the
bandwidth of the path to the memory subsystem can be achieved.

[0012] Referring now to FIG. 1, shown is high level flow diagram of a method in
accordance with an embodiment of the present invention. As shown in FIG 1, method 100 can
be performed by logic of the PCU, which can be the owner of the mapping table that associates
non-core domain operating frequencies and corresponding interconnect operating frequencies.
Namely, the table can map non-core domain frequency to a minimum interconnect frequency.
However, the table data and initiation of table configuration and updates may be from another
entity, such as a driver for the non-core domain. As seen, method 100 begins by receiving a
configuration message from the non-core domain to configure a mapping table (block 110).
This message may be received from a core of the core domain, as this driver may execute on a

core. The receipt of information can be by way of a mailbox interface. This interface thus
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provides a mechanism for the driver to exchange parameters with the PCU. In one
embodiment, a dedicated bus can be provided for communication between the driver and the
PCU. In turn, the PCU can include a temporary storage area to store the incoming
communications, and provide an interface to a mapping table in accordance with an
embodiment of the present invention. In one embodiment this mailbox interface may enable
the communication of table entries in serial fashion to thus populate the mapping table, which
can be stored in a lookup table such as present in a memory of the PCU, e.g., random access
memory (RAM). Next, at block 120 the mapping table can be configured using the mapping
information received from the non-core domain. At this point the table entries have been
written, and the PCU is now in position to control interconnect frequency based on the
frequency at which the non-core domain is operating.

[0013] Accordingly, during normal operation control passes to block 130 where the
interconnect frequency can be controlled using the mapping table. More specifically,
responsive to the non-core domain operating frequency, which the PCU itself configures, a
corresponding interconnect frequency is also configured. For example, when a graphics
frequency changes, the PCU can use the updated graphics frequency value as an index into the
table to access a table entry that includes a corresponding interconnect frequency for that
graphics domain frequency. Accordingly, the PCU can take appropriate action to cause that
interconnect frequency to be provided. As an example, the interconnect frequency can be
changed by the same mechanism used to change core domain frequency, namely requesting
core and non-core domains to pause generating cache bound or memory bound requests,
draining the interconnect domain of all outstanding requests, effecting a frequency change and
enabling the core and non-core domains to resume generating cache or memory traffic.

[0014] In the particular implementation described herein, note that the interconnect
structure can be within the core domain and thus the core domain frequency itself is controlled.

Note also that the frequency thus read from the table is a minimum frequency at which the
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interconnect is to operate and accordingly if the core domain is operating at a higher frequency
than this value, the update to the interconnect frequency does not occur. And, when the
processor is power/thermally limited, this frequency is not guaranteed. Further understand that
in embodiments in which the interconnect frequency is also the operating frequency of the core
domain, the PCU may select a maximum of the interconnect frequency from the appropriate
mapping table entry and the core operating frequency requested by the operating system.
Although shown at this high level in the embodiment of FIG. 1, understand the scope of the
present invention is not limited in this regard.

[0015] As discussed above, the actual values stored in the mapping table can originate
with the driver for the non-core domain. In one embodiment, this driver may include different
tables, each associated with a particular type of workload to be executed on the non-core
domain. These tables may include a base table that can be written to the mapping table in the
PCU upon system initialization. However, due to changes in the workload, the table can be
updated dynamically. This update may be to one or more values the table, or a complete update
of the table to a new set of values can occur. Note that these different table configurations can
be stored in connection with the driver, and each can be based on characterization testing of
different workloads executing on the non-core domain. In a graphics domain example,
different workload types can be different graphics resolution modes, 3D mode, multiple
monitor configurations, and so forth. Also, different table entries may be provided depending
on whether a gaming workload is performed (e.g., increasing interconnect frequency) or
whether video playback on a portable device is executing (e.g., decreasing interconnect
frequency) to reduce battery consumption.

[0016] Referring now to FIG. 2, shown is a flow diagram of a method for updating a
mapping table in accordance with an embodiment of the present invention. This method can be
performed at least in part by a non-core domain driver or other software/firmware/logic that can

be used to cause a mapping table to be set up for use in connection with interconnect frequency
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control. In the implementation described herein where the non-core domain is a graphics
domain, the driver for the graphics domain may operate on a core of the core domain. As
shown in FIG. 2, more generally method 200 may be performed by a driver for the non-core
domain, along with logic of the PCU. In general, the flow of method 200 can be performing at
a predetermined interval, e.g., approximately every 10 to 500 milliseconds (ms).

[0017] As seen, method 200 begins by determining whether a characteristic of a
workload executing on the non-core domain has changed (diamond 210). If not, the remainder
of the flow does not proceed for this iteration. Note that the analysis of the workload change
may be based on a video mode being executed, e.g., video resolution, the presence of multiple
monitors, a 3D mode, a type of media being played back, or so forth.

[0018] If instead it is determined at diamond 210 that the workload characteristic has
changed, control passes to block 220. There, a determination may be made as to the memory
boundedness of the workload (block 220). Although the scope of the present invention is not
limited in this regard, in one embodiment the determination of memory boundedness can be
based on statistics gathered for a given time interval as to the status of certain operations of the
workload. For example, in one embodiment memory boundedness can be determined based on
a number of misses from low level caches (e.g., of the non-core domain) that require access to a
last level cache (LLC) or system memory. In other implementations, memory boundedness can
be determined as a ratio with regard to the residency of outstanding loads from memory of
instructions in an order buffer such as a memory order buffer (MOB) as compared to time spent
in an active (e.g., a CO) state. Or the boundedness can be determined by a ratio of non-core
domain read and write transactions on the memory interconnect to the total transactions.
Memory boundedness can also be inferred by analyzing the number of memory read/write or
commands being sent out to each of the memory modules.

[0019] This determination of memory boundedness can thus take some amount of time to

obtain. Upon its completion, the driver can send an update for the mapping table to the PCU
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(block 230). In one embodiment, the driver can use the mailbox interface to update the
mapping table. As discussed, this update can be to one or more (up to all) entries of the
mapping table. For example, assume that the workload is memory bounded, the driver can
cause updated values to be sent to the PCU to thus enable the table to be updated with increased
interconnect frequency values for the same corresponding non-core domain frequency values.
Accordingly, control passes to block 240, where the PCU can then use this updated mapping
table to select an appropriate interconnect frequency for the corresponding non-core domain
frequency. While described with this particular implementation in the embodiment of FIG. 2,
understand the scope of the present invention is not limited in this regard.

[0020] As seen in the example of Table 1, the mapping table can include a plurality of
entries each having two parameters namely non-core domain frequency and corresponding
minimum interconnect frequency, which in the Table 1 embodiment may be in terms of
megahertz (MHz). However in other embodiments the table can store entries that associate
frequencies by ratios, offsets or so forth. In an embodiment, the non-core domain driver during
run time can use the mailbox interface to set up this table in PCU memory. This configuration
may be via specification of pairwise entries to identify a target interconnect frequency for a
corresponding non-core domain frequency. Then after configuration, the PCU can access the
table based on a frequency at which the non-core domain is operating to obtain the
corresponding target interconnect frequency, and in turn control the core domain to operate at
this frequency (assuming it is higher than the current operating frequency of the core domain).
Note that when the core domain is operating at an increased frequency due to the non-core
domain control, and the non-core domain thereafter enters into a sleep state, the PCU can

update the core domain frequency to a lower, OS-requested level to reduce power consumption.

Table 1
Table Entry Non-Core Frequency Minimum Interconnect
Frequency
Filed Via EFS 8 ITL.2492C2US (P38407C2)
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1 300 800
2 350 800
3 400 800
4 450 800
5 500 800
6 550 800
7 600 800
8 650 1500
9 700 1500
11 750 1500
12 800 1500
13 850 1500
14 900 1800
15 950 1900
16 1000 2000
17 1050 2100
18 1100 2200
19 1150 2300
20 1200 2400
21 1250 2500
22 1300 2600

[0021] Referring now to FIG. 3, shown is a block diagram of a processor in accordance
with an embodiment of the present invention. As shown in FIG. 3, processor 300 may be a

multicore processor including a plurality of cores 310, — 310,. In one embodiment, each such
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core may be of an independent power domain and can be configured to operate at an
independent voltage and/or frequency, and to enter turbo mode when available headroom exists.
The various cores may be coupled via an interconnect 315 to a system agent or uncore 320 that
includes various components. As seen, the uncore 320 may include a shared cache 330 which
may be a last level cache. In addition, the uncore may include an integrated memory controller
340, various interfaces 350 and a power control unit 355.

[0022] In various embodiments, power control unit 355 may include a frequency control
logic 359, which may be a logic to perform dynamic control of interconnect frequency
responsive to a request of a given domain (which can be one of the core domains or a non-core
domain). In the embodiment of FIG. 3, assuming that each core is of an independent power
domain, logic 359 can control an interconnect frequency (where the interconnect can be of one
of core domains) responsive to a request of a given domain, e.g., with reference to a mapping
table 357. In some embodiments, each domain can have at least one mapping table with entries
to associate a given domain frequency and a corresponding minimum interconnect frequency.
In turn, each such domain can write its mapping table to mapping table 357, which may thus
include multiple tables each associated with a given domain. Although shown at this location
in the embodiment of FIG. 3, understand that the scope of the present invention is not limited in
this regard and the storage of this information can be in other locations, such as configuration
registers, non-volatile storage or the like.

[0023] With further reference to FIG. 3, processor 300 may communicate with a system
memory 360, e.g., via a memory bus. In addition, by interfaces 350, connection can be made to
various off-chip components such as peripheral devices, mass storage and so forth. While
shown with this particular implementation in the embodiment of FIG. 3, the scope of the
present invention is not limited in this regard.

[0024] Referring now to FIG. 4, shown is a block diagram of a multi-domain processor in

accordance with another embodiment of the present invention. As shown in the embodiment of
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FIG. 4, processor 400 includes multiple domains. Specifically, a core domain 410 can include a
plurality of cores 410,—410n, a graphics domain 420 can include one or more graphics engines,
and a system agent domain 450 may further be present. In various embodiments, system agent
domain 450 may execute at a fixed frequency and may remain powered on at all times to handle
power control events and power management such that domains 410 and 420 can be controlled
to dynamically enter into and exit low power states. Each of domains 410 and 420 may operate
at different voltage and/or power.

[0025] Note that while only shown with three domains, understand the scope of the
present invention is not limited in this regard and additional domains can be present in other
embodiments. For example, multiple core domains may be present each including at least one
core.

[0026] In general, each core 410 may further include low level caches in addition to
various execution units and additional processing elements. In turn, the various cores may be
coupled to each other and to a shared cache memory formed of a plurality of units of a last level
cache (LLC) 440y — 440,. In various embodiments, LLC 450 may be shared amongst the cores
and the graphics engine, as well as various media processing circuitry. As seen, a ring
interconnect 430 thus couples the cores together, and provides interconnection between the
cores, graphics domain 420 and system agent circuitry 450. In one embodiment, interconnect
430 can be part of the core domain. However in other embodiments the ring interconnect can
be of its own domain. In any event, the interconnect frequency can be controlled via system
agent circuitry as described herein.

[0027] In the embodiment of FIG. 4, system agent domain 450 may include display
controller 452 which may provide control of and an interface to an associated display. As
further seen, system agent domain 450 may include a power control unit 455 which can include
a frequency control logic 459 in accordance with an embodiment of the present invention to

dynamically update the frequency of interconnect 430. In various embodiments, this logic may
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execute at least part of the algorithms shown in FIGS. 1 and 2 to dynamically control
interconnect frequency. To this end, PCU 455 can be coupled to a mapping table 457, which
may be a table configured as above to provide for association between a domain’s frequency
and a corresponding minimum interconnect frequency. Although the above embodiment of
Table 1 shows table entries associating non-core domain frequency and minimum interconnect
frequency, understand that multiple mapping tables may be present, each associated with a
given domain of the processor and a corresponding minimum interconnect frequency.

[0028] To enable configuration of such table, which can be in a RAM of system agent
domain 450, a mailbox interface 456 can be present. In general, interface 456 can include a
first register 456a and a second register 456b. Such registers provide an interface for
handshake-based communications between the PCU and other domains. In one embodiment,
first register 456a can include a flag field to store a flag, a command field to store a command,
and an address field to store an address, e.g., of an entry within mapping table 457. Second
register 456b may be a data storage register. In one embodiment, graphics domain 420 can
write an entry into a corresponding location within mapping table 457 by setting the flag field
of first register 456a high, providing a write command for the command field, and providing an
address corresponding to the entry in the table to be written to the address field, and further
providing the data to be written to second register 456b. In turn, responsive to the active flag
field, PCU 455 can thus write the data to the corresponding entry and reset the flag field to
indicate to the graphics domain that it can write the next entry. While described with this
particular protocol in the embodiment of FIG. 4, understand the scope of the present invention
is not limited in this regard.

[0029] As further seen in FIG. 4, processor 400 can further include an integrated memory
controller (IMC) 470 that can provide for an interface to a system memory, such as a dynamic
random access memory (DRAM). Multiple interfaces 480, — 480, may be present to enable

interconnection between the processor and other circuitry. For example, in one embodiment at
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least one direct media interface (DMI) interface may be provided as well as one or more
Peripheral Component Interconnect Express (PCI Express™ (PCIe™)) interfaces. Still further,
to provide for communications between other agents such as additional processors or other
circuitry, one or more interfaces in accordance with an Intel® Quick Path Interconnect (QPI)
protocol may also be provided. Although shown at this high level in the embodiment of FIG. 4,
understand the scope of the present invention is not limited in this regard.

[0030] Embodiments may be implemented in many different system types. Referring
now to FIG. 5, shown is a block diagram of a system in accordance with an embodiment of the
present invention. As shown in FIG. 5, multiprocessor system 500 is a point-to-point
interconnect system, and includes a first processor 570 and a second processor 580 coupled via
a point-to-point interconnect 550. As shown in FIG. 5, each of processors 570 and 580 may be
multicore processors, including first and second processor cores (i.e., processor cores 574a and
574b and processor cores 584a and 584b), although potentially many more cores may be
present in the processors. Each of the processors can include a PCU or other logic to perform
dynamic control of an on-chip memory interconnect based on a non-core domain request, as
described herein.

[0031] Still referring to FIG. 5, first processor 570 further includes a memory controller
hub (MCH) 572 and point-to-point (P-P) interfaces 576 and 578. Similarly, second processor
580 includes a MCH 582 and P-P interfaces 586 and 588. As shown in FIG. 5, MCH’s 572 and
582 couple the processors to respective memories, namely a memory 532 and a memory 534,
which may be portions of system memory (e.g., DRAM) locally attached to the respective
processors. First processor 570 and second processor 580 may be coupled to a chipset 590 via
P-P interconnects 552 and 554, respectively. As shown in FIG. 5, chipset 590 includes P-P
interfaces 594 and 598.

[0032] Furthermore, chipset 590 includes an interface 592 to couple chipset 590 with a
high performance graphics engine 538, by a P-P interconnect 539. In turn, chipset 590 may be
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coupled to a first bus 516 via an interface 596. As shown in FIG. 5, various input/output (I/O)
devices 514 may be coupled to first bus 516, along with a bus bridge 518 which couples first
bus 516 to a second bus 520. Various devices may be coupled to second bus 520 including, for
example, a keyboard/mouse 522, communication devices 526 and a data storage unit 528 such
as a disk drive or other mass storage device which may include code 530, in one embodiment.
Further, an audio I/O 524 may be coupled to second bus 520. Embodiments can be
incorporated into other types of systems including mobile devices such as a smart cellular
telephone, tablet computer, netbook, ultrabook, or so forth.

[0033] Embodiments may be implemented in code and may be stored on a non-transitory
storage medium having stored thereon instructions which can be used to program a system to
perform the instructions. The storage medium may include, but is not limited to, any type of
disk including floppy disks, optical disks, solid state drives (SSDs), compact disk read-only
memories (CD-ROMs), compact disk rewritables (CD-RWs), and magneto-optical disks,
semiconductor devices such as read-only memories (ROMs), random access memories (RAMs)
such as dynamic random access memories (DRAMs), static random access memories
(SRAMs), erasable programmable read-only memories (EPROMSs), flash memories, electrically
erasable programmable read-only memories (EEPROMs), magnetic or optical cards, or any
other type of media suitable for storing electronic instructions.

[0034] While the present invention has been described with respect to a limited number
of embodiments, those skilled in the art will appreciate numerous modifications and variations
therefrom. It is intended that the appended claims cover all such modifications and variations

as fall within the true spirit and scope of this present invention.
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What is claimed is:

1. A processor comprising:

a first domain including at least one core to execute instructions;

a second domain including at least one execution unit to execute instructions transparent
to an operating system (OS), wherein a driver of the second domain is to control execution on the
second domain;

an interconnect to interconnect the first domain and the second domain to a memory
coupled to the processor; and

a power controller to control a frequency of the interconnect based on memory

boundedness of a workload executed on the second domain.
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Abstract of the Disclosure

In one embodiment, the present invention includes a processor having multiple domains
including at least a core domain and a non-core domain that is transparent to an operating system
(OS). The non-core domain can be controlled by a driver. In turn, the processor further includes
a memory interconnect to interconnect the core domain and the non-core domain to a memory
coupled to the processor. Still further, a power controller, which may be within the processor,
can control a frequency of the memory interconnect based on memory boundedness of a
workload being executed on the non-core domain. Other embodiments are described and

claimed.
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- Note: An application data sheet (PTQféBf‘M of equivalent), including naming the. entire inveritive entity, must accompany this form or must have |
been previously filed. Use an add@;’réf PTOIMAIOT fore for each addilisnal inventor. :

This collection of information is required by 36 U.8.C, 115 and 37 CPR 1.63. The Information {s required 16 obtain or ratain a bensfit by the public which Is to file {and
by the USPTO to process) an application. Gonfidentiality 1s govamed by 35 U.8,C. 122 and 37 CFR 1.11 and 1.14. This collsction Is estimated-to fake 1 minute to
complete, Including gathering, preparing, and submilting ths completed application form to the USPTO. Time will vary depending upon {He individual cass. Any
comtrierits.on the amount.of lime you require to commplete s form andior suggestions for reduoing this burden, should be sent 1o the Chief Information Officer, U.S.
Patent and Trademark Office, U8, Department of Commerce, P:0; Box 1450, Alexandila, VA 22313:1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patants, P,O. Box 1450, Alexandrla, VA 22313-1450.

If you need assistance In tompleting the form, call 1-800-PT0-9199 and selsct option 2,

Petitioner Mercedes Ex-1009, 0316'



PTO/AIAOT (06-12)

Approvad for use through 01/31/2014. OMB 0651-0032

(1.8, Patent and Trademark Office; 14.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are raquired to respond to a collection of information unless It displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPL!CAT!ON DATA SHEET (37 CFR 1 76) ~

Tifleof | ENABLING A NON-CORE DOMAIN TO CONTROL MEMORY BANDW!DTH

Invention

As the below named inventor, | hereby declare that:

This declaration ;
is directed to: D The attached application, or

14/451,807

United States application or PCT international application number
filed on AUgust 5, 2014

The above-identified application was made or authorized to be made by me.

1 | believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned o avold submitting personal information in dosuments filed In a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) Is never requited by the USPTO
to support a pefition or an application. If this type of personal information Is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionet/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made In the application) or issuance of a
patent, Furthermore, the record from an abandoned application may also be avallable to the public if the application Is

referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor; DORON RAJWAN Date (Optional) : // / Y/ 2@“/{(7
. oy r"\ !
Signature: e | d
SR

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previcusly filed. Use an additional PTO/AIA/OT form for each additional Inventor.

This collectlon of Informstion Is required by 35 U.8.C. 115 and 37 CFR 1.63. The Information is required to obtaln or retaln a benefit-by the public which is to file {and
by the USPTO to process).an application, Confidentlality Is govermnet by 36 U.8.C. 122 and 37 CFR 1.11 and 1.14, This colisction Is estimated to take 1 minute to
complate, including gathering, preparing, and submitting the completed appllcation form to the USPTO, Time will vary depending upon the individual case. Any.
commenis on the amount of time you raquire to complete this form and/or suggestions for reducing this burden, should bs sent to the Chief information Officer, U.S,
Patent and Trademark Office, U.S. Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 2231341450,

Ifyou need agsistance in complating the form, call 1-800-PT0-8138 end selsct option 2.

Petitioner Mercedes Ex-1009, 0317



BTOIARY {QB«?Z}
Appraved forwse through 01/3VZ014, OMB 08510052
Uis. Patent and Trademark Offlce; Li8: DEBARTMENT OF COMMERCE

Under tne Psperwmk Redufmun Act of 1995 no pmsans e mqutmd to mspond o a mlkmtmn uf Inforation uma 361t s iays @ valid LW sz:mro_ Y mber

DECLARATION (37 CFR 1.63). FQR umsw OR EE&!GN APFUGK{‘!Q& US!N(% AN
APPUGAT!GN DATA SHE&ET (3? GFR ’1 ?6)

r;ﬁe af ENABL!NG A NON~CQ¥3E DCMAiN TO CONTROL MEMGRY BANQW&‘DTH
Invention ¢

- As the below narried irivéntor, | hersby tetldre that,

This declaration [~ P
isdiracted:to: {:] The attached application, or

‘. United States application or PCT intarnational application number 14145},89?
fled on AUigust 5, 2014

The ébbvé-ldénéiﬁéd;‘éﬁ;’ﬁ'ﬁééﬁéh‘\}vas"mafdvé‘ or étﬁhotizéd o he made i}y' me,

t believe that | arythe original inventor or an origingl joint inventor-of 4 elaimed invention in the appiicatian,(

| hereby ackowledge that any willful faise staternent made i this declaration is punishable under 18 8¢, 1001
by-fine o imptisonment of ot nore than five [5) years or both.

WARNING:

Petmfmer/applic:ant is cautioned to avoid submitting personal nformation in documents flad.in & patent. application that may
contribuite to [dentity theft. Personal information such 28 scmai seeurity numbe(s, bank account numbers‘ or credit card numbers

. (othar thana check or-cradit sard authoi

} consmer redacting suah ars nal: nfcrmahon from the dosuments bafare submit
USFTCB F’eimoneriappn ntis advised that the: reeard ‘of a patent application is avaliable tothe: puiblic st pubh
application (unfess & non-publication request in compliange with 37 CFR 1,21 S{a} s made in the application) ar lss
patent. Furthermore, the resord from an-abandoned application may also be-available to the publicif the' appligation is:
réferenced Iy & published application or arvissued patent (see 37 CFR 1,14} Checks and credit card authorization forms
PTO-2038:-submitted for payiment purposes are hiot rétalned in the application fle-and therefors are fiot puiblicly available.

LEGAL NAME OF INVENTOR

Inventar:

ELIEZER WﬁiSSMANN il Date (Optional)

Signature: _

Note: Arvapplication data shest (PTO/SSIM or sauivilant); Including naming tha anﬂrs Irivantive-entity, mustaccompany fils form ar must have
beeny prewtmsb,f fladl, . Use ginatddidonsl PTGINA/G% farin fnf wach addmcnat inventara

vacy dapandms upun fhe indmdnsf VRS, Any

S50 ma amountatime yoil méuira toaampiete thig fomx an&lnrsagg%tionsfer ;educmg this hurzian shobld besanttohe Chief bifurmation Oftlest, U,
Patent and deemsﬂ( C)!f!os, U & Bspaﬁmnx ofCommeme, 0. Areandrle VA 223‘%3-1430 ‘N@?‘ SENDFEES OR COMPLETED PORMS TO:

2 yan :raad asslslance in éomp]afmg Hiey forn, e f»ﬁOG-PT&MQQ andsei’ec{ apﬂnrr Z
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PTO/AIA/01 (08-12)

Approved for use through 01/31/2014. 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 {o respond to @ collgetion of !nformaixon unless it displays a valid OMB control number

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR1 75)

Title of ENABLING A NON CORE DOMAIN TO CONTROL MEMORY BANDWIDTH

invention

As the below named inventor, | hereby declare that:

This declaration

is directed fo: D The attached application, or

14/451,807

[j‘ United States application or PCT infemnational application number

filed on August 5, 2014

The above-identified application was made or authorized 1o be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment 6f not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents fifed in a patent application that may
cantribute to identity thefl. ' Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an apglication. fthis type of personal information is included in documents submitted to the USPTO,
petitionerg/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Pelitioner/applicant is advised that the record of a patent application is available to the public after pubhca{xon of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned agplication may alse be availeble to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor: RYAN WELLS Date (Optional) :

Signature: _@ﬂm //s/ /,Mg/

Note: An application data sheet (PTO/SB/14 or squivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is required to obtain or retain a beneflt by the public which is to file (and
by the USPTO to process} an application. Confidentiality is govemead by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimatad to take 1 minute to
complete, including gathering, praparing, and subrmitlirig 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/er suggestions for reducing this burden, should be sent to the Chiaf Infarmation Officer, U.S.
patent and Trademark Office, U.S. Deparimant of Commercs, .0, Box 1450, Alexandria, VA 22313-1450. DO-NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patants, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistérice in comipleting the form, cell 1-800-PT0-9199 and select option 2.

Petitioner Mercedes Ex-1009, 0319
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PTCIAIA/GE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

1.8, Patent and Tradermark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persens are reguired to respond {o a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicany/Patent Qwner; Intel Corporation
Application No./Patent No.: | ling Concurrently Filed/Issue Date:
Titleg: Enabling A Non-Core Domain To Control Mernory Bandwidth In A Processor

April 28, 2016

intel Corporation g Corporation

{Type of Assignes, e.g., corporation, parinership, university, government agency, atc.)

{(Name of Assignee;

states thal, for the patent application/patent identified above, it is (chcose gne of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2 [:] An assignee of less than the entire right, title, and interest (check applicable box):

o

LMJ The extent (by percentage) of its ownership interestis
hoiding the balance of the interest must be submitted to account for 100% of the ownership interest,

E There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

¥
9

Adgditional Statementi(s) by the owner(s) holding the balance of the interest must be submitied to account for the entire
right, title, and interest.

3. u The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, inciuding inventors, who together own the enfire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interast.

4. D The recipient, via a court proceeding or the like (2.g., bankruptey, probate), of an undivided interest in the entirely (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is altached.

The interest identified in option 1, 2 or 3 above {not option 4) is evidenced by either (choose gne of options A or B below):

A, m An assignment from the invenior{s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reef 937638 , Frame 0285 , or for which a copy
thereof is attached.

B. E_: A chain of title from the inventor(s}, of the patent application/patent identified above, o the current assignee as follows:

1. Fron: To:

The document was recorded in the United States Patent and Trademark Office at
, Frame , Ot for which a copy theredof is attached.
To:

Reel

2. From:

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

Reel , Frame . or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is reguired by 37 CFR 3.73(b). The information is required to obtain ar retain a benetit by the public which is to file {and by the USPTO to
pracess) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colleclion is estimated to take 12 minutes to complete, including
gatharing, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments an the amount
of time you require o complete this form and/or suggestions for reducing this burdan, should be sent to the Chief information Cfficer, U.S. Patant and Trademark

Office, 1.8, Department of Commerce, .0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Palents, P.O. Box 1450, Alexandria, VA 22313-1450.

.

I you need assistance in complering the form, call 1-800-PT0O-9199 and select option 2.

Petitioner Mercedes Ex-1009, 0322



PTO/AIANGE (08-12)
Approved tor use through 81/31/2013, OMB 0651-0031

Under the Pagerwork Heduction Act of 1965, no persons are required o respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c}

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel ,Frame , or for which a copy therect is attached.
4, From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
6. From: To:

The documeni was

Reet

recorded in the United States Patent and Trademark Office at

, Frame , or for which a copy thereof is attached.

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

m As requirad by 37 CFR 3.73{c){1)(}), the documentary evidence of the chaln ¢of title from the original owner to the
assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separate copy {i.e.,

a true copy of the original assignment document(s)) must be submitted to Assignment

Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTC. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignes.

Mark J. Rozman/

2016-04-26

Signature

Mark J. Rozman

Date

42117

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-879) requires that you be given certain information in connection with your
submission of the aitached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority {or the collection of this information is 35
U.8.C. 2(b}{(2); {2) furnishing of the information solicited is voluntary; and (3} the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is 1o process and/or examine your submission related
o a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able 1o procass and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will ba subject 1o the following routing uses:

1.

)

(o]

The information on this form will be treated confidentially 1o the extent allowed under the Freedom of
information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence 0 a court, magistrate, or administrative tribunal, including disclosures 1o opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, 1o a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, 10 a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requiremants of the Privacy Act of 1874, as amended, pursuant to 5 U.8.C. 552a(m}.
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, 10 the International Bureau of the World Intellectual Property
Organization, pursuant 1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, {0 another faderal agency for
purposes of National Security review (35 U.8.C. 181} and for review pursuant to the Atomic Energy Act
(42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General
Services, or his/her designes, during an inspection of recerds conductad by GSA as part of that agency's
responsibility to recommend improvements in records management practicas and programs, under
authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any cther relevant (e, GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.8.C. 122(b} or issuance of a patent pursuant to 35 U.S.C.
151, Further, a record may be disclosad, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which bacame abandoned or in which the proceadings were
terminated and which application is referenced by sither a published appilication, an application operi o
public inspection or an issued patent.

A racord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agerncy, if the USPTO becomas aware of a viclation or potential viclation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 25598280
Application Number: 15138505
International Application Number:
Confirmation Number: 3621

Title of Invention:

Enabling A Non-Core Domain To Control Memory Bandwidth

First Named Inventor/Applicant Name:

Avinash N. Ananthakrishnan

Customer Number:

47795

Filer:

Mark J. Rozman/Stephanie Petreas

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number: [TL.2492C2US (P38407C2)
Receipt Date: 26-APR-2016
Filing Date:
Time Stamp: 13:37:40

Application Type:

Utility under 35 USC 111{(a)
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a 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
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/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.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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